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Retired Master Boilermaker,
Alan McEwen’s new book:

RIVET LAD

Lusty Tales of Boiler Making in the
Lancashire Mill Towns of the
1960s.

ALAN McEWEN

SLEDGEHAMMER ENGINEERING PRESS LTD

RIVET LAD - Lusty Tales of Boiler
Making in the Lancashire Mill Towns
of the 1960s.

Published by Sledgehammer Engineering Press Ltd in

hard back on high quality paper, 183 A4 pages with 145

monochrome photographs. RIVET LAD consists of 13

chapters:

® Obediah Blackroots’s Owl Gob Mill Lancashire
Boiler Job,

® Samuel McGrew’s Grasshopper Brewery Cornish
Boiler Job,

® Cranberry Sawmills, Ruston-Proctor Locomotive
Re-tube Job,

® Plus 10 more chapters

When author Alan McEwen was a young sprog, he

loved banging and hammering on rusty old steam

boilers; now that he is an old hog, he just likes others

banging and hammering on rusty old steam boilers!

You can read much about Alan’s youthful Boiler
Making adventures in his new book, which will make a
brilliant Christmas present!

Alan’s book, written in his own inimitable style takes
the reader back to the exciting days of the 1960s when
he was the youngest member of Carrot Crampthorn’s
Squad of Boiler Makers warking on heavy structural
repairs on Lancashire and Cornish Boilers, a Cochran

Vertical Boiler, a Stationary Locomotive Boiler, a huge steam Accumulator converted from a Lancashire

Boiler and much more.

The book’s larger-than-life characters, the hard as nails, ale-supping, chain-smoking Boiler Makers: Carrot
Crampthorn, Reuben Ramsbottom, Teddy Tulip, Paddy O’Boyle, and not least Alan himself are, to a man,
throw-backs to times gone by when British industry was the envy of the world.

RIVET LAD price £35.00 plus £3.00 p&p to UK addresses only.

To place an order please telephone 01535 637153 / 07971 906105 or email: lankyboilermaker@btconnect.com

Overseas customers contact Sledgehammer email for postage costs.
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Flanders, Arras and the Somme.

774 FERRABEE
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from the Southern Federation autumn rally
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ON THE COVER...

Our front cover features Robert Knox’s version of Jan Ridders’
two stroke engine. (Photo: Robert Knox.)
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WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FOR WORKING
STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES

® BESPOKE PARTS MACHINING

e STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE = o

© ECCOMPLIANT [ i,

) BOILERS FOR

A SALE

MODELS
COMPLETED

efundable) for our
hop catalogue
our website

LYNX MODEL WORKS
Dovecote House, Main Road,
Maltby Le Marsh, Alford, Lincs,
LN13 0JP

Tel/Fax: 01507 206006

Email: info@lynxmodelworks.co.uk

Hemingway Kits

126 Dunval Road, Britionorth Shropshire W16 417
United Kingdom

TelFax: +44 (0) 1746 767739
Emall:info@hemingwaykits.com

www.hemingwaykits.com

ALL STEAM
OCO’S WANTED

ALL WORKSHOPS

ALL PART BUILT  ENGINES SWEPT CLEAN

MODELS WANTED BOUGHT
With over 50 years experience from driving BR FREE v ALU ATIONS

full size loco’s, down to miniature loco’s. 1 = . .
guarantee to offer a professional, reliable . Wlth no Obllgatlon

and friendly service, please don’t hesitate to
telephone me:

Graham Jones MSc.

0121 358 4320 3
antiquesteam.com




THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the B0® nose angle gives much more
strength than a 60° (triangular) insert. The NJ17 insert cuts steel,

stainless, cast iron, phosphor bronze, aluminium, copper, brass

ete. Please state shank size required - 8, 10 or 12mm square.

Spare inserts £6.64 each for 8-10mm tools, £7.78 for 12mm.

SPECIAL OFFER PRICE £39.20

Cur SCRCR rough turning tool uses the same inserts as the SCLCR 1
ools above. The good news is that it uses the other two corners! These
ery strong 100° corners are rigid enough for rough or intermittent
urning. The insert is mounted at 757 to the lathe axis. 10mm sq section
for CCMTO06 insert) and 12mm section (for CCMT09 insert).

SPECIAL OFFER PRICE £39.90
PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a 5mm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form i

tyre treads for his self-steering wheel sets with great
y. Spare inserts just £5.79 each.

SPECIAL OFFER PRICE £39.20
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

'The SDJCR tool uses a 55° insert, allowing access to small diameter components
when using a tailstock centre. It can also profile back-angles. 7

The NJ17 insert cuts steel, stainless, cast iron, phosphof‘ ’ -3
bronze, brass, copper, aluminium etc. Shank size 10mm square
section. Spare inserts just £6.64 each.

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

Here's your chance to own a top quality boring bar which

BarDia. | Min Bore
our standard CCMT06 insert. Steel shank bars can
8 mm 10 mm Igenarally bore to a length of approx 5 times their|
10 mm 12 mm diameter. Please state bar dia req'd - 8, 10, 1_2 r 16mm.
Spare inserts just £6.64 each,
12 mm 16 mm
omm | 20mm |SPECIAL OFFER PRICE £42.58

e 8 - Ay L]

The original and famous Kit-Q-Cut parting tool fits the vast majority of ME lathes,
including ML7 & ML10 machines, regardless of toolpost type. The tool can
effortlessly part through 1.5/8" dia. bar. It comes complete with

key to insert and eject the tough, wear resistant insert. g
Cuts virtually all materials. Spare inserts just £10.43 each.

SPECIAL OFFER PRICE £67.50
55° NEUTRAL THREADING and PROFILING TOOL

Cur SDNCN tool with neutrally mounted 55° insert allows Whitworth,
BSF & BSP threads to be generated, as well as profile turning - both
towards and away from the chuck. The 10mm square shank comes as
standard with 0.2mim point radius insert. Inserts also available with
0.4mm or 0.8mm radius at the same price of £6.64 each.

SPECIAL OFFER PRICE £39.90
EXTERNAL THREADCUTTING TOOL

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

SPECIAL OFFER PRICE £43.80
INTERNAL THREADCUTTING TOOL

These tools use the industry standard 11mm 'laydown'
3-edge inserts. With tough, TiAIN coated tungsten carbide
inserts, quality threads can be cut with ease. Tools are
right hand as in picture. 10, 12 and 16mm dia's available.
55° or 60° insert not included - order separately at £11.37.
See ourwebsite for more info.

SPECIAL OFFER PRICE £43.80

NEW! MACHINE REAMERS IN INCREMENTS OF 0.01 mm

Our Walter Titex machine reamers are made in Germany from HS$5-Co5 (HSS-E).
'They are right hand cutting with left hand spiral flutes. Available from 0.95 mm to
12.00 mm diameter, these reamers can be ordered directly from our website.

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.
Please add £2.75 for p&p, irrespective of order size or value

& ¢
Electron
([ S | o

GREENWOOD TOOLS

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

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

THE SOUTH’S MAJOR SHOWCASE OF

MODEL ENGINEERING & MODELLING

_ LONDON MODEL
Wl ENGINEERING EXHIBITION

—~— WY B

A GREAT DAY, OUT FOR ALL AGES
=== FRIDAY 19" to

SUNDAY 2|+
 JANUARY 2018

Great HaII Alexandra Palace, London N22 7AY

Last entry Friday & Saturday 4.00pm Sunday 3.00pm.
The Model Active Zone will close at 3.30pm on Sunday.

MEET THE CLUBS AND
SOCIETIES

*Over 50 national & regional
clubs and societies attending

*See nearly 2,000 fantastic
models on display

*Exciting demonstrations

Sponsored by
Model trains, boats & tanks E"ﬁ!“ﬂﬂl“ﬂ
Passenger carrying locomotives in Miniature
Radio control planes & trucks Join us on

in fabulous Model Active Zone
Meccano, Horology & more...

OVER 55 LEADING SPECIALIST
SUPPLIERS PRESENT.
EVERYTHING HOBBYISTS
NEED UNDER ONE ROOF!

Car Parking for 1,500 Vehicles &

BOOK YOUR | TICKET
TICKETS NOW [ £000 €110

hild (5-14yrs)  £3.00 £4,00

ckets are available via our website at
= discounted prices.
# Full price tickets are available on the day from
the ticket office.
|ease call SEE Tickets on 0871 3861118 if you
vould like to book a ticket by phone. Calls cost
= |3p per minute plus network extrals.

London Model
Engineering
Exhibition

Follow us on

.

@MeridiennekEx

Showguide
|ONLINE | FULL PRICE
* | TICKETS**

£]1.00 £12.00

For groups of 10 or more, 10%
discount applies. Quote GRP10 online.

WWW. Iondonmodelenglneerlng co.uk
Organised by Meridienne Exhibitions Ltd

f Allinformation subject to change, correct at time of printing.
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Class 66

Class 7

(Ready to run)
Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW

Shop open Mon o Fri 3,00am to 4.00pm
ocomotives, Coaches & Trucks all on displa
{Sea website for products & updates)

Drlvmg trucks & Coaches from £550

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

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

SPG TOOLS

*Mills sLathes *Bandsaws

=Accessories «Tooling =
__ “®iw .

Tel: 01455618825
07786182253

www.spgtools.com

inimag Co.

Magnetos and ignition
equipment for the
model engine builder

Mag-Time. A handy little device
for setting the timing on virtually any
ignition system using contact points.
£37 including UK delivery

Bulldlng an IC engine?
Ignition Coils - Controllers ‘ Timing Sensors * Miniature

Magneto Kits - Start-Up Box Kits - Batteries and Chargers
* Electronic and mechanical design services

We supply American “Rimfire” Spark Plugs
3/8"x 24tpi, 1/4"x 32tpi and 3/16"x 40tpi (10-40 UNS)
- Always available from stock -

Minimag Co. “Chelsfield” Galley Lane, Brighstone, IOW PO30 4BT

All our own brand products are manufactured in the UK.

The Magic Spark Updated! Now runs up to 6 volts

\ by contact points, microswitch or reed switch Dwell time unimportant

Compact, low power

Connections by colour-coded screw terminals Sturdy plastic housing
with mounting lugs Highly efficient - minimal heat generation
Runs off 2 x AA alkaline cells Triggered by low voltage Hall sensor or

Kit includes - :

everything you need: - -~ & DANGER
/" Low voltage Hall sensor, ",, i ‘

pre-wired. v | Hioh VOLTAGE

./ 3x2 neodymium magnet.

./ lgnition Unit with Integral
ignition colil.

./ Switched battery box.

/ 2x alkaline AA cells.

/ Full instructions.

w Minimag Co.
Low Power

Capacitor Ignition

3 voilts

® LED indicator for static timing
® Maximum sustained rate sparks/sec

12000 RPM on a 4 stroke single MICL"; for 5"‘9"?
6000 RPM on a two stroke single SYETE CHG S
when running on 6 volts MCL-2 for twin

linder engines
able to run on the

@ Technical support always freely )
"wasted spark" principle

available by telephone or email

e: saIesl-'iirif'minimagr‘leto.co.uk Www.minimag.co 1: 01983 740391 (Brighstone, Isle of Wight)

Telephone and email enquiries are most welcome.




selling fast so don’t delay!

Exclusive to GRS, the last available stock of these ready
to run Kingscale 5 inch Gauge Coal Fired Locos, they’re

14xx 0-4-2T Only one of each in
GWR Green, & BR Black £4995.00

Jubilee 4-6-0 In stock now, the last 7
available. ‘Galatea’ in LMS Maroon or
BR Green, Leander in M or G,
Warspite in M, Trafalgar in M or G

£10995.00

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 - | 7:30hrs Saturday 10:00 - 1 6:00hrs

er Detailing Parts

A selection from our gmwmg range..

LMS Tender Lost wax cast Brass
Rk Ewien Diesel Buffer Beam Detallmg Kit

7%"g. £13.85 ea

%\R
59 £37.00 g
%" g. 54.00

BR/LMS Loco buffer
Step & plate kit

Vacuum Hose, with clips & dolly

77%"g. £18.50 ea

77" g. Locomotive Lamp Irons
- Angled or Straight
£19 95 set

| ekt | 7%" g. Steam Heat / Carriage Warming
77" g 18.50 |

e o | Valve & Hose £14.96 ea
Email: sales@]l 7d-miniatures.co.uk Phone: 01629 825070

Prices shown excluding" VAT

MINIATURE RAILWAY SPECIALISTS

LOCOMOTIVES, ROLLING STOCK, COMPONENTS

| CNC MACHINING SERVICES
MINIATURES www.17d-miniatures.co.uk

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




ENGINES THAT RUN
F R O M B O D Y H E AT LTD Directors: Geoff Stait & Helen Verrall-Stait

Introduce 2 NEW 5”g Locomotives
AQUILA 2-6-0

(designed by Stephen Wessel)

GS MODEL SUPPLIES

LINCOLN GNR N1
0-6-2 Tank Locomotive

(designed by Martin Evans)

www.gssmodelengineers.com
info@gssmodelengineers.com

01278 788 007

Pendle Steam Boilers

5”L.M.S 4F ol For, Model, Boafs .
Ready To Run e l | “Steams Liked Witch” il
£6,995 - : | 'é-,

Pendle Steam Boilers have traditionally
manufactured boilers for the model steam
locomotive community but now specialise in
boilers for the stationary & boat enthusiast

All of our items are designed, developed and manufactured
in-house using only the very highest quality materials.

If you have any questions or design modifications,
please don't hesitate to get in touch.

t: (07452) 875912 . e: info@pendlesteamboilers.com

www.pendlesteamboilers.com



randmtools
Iust asmall seIectzon from our current stock

Buy online now at: www.gandmtools co.uk

Ajax Power hacksaw, 3ph, £275.00 plus vat. Boxford 190 VMC Vertical CNC Milling Machine,  Elliott Model 8 Double Ended Bench Grinder,
1ph, £1250.00 plus vat. 3ph, £65.00 plus vat.

Hartford 5 HP Turret Mill, DRO, Variable Speed, Pollard 5 Speed 1 MT Pillar Drill, 3ph, £285.00 Travin Bench Single Shot Injection Moulding
3ph, £2500.00 plus vat. plus vat. Machine, 1ph/Air, £285.00 plus vat.

Pratt Burnerd 5" 3 Jaw Chuck with Harrison 172" Minishot 1000 Single Shot Bench Plastic Injection  Dentsply Ceramco Neycraft Bench Centrifugal
x 6 Backplate, £85.00 plus vat. Moulding Machine 1ph, £550.00 plus vat. Casting Machine, £475.00 plus vat.

» 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.

Opening times: 9am-1pm & 2pm-5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 * www.gandmtools.co.uk ¢ e-mail: salesegandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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ENGINEER

SUBSCRIBE TO MODEL
ENGINEER TODAY AND SAVE!

SAVE up to 36%**

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 profiles of full-size
modelling subject prototypes.
Model Engineer magazine
publishes 26 great issues
ayear.

So subscribe today, Everywherg™ /2o Y. 0
make great savings s G" R ¥ ._'-'E', g SAVE 75%

and never miss

ON DIGITAL

an issue! ; _ & : PRICES™

TERMS & CONDITIONS: Offer ends 8th December 2017. *Gift for UK subscribers only, while stocks last
**This digital discount is only available when you subscribe to the 'Print + Digital’ package.
You can still get a great discount on the digital package, please visit the URL stated below for more information

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE  Quote ref: V1235

¢ https://me.secureorder.co.uk/MODE/V1235 (Q) 0344 243 9023

Lines open Mon-Fri 8am — 8pm GMT & Saturday 9.30am — 3.30pm GMT

Calls are charged at the same rate as standard UK landlines and are included as part of an\I/ inclusive or free
minutes allowances. There are no additional charges with this number. Overseas calls will cost more.

ith this n



Lest We Forget
The guns finally fell silent at
the Battle of Passchendaele
one hundred years ago this
month. Terence Holland
visited the battlefield and
reports later in this issue
on what he found there.
Most of us of my
generation, | should
imagine, knew someone
who fought in the
First World War. My
own grandfather William
fought at Passchendaele
but ‘copped a blighty’ and was
sent home. He lost an arm
but narrowly kept his life. My
great-uncle Fred also fought in
the First World War and was,
eventually, the only survivor
from his platoon. After the war
he was quite unable to take
life too seriously, marrying
my great-aunt, finding a
comfortable position in the
City of London as a shipping
clerk and passing the rest of
his life in a haze of whisky,
cigarette smoke and rather off-
colour jokes. Both he and my
great-aunt lived to celebrate
their one hundredth birthdays.
Neither of these two
men would talk about their
experiences of the war. They
were made of ‘sterner stuff’
and belonged to a generation
that has now passed entirely
into history and will, before
very long, also be beyond the
reach of living memory. We
have a lot to thank them for
though and | hope they will
never be forgotten.

Christmas Gift Ideas

Stuck for Christmas present ideas for the model engineer

in your life? No need! Give him (or her) a Machine Mart gift
card or e-Voucher. Then they can choose their own present,
allowing you to enjoy a stress-free Christmas. The e-Vouchers
can be ordered on-line, so you don't even need to leave the
house, and can be sent in a personalised email style. These
cards and vouchers are perfect for people with a craving

for tools and machinery and can be had in any value from
£20 to £250. They can be used in any of Machine Mart's 66

superstores nationwide.

www.machinemart.co.uk or call 0115-9565555.

Getting Started

There is a perception, | believe,
that model engineering

is a difficult hobby to get
started in. After all, there are
all those skills to learn, not
possessed apparently by
ordinary mortals, and all that
expensive equipment to buy.
This perception is not helped
when the model engineering
exhibition hall is entered

and we are confronted by

all those beautifully made
models. | remember thinking ‘I
could never make that’ when
confronted by a particularly
fine model. (I still can't, but
then we can't all be Cherry Hill,
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can we?) Like anything of this
nature, though, the journey of
a thousand miles starts with a
single step and the key, surely,
is to enjoy the journey.

It's surprising what you can
make with a few simple tools
— a small workbench and a
vice (the most important of
them!), a saw, some drills and
a set of files. From there, the
collection soon builds up and
the purchase of major items
soon has to be considered.

Alternatively, of course,
there is the kit scene. This
went through a bad patch, |
think, a few years ago when
the offerings of a particular
company sometimes left
much to be desired. Although
intended for the newcomer,
with the promise of assembly
using little more than a
screwdriver, some of these kits
proved to require the attentions
of an experienced model
engineer who could persuade
the parts, often quite against
their will, to fit together. These
days, however, that is just a
bad memory and it is possible
to buy, at reasonable cost,

a locomotive kit that will fit
together and result in a really
useful engine at the end.

Otherwise, it is likely that
the first major purchase will
be a centre lathe. This, for
most people, will involve a
major outlay of cash so it is
a purchase that has to be
carefully considered. Once it
is bought and installed, the
purchaser is then faced with
what looks like a very steep
learning curve to get it do
anything useful. A new series
by Graham Sadler addresses
these issues. Extending over
the next several months

Graham's series, aimed at
beginners, will take us through
the selection and purchase of
a lathe and then, step by step,
how to get the best out of it.

Even if the purchase of a
lathe is out of the question, at
least for the time being, that
shouldn't prevent a good start
being made. There are clubs
all over the country packed
with the necessary facilities
and full of highly experienced
and knowledgeable members.
It is surely very much in our
interests to encourage new
members and provide them
with the opportunity to get
‘stuck in’, especially if they
are youngsters, who are the
life blood of our clubs in the
future. The Eastleigh Young
Engineers (see Pat Hendra's
letter in PostBag) and the
Pimlico Light Railway are
excellent examples of ventures
aimed at youngsters. We need
more like them.

Club Secretaries

We are always very keen to
publicise your events in our
Club Diary so please send us,
if possible, your calendar for
the next six months or so, or
longer of course if possible.
Please drop me a line at the
email address given below.

Martin R Evans, Acting Editor

Martin Evans can be contacted
on the email below and would
be delighted to receive your
contributions, in the form

of items of correspondence,
comment or articles.
mrevans@cantab.net
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New Gears for Wally

Bob Reeve
moves on to
the cutting
of a new set
of teeth for
Wally.

Continued from p.660
M.E. 4572, 27 October 2017

CNC milling a gear..

www.model-engineer.co.uk

he next stage was to
cut the gear teeth in a
blank. My blanks were

mounted on an arbor held in
a collet through the centre of
the rotary table - again a CNC
operation. The blank size for
48 teeth is given by (48 +2) *
mod 0.5 = 25mm. The blank
must be mounted so that the
centre tooth on the cutter is at
the centre height of the blank
(photo 11).

| opted for cast iron gears,
partly because | had some
suitable continually cast bar
but also because it is easy to
machine and the rack-form
cutter has no relief. Machining
was just as easy as | hoped
but the programming provided
the challenge | was looking for!
To keep the program versatile
| used parameters for the key
variables such as number of
teeth, face width and tooth
depth with subroutines to
provide multiple cuts to each
tooth. The relevant code is
given below.

Wally's World.

% Gear Hobbing

G15G17 G21 G40 G49 G50
G69 G80 G90

%G15 CARTESIAN CO-ORDS
%G17 XY PLANE

%G21 MILLIMETRES

%G40 CANCEL CUTTER
RADIUS COMP

%G49 CANCEL TOOL LENGTH
OFFSET

%G50 RESET ALL SCALE
FACTORS TO UNITY

%G69 CANCEL CO-ORD
SYSTEM ROTATION

%G80 CANCEL MOTION MODE
%G90 ABSOLUTE DISTANCE
MODE

% SET DATUM position X=0
RH face of gear Y=0 Cutter
touching circumference of
gear Z-0 Mid tooth on cutter
on CL

PART 2

M3 f60

M6 TO S500

M3

GO x0Y-10 AO

#41=0 (Start at Tooth no.)
#42=48 (No Teeth)
#43=2.4(Depth of cut)
#44=0.5 (Module)
M98 P100 Q[0+#42]
GO Y-15

M5

M30

0100 (Tooth Cut)
GO A[#41*360/#42]
G1 Y[#43*0.3*#44]
G1x-18

G1 Y[#43*0.6*#44]
G1 X0

G1 Y[#43*0.9*#44]
G1x-18

G1 Y[#43*#44]

G1 X0
#41=[#41+1]

M99
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Assorted mod 0.5 gears.

As can be seen, the resulting
code is relatively compact;
just 25 lines (plus annotation)
for gears with a sensible
minimum of say 12 teeth up to
the maximum capacity of the
set up. The code was written
for Mach 3 on an X3 mill with
a fourth axis (axis A) but
anyone using it should check
its suitability for use with
their own equipment. Some
familiarity with parameters
and sub-routines would be
beneficial for making any
changes. | recommend Marcus
Bowman's book for those as
yet unfamiliar with such things
(ref 4).

| took the opportunity to
make a few gears with the face
wider than needed, more like
the gear rods that are available
commercially. It would then be
possible to part off a gear for
a particular application with
exactly the correct face width
and boss dimensions. | was
pleasantly surprised how easy
it all was. So much so that the
world began to fill up with all
sorts of gears that might be
useful (photo 12).

Eventually | settled on
gears of 12 teeth and 48 teeth
giving a reduction of 4:1. Two
reduction stages would drive
Wally and the first bell and
a third 4:1 reduction would
drive the second bell. | did
encounter a problem with the
gear centres needing to be
greater than the theoretical
value but more of that later.
There was also the problem of
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Ratchet and pawl with 12-tooth gear.

to face the wind the turbine
would run in reverse. | had

not appreciated that the ball
bearing mounted turbine rotor
spun up very quickly and, with
the multistage reduction gears,
there was enough flywheel
effect from the rotor to bend
the actuating arms of the bell
cranks, which had insufficient
clearance to rock in the
opposite direction. To stop this
a ratchet wheel and pawl were
added to the first stage input
shaft (where the torque is low).
In photo 13 the turbine rotor
can be seen mounted at the
top, left end of the shaft. The
ratchet and pawl can be seen
next to the bearing block and

last time - run it outside my
own back door. On a balmy
summer’s day, with very light
winds, the windmill swung
slowly and intermittently
through a considerable angle
on its vertical pivot at the top
of the mounting pole. This
was indicative of more or
less random changes in wind
direction at short intervals.
With this very variable light
breeze it was possible that
the wind speed could fall to
near zero which would stop
the windmill then, a short time
later, the breeze would start
up again more or less in the
opposite direction. Before the
tail vane could swing it back

the 12-tooth gear being such
a small diameter that | could
only use a small diameter bore
unless the gear was made to
overhang the end of the 7mm
diameter drive shaft (see photo
13).

I replaced the moulded gears
in the first stage with cast
iron and moved the drive to
the bells and Wally so it would
be after the last 4:1 reduction
stage. | hoped this would make
Wally's activities a little less
frantic. | reasoned that, based
on previous experience, there
was no point in testing the
windmill at home and took
it straight to the Nephew's
house, a decision that turned
out to be a mistake.

The thing failed again within
a few weeks. The cams that
operated the bells had bent the
lever arms and the cast iron
gears were no longer in mesh
and very rusty. Clearly water
ingress was a problem and the
drain holes | had provided had
not done enough to prevent
it. However, the bent lever
arm was more problematic. It
looked as if the wind turbine
had been running in reverse
but I could not see how that
might have happened. The
tail vane should have kept it
pointing into the wind but all
the indications were that it had
not.

| straightened out the bent
bits, re-engaged the gears,
emptied out the water, drilled
a few more drain holes and
did what | should have done

Modified beII-s-triking mechanism.
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the 12-tooth gear from the first
reduction stage is shown on
the right.

| also took the opportunity
to alter the mechanism
for ringing the bells. | had
observed that rocking the bells
was OK for the small bell but
the larger bell was sufficiently
massive to sway the mounting
pole. | decided that | would
remedy this before it proved
another source of failure. The
modification meant the bells
were stationary and were
struck by small hammers. |
found this only worked well
if the hammer did not rest on
the bell; effectively it had to hit
the bell and bounce off. This
is something | should have
realised by looking at the way
striking clocks are designed.
My arrangement can be seen
in photo 14.

A successful test at home
meant the windmill could
return to the Nephew's house.
There, to my relief, it ran for
several uneventful months.
No1 Nephew reported that the
bells could be heard inside the
house and acted as a sort of
audible anemometer report.
| had wondered about that.
| imagined sleepless nights
caused by the racket outside,
followed by demands that
Wally be despatched to the
scrapyard!

Eventually however, the
inevitable report came in from
the children that Wally was
slacking again. According to
the - now familiar - routine
| removed and dismantled
the windmill to see what had
gone wrong this time. | was
beginning to wish | hadn't
started this!

I tried ignoring Wally for a
while and hoped that out of
sight would become out of
mind - wishful thinking on
my part, as it turned out. Six
months on, No1 Nephew's

youngest child would still

ask “Has Wally been mended
yet”. This was not going to go
away.

Yet another examination
of the internals revealed
more rust and water inside
and the grease on the gears
doing a good visual imitation
of chocolate fudge. Better
waterproofing was needed but
the reason Wally had stopped
was that the two input gears
were no longer in mesh. These
were the gears shown at
centre in the partly dismantled
drive train of photo 15. It
appeared that the location
of the drive shafts was not
sufficiently rigid to prevent the
gears forcing themselves apart
and that wear in the gears and
plain bearings had exacerbated
this problem.

So - Wally needed some new
gears yet again, plus a few
other improvements - better
sealing to keep the water
out, for a start. This meant
a move away from square
tube. Round tube would allow
‘0'-ring seals at least for the
part containing the gears.
Better location of the drive
shafts would be needed and
it would be preferable to
replace all the plain bearings
with ball bearings. | used the
redesign activity to hone my
rendering skills with TurboCAD,
the result of which appeared
anonymously in my article in
MEW 255 (ref 5).

As a result of a trip to the
local car boot sale, a third
bell had been acquired and
in order to keep the overall
size down and minimise
the off-axis drag | decided
to mount them ‘nested’ on
a common axis as in clock
making practice. As a final
improvement | decided
that a bank of three bell
actuating cams could be
accommodated on one shaft.

WHERE’'S WALLY? |
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The failed drive.

Then, with pin-in-disc type
cams, the striking frequency
for each bell could be varied
by altering the number of pins.

In summary, the next design
iteration was to have:

* Brass gears meshing with
smaller steel gears where
possible.

+ A round aluminium body with
‘0'-ring seals.

+‘0"-ring seals or gaskets
wherever needed to minimise
water ingress.

* Three sets of 4:1 reduction
gears before driving the bells
and Wally.

* A single camshaft having 3
pin-in-disc cams each with a
different number of pins.

* Three striking bells mounted
co-axially on the centre line of
the windmill.

* Wally's winding house
retained unchanged as far as
possible.

The first stage in the
redesign was to select some
commercially available
aluminium extrusions that
might be suitable. The
previous designs were tight
for space so these needed to
be a little larger. As a result
of a trip to my ever-helpful
metal suppliers (ref 6; usual

disclaimer) | selected 1%

inch diameter aluminium

tube for the body and a thick
walled 1% inch square tube

for housing the bell striking
mechanism. Curiously all the
aluminium stock is Imperial
and everything else is metric.
Presumably the aluminium
suppliers are based in the USA.

First, a design was produced
for the reduction gearing.

Fig 3 shows the reduction
gears which were to fit in the
aluminium tube to be used

for the body. There were three
4:1 reduction stages with 0.5
module gears; only the middle
one is shown as it would be
installed. The remaining parts
are ‘exploded’ to show how
they were to fit together. Note
the nose cap with two ‘O"-ring
seals and the ratchet/pawl. The
input shaft is red, lay shafts are
green, spacers are grey and the
output shaft is orange.

It was based on the earlier
design (that was never made)
with some modifications to
aid manufacture and improve
water sealing. However,
there was an issue of the
gears having centre to centre
distances that were not the
theoretical values and my
ideas on water sealing were
unproven.

Reduction gears.
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Milling the integral pinion shaft.

Some trial components were
required as shown in photo
16. The end plate for the tube
was initially made without any
through holes. The ‘O"-ring was
fitted and the plate inserted in
one end of the tube which was
then filled with water by way
of a leak test. | must have got
the dimensions for the ‘O’-ring
groove about right because it
was a reassuringly tight fit with
not a leak in sight.

The gears were more
problematic. Firstly, | had
designed a 12-tooth pinion
integral with the drive shaft
rather than as a separate
pinion. That meant | had
to machine the teeth into a
relatively long and slender
7mm diameter shaft. To
ensure the maximum rigidity
the shaft would need to pass
right through the 2MT collet in
the rotary table and my collets
had a centre draw bolt that
prevented that.

764

My solution was a modified
collet with an external draw
nut as shown in photo 17.

It was unlikely to see much
use so it was not hardened
- something that might have
presented another set of
problems had I tried.

The collet can be seen
in use in photo 18 with the
7mm diameter shaft being
machined to form the 12-tooth
pinion passing through the
rotary table.

The next problem was the
centre to centre distances
required for the gears. |
decided that the first thing
| needed was a means of
measuring it; something like
the clock maker's depthing
tool but a bit more ‘industrial’
in style.

| decided that | might as well
utilise the ‘T"-slots in the table
of the mill as a ready-made
slide. Two ‘T-section bars
were provided with reamed

Modified 2MT collet.
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7mm diameter holes to mount
the pinion shaft and the shaft
with the mating gear. Photo
19 shows the result. The rod
between the two ‘T"-sections
was to keep them in line so
they could be an easy fit in
the ‘T"-slots. Standard ‘T-nuts
clamped the sliding members
in place.

The tool can be seen in use in
photo 20. The centre distance
was calculated from the
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Measuring the 12-tooth and 48-tooth gears.
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Gear depthing tool.

distance between the two 7mm
diameter shafts as measured
with a digital calliper.

The distance between the
gears was initially greater than
the theoretical distance and
the correction required was
0.20mm. It was easier to cut
the teeth in the 48-tooth gear
a little deeper than it was to
do the same in the 12-tooth
pinion. The two gears in
photo 16 are at the theoretical
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centres distance. Three pairs
of gears like these were
required for the completed
gear train.

The remaining component
required to complete those
shown previously in photo 16
was the bearing support. | had
some aluminium bar slightly
over the internal diameter of
the aluminium tube so this
was turned down to fit the
tube. Then it was transferred,
still in the chuck, to the mill.
The centre was located as in
photo 21 prior to drilling and
boring (photo 22) using the
DRO for location.

For those who have not used
a lathe chuck as a vertical vice
in this way, please note that it
requires the back of the chuck
to run reasonably true; mine
is better than 0.001 inch TIR.
In return, it offers a quick and
accurate mounting for bars
longer that could normally be
held vertically in a milling vice.

The final operation was to
return the bar to the lathe,
still in the chuck, so the
components could be parted
off. The photographs actually
show the second component
being made, the first having
already been parted off.

®To be continued.
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Finding the centre.
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Book Review
H his A4 sized book i
E”’e The Ta:rsned :!tztie b(:;ir:ﬁer.
steam Tram The model is ideally
suited to the younger

engineer with its simple
power plant and boiler. A
number have been built so
the design is well proven.
The model is in 16mm
scale, running on either
32mm or 45mm track and
is based on the many tram
locomotives built by Bayer—
Peacock, Dick Kerr and
other continental builders.
Two versions are offered,
direct drive to the wheels
via Meccano gears or via a
jack shaft. The author has
built a number of larger scale
locomotives and uses his

By Andrew Allison

www.model-engineer.co.uk

experience to great effect in
making the design simple to
build and a sure-fire success.
The drawings are in colour
and well presented. The
description of how to make
each component is concise
and practical. The book has
over fifty colour images of the
build process and finished
locomotive. The original pot
boiler is fuelled by alcohol (it is
Australian!) and the oscillating
engine is single acting. One
of the great things about this
design is you can experiment
yourself with gas firing, a more
complex cylinder arrangement
and alternative body panels.
No two need be alike!
Available now from Camden
Miniature Steam Services, this
really is a must for any narrow
gauge modeller, an ideal winter
project which may actually

get finished before Easter,
especially since laser cut parts
will be available.

Malcolm High

Soft cover, 64 A4 pages
with over 50 colour images.
ISBN 978-1-909358-41-6
£12.95 (plus post and
packing) from Camden
Miniature Steam Services
Tel. 01373 830151
www.camdenmin.co.uk
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PART 2

An Engineer’s Day Out

Roger
Backhouse
pays a visit
to Hull's
Streetlife
Museum of Transport.

Continued from p.725
M.E. 4573, 27 October 2017

© All photographs taken inside
Streetlife are taken with the
permission of Streetlife Museum:
Hull Museums

Streetlife - Hull

Transport Museum

Open free of charge Monday
to Saturday 10-5 and Sunday
11-4.30. Last admission

30 minutes before closing.
Website www.hullcc.gov.uk
Tel 01482 300300
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Carriages and coaches
The horsedrawn vehicles here
are mostly coachbuilder's
classics rather than everyday
carts. The earliest is a
cabriolet of 1820, a light fast
one horse carriage (photo 17).
It drew on French designs. A
dress chariot of 1860 owned
by the Earls of Yarborough and
used in Lincolnshire was built
in London, a centre for high
class coachbuilding (photo
18). Design ideas travelled
across the Continent. An 1868
Landau was made in Paris and
the Britschka originated in
Eastern Europe (photo 19).
Other highlights include
a simulated stagecoach
ride - rather fun - and Lady

el

Cabriolet of 182d light, fast
and fashionable.

The Britéchka design originated

in Eastern Europe.

Chesterfields’ delightful sleigh,

a popular exhibit (photo 20).
Coachbuilding was a

highly skilled craft aimed

at combining light weight

with strength. The museum

recreates both coachbuilder's

and wheelwright's workshops

(photo 21). Display boards

explain what was involved and

how coachbuilders influenced

car design and terminology.

Early motor cars
There's a representative
collection of cars showing how
designs progressed in days
when petrol wasn't the only
power.

A Gardner-Serpollet steam
car of 1901 was coke fired with

Dress chariot of 1860 made in London for the Earl of Yarborough

and used in Lincolnshire.

a flash steam boiler. Designer
Léon Serpollet used the term
chauffeur - ‘one who stokes
the fire’ - for the driver and this
name has continued since
(photo 22). Slightly later the
US White Sewing Machine
Company made the White-
Stanhope steam car and the
museum has one built in the
first year. The resemblance
to the rival Stanley Steam car
may not be coincidence. It had
a 12 mile range later extended
to 50 miles (photos 23 and 24).
A Cleveland battery electric
buggy was USA made in 1901.
Electric cars were particularly
popular before the invention
of the self-starter as cranking
petrol engines was disliked.

Lady Chesterfield's sleigh remains popular with visitors.

Model Engineer 24 November 2017



|
A-f; 4 Aﬂ;;.uﬂ&ulli

Recreated coachbuilder’s workshop.

Battery electrics even held the
automotive speed record for a
short time (photo 25).

Some early cars blended
motor car and heavy-duty
bicycle construction. Bicycle
construction features in
cars like the 1899 De Dion
Quadricycle (photos 26 and
27). The Motette Tandem
tricycle of 1898, designed
by Léon Bollée and made in
Coventry, was steered by a
small hand wheel. Though
50mph was claimed, speed in
service is likely to have been
about 20mph (photos 28 and
29). It must have been an
exciting ride.

Panhard et Levassor's motor
wagonette of 1899 pioneered
the placing of the engine in
front of the driver with the
gearbox and clutch in line, a
design principle lasting over 70
years (photo 30).

The Sturmey Voiturette of
1906 is unique. With a De Dion
engine it tested the Sturmey
gear box, later adopted as
the Sturmey-Archer bicycle
hubgear (photos 31 and 32).

Coventry Motette of 1898 designed
by Léon Bolleé.

www.model-engineer.co.uk

OUT AND ABOUT

Gardner- Serpollet steam car of 1901. Leon Serpollet designed his f rst steam tncycle
at the age of 18 then teamed up with Frank Gardner to build steam cars in Paris.

LEFT: White Stanhope steam car retained tlIIer steering. RIGHT CIeveIand battery-electric car built in the USA 1901. Electric cars did
not need crank starting and were popular before the invention of self-starters. Electric cars even held the land speed record briefly.

De Dion Quadricycle built 1899, derived from a motor tricycle.
This now lacks a front seat.

Coventry Motette detail - small hand wheel to steer. Panhard et Levassor car of 1899. Emile Levassor pioneered

the engine in front plus clutch and gear box in line.
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Unique Sturmey voiturette of 1900 with a De Dion engine. Built to test a Sturmey gear detail - later developed as the Sturmey-Archer cycle three speed gear.
prototype hub gear later used as the Sturmey-Archer bicycle hub gear.

Lanchester open tourer of 1907-08 . Frederick Lanchester was ahead of his time Morris 8 Series E car of 1939.
as an automotive engineer. He pioneered the chassis and engine as one unit.

Quadrant tricycle made in Birmingham around 1885. It has a differential gear.

Frederick Lanchester 8 Series E car and a 1952
was a highly influential car Jowett ice cream van built in
engineer who first designed Bradford (photos 34 and 35).
the chassis and engine as one
unit. A 1907/08 Lanchester Pedals and power
open tourer features in the There's a recreated cycle
collection (photo 33). workshop and a good

In the street scene later collection of bicycles but most

Jowett van, made in Bradford around 1952. vehicles include a 1939 Morris  are difficult to photograph.
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The Quadrant tricycle built in
Birmingham around 1885 had
a differential gear (photo 36).
Another Quadrant used a prop
shaft drive instead of a chain.
Cycling’s social side is well
covered. Pre-war Hull cyclists
even managed a holiday in
Yugoslavia.

Many motorcycles are in
stores, with few on show. A
Grigg motorscooter of around
1923 is most unusual; it has
unsprung wheels. A Raleigh
Model 17 motorcycle of 1926
was restored by a Cottingham
woman, Audrey Littlewood
(photo 37).

Raleigh made motorcycles as well as bicycles during the 1920s.
This, their Model 17 made in 1926, alongside a Grigg motorscooter of 1923.

OUT AND ABOUT |
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Replica of De Havilland Gipsy Moth flo n by Amy Johnson to Australia made
by prisoners at Hull jail as engineering training - they did a good job.

Aviation

Pioneer flyer Amy Johnson
was from Hull. Amy was the
first British trained woman
ground engineer and flew solo
to Australia in 1930. Prisoners
in Hull made a modern replica
of her De Havilland DH60 Gipsy
Moth plane, shown at Paragon
Station (photo 38).

Arare Lincock F2 biplane
fighter made in East Yorkshire
in 1928 hangs in Streetlife.
Intended as a light fighter, it
did not sell well (photo 39).

J I C —

©®To be continued.  Lincock light fighter made in East Yorkshire around 1929.
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PART 13

A CNC Beginner’s Experience

b

Peter King's
continuing
narrative

of aCNC
learner
driver; a few lessons
learned during ‘hands-on’
operations.

Continued from p.305
M.E. 4567, 17 August 2017

| hope the advice that
follows, in the form of a
series of short articles, is
helpful to those starting
out with CNC in the
workshop. | aim to assist
in understanding any
problems and lead you,
eventually, to satisfactory
operation of your CNC
machinery.
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he computer problem
mentioned last time
came to a head rapidly

as the computer graphics card
(yet another hidden fault on the
old computer) got rapidly more
erratic. The ‘tool offsets’ started
to go awry and spurious ‘depths
of cut’ (generated probably by
the card) wrecked a couple of
jobs by plunging to -4.7mm
instead of -2mm for ‘spotting’.
When | realised it wasn't me but
the old computer | called a halt
and ordered a new computer.
The old one — as previously
mentioned - was one that had
been written off and replaced
at work due to age and was
gathering dust as no-one
wanted it. Not only was the
graphics card eventually found
to be defective but half the USB
ports had ‘fried’ for unknown
reasons during my use.

The new computer — ‘why
does it keep happening to
me?’ — despite having the
complete original program set
up transferred did exactly the
same as the old one at the
beginning and did not recognise
that there was a ‘Parallel Port'.
Once again, | was back to
finding out why the computer
did not talk to the KX3 mill.
Eventually the Technician and
| got the computer to actually
acknowledge that there was
a parallel port. For some
unknown reason ‘Mach3’ had
also acquired the wrong I/0
address again for the parallel
port in ‘Ports & Pins’ (another
one, not the default one in
‘Mach3' — which was also
‘wrong’ but possibly ‘right’ in the
USA) and still nothing worked.
(‘1/0 Address’ - | asked the
Techies what it was — ‘Input/
Output address’- “Oh really? —
Well, well”.) When | found the
correct ‘l/0" address (look in
‘Devices’in the ‘Control Panel’
of the computer) | entered it in
the configuration ‘Ports & Pins’
screen of ‘Mach3'. I now had
some control of the KX3 via
the ‘on-screen shuttle’ — X and
Y axes moved in response to
‘mousing’ but X in the wrong

direction. Z and the spindle

did not operate at all. A swift
check with the remote shuttle

(a ‘Contour Design’ Shuttlepro)
showed that it still did not work.
A‘G Code’ program was run in
‘Mach3’ with Z switched out for
safety — this led to even more
puzzlement - the program ran on
screen (in ‘simulation mode’) but
nothing whatsoever happened
at the KX3 — not even a ‘beep’.
Clearly having ‘keyboard control’
but no ‘program control’ was
much less than useful. At this
stage the new computer went
back to the Techies for drastic
remedies i.e. strip out ‘Mach3’,
the shuttle program and the
Sieg KX3 configuration as well
as anything else that could by
any remote chance be causing
problems (we assumed that
some other program was
interfering with ‘Mach3’) and
re-install essentials. The Techies
descended on the computer
with interest as CNC doesn't
normally come their way — for

a change | actually know more
than they do! Alas it took a
couple of years to find what the
problem actually was — and it
was absolutely basic.

After the Techies had applied
‘4 by 2 Psychology’ to the
computer it was re-installed
in the workshop. A number of
changes had clearly taken place;
to this non-technical but slightly
computer savvy operator these
were a puzzle until | figured
that | was now once again back
to square one. (It's a bit like
‘snakes and ladders".) | will detail
them to give you an idea of what
to expect...

« All drives, including the spindle,
were now reversed (instead
of just one as in the original
computer set-up last year and
week) and had to be corrected
in ‘Mach3' in - Configuration /
Ports & Pins / Motor Outputs /
DirLowActive column — ‘green
tick’ changed to ‘red cross’
for those three axes and the
spindle ONLY. | had not yet run
the ‘fourth axis A’ but when |
eventually do I will check its
response.

« Step Pulse Width in Motor
Tuning had reverted to ‘1" and
had to be increased to ‘5’
(drives growl like a concrete
mixer on ‘1" and purr on ‘5").
| have been told that if one
is rich enough to have an
oscilloscope (and know how
to use it) the pulses on ‘1" look
like road spikes and on ‘5’ are a
‘square’ pattern.

* The ‘Contour Design’ Shuttlepro
configuration program had
to be exterminated and
downloaded yet again from
‘Artsoft’ and the shuttle
configured again. The original
program had acquired an
immoveable blanket command
somewhere in the circus to ‘do
nothing’ on all key strokes.

+ ‘Cut2D’ now had a suffix on
its new “.txt' filenames — ‘NC’
(numerical control) — the
Techies had downloaded the
latest version of ‘Cut2D’ and
installed the latest version
of ‘Windows 7'. ‘Cut2D’ had
instigated this change as
the file type to be saved had
reverted to the most basic
default. This however would
not work with ‘Mach3’, which
should be something like a
Mach2/3 arc (mm) type with a
* txt suffix — this is in the list of
configurations.

* ‘Windows 7’ had certainly
changed things as there are
new ‘bars’ with ‘icons’ that
were not there before on most
programs — alas I did not ‘twig’
what the reason for that was,
which caused a major problem
to continue.

* The two concentric ‘jogging
wheels’ on the shuttle (see
photo 4 in ME 4525) are now
Continuous on the outer wheel
and Step on the inner (this is
what it was when first installed
last year but it changed to
only the outer wheel working
at some stage in the year).
These functions are a PLUS
command on clockwise and
a MINUS command on anti-
clock rotation and applicable
on whichever axis has been
previously selected.

To be continued.
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Terrence
Holland
visits the
Battlefields
of Flanders,
Arras and the Somme.

Light railway remains at Hooge Museum.

www.model-engineer.co.uk

Light railways at the front
In connection with the current
constructional series dealing
with Andrew Barclay well
tanks, | recently visited the
northern end of the Western
Front. The visit took place
during the 100th anniversary
of Passchendaele - the Third
Battle of Ypres - which was
fought in Flanders between
July and November 1917. |
had hoped to come back with
plenty of evidence for narrow
gauge railway working at the
front in the Ypres Salient,
where the 0-6-0 Class F
Barclay well tanks operated,
but apart from a few items of
well-rusted rolling stock | was
to be disappointed.

The Sombre Harvest

PART 1

Wagon on 60cm gauge track at Passchendaele Memorial Museum.

The railwayana | found are
illustrated in photos 1, 2 and
3 and these were associated
with the later battles in
Flanders and on the Somme.
These rusty, old artefacts do
at least demonstrate that the
light railways did exist!

Photograph 1 shows a
staged collection of various
battlefield detritus; the remains
of a Class A wagon on a short
piece of rail, along with shells
and shell casings, all covered
with a piece of galvanized iron
from a nearby trench. These
were photographed near Hooge,
not far from Ypres on the Menin
road. In the background is the
local gardener’'s wheelbarrow!

In photo 2 a wagon base
sits on a piece of track and
it appears to be held in place
with several ‘corkscrew picket’
wire supports — which were
officially known as ‘screw
pickets’ by the British Army.
The French called them queues
de cochon or pigtails. These
were used on the Western
Front to support the extensive
barbed wire entanglements.

A section of Pechot 60cm
gauge track is shown in
photo 3. This portable track
was named after its inventor
Colonel Prosper Pechot, a
French army officer. At the rear
is a pile of sandbags. These
were filled with earth from

the trench works and used to
provide troops with protection
at both the front and rear of
trenches (the parapet and
parados) and were stacked
some two or three feet deep.

During the Great War, once
the War Department Light
Railways (WDLR) became fully
operational after their creation
late in 1916, there were some
700 miles of 60cm gauge
railway in place serving the
Western Front by the end of
1917 (1).

The narrow gauge track
was laid with 20Ib/yd rail and
speed was limited in general
to about 10mph, although on
well-maintained ‘main line’
track speeds could be up to
20mph. Unfortunately, military
historians, in the extensive
quantity of literature available,
have sadly neglected these
ubiquitous light railways and
the recent visit confirmed
that this is indeed the case
at the actual battlefield sites,
museums and memorials in
France and Belgium. Figure 1
shows the position of the three
British battlefields in relation
to the North Sea coastline of
Europe. By 1917 all of these
areas were supplied with 60cm
gauge feeder lines (2).

The four-wheeled A and B
Class wagons, the wheels,
axles etc. of which are likely to
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The battlefields.

Four-wheeled Class A wagons hauling supplies.

20hp simplex
tractors pulling
Class E wagons.

be those shown in photos 1 to
3, represent the tip of a mighty
iceberg as far as WDLR rolling
stock was concerned. See fig
2. Many other types of rolling
stock were eventually used - in
particular the longer Class E
and D bogie wagons with four-
wheeled bogies at each end

- each with its own set of brake
gear and a platform on which
the brakesman would stand
(fig 3). By the end of the war,
almost 15,000 various wagons
had been supplied for use at
the Western Front.

English makers produced
thousands of the following
standardised wagon types for
the War Department:

N : el
Piles of battlefield debris at Hooge Museum.

772

Class A and B —open box
wagons with four wheels;
Class D — open bogie trucks
— these were the most
common twin bogie wagons;
Class E — bogie well

wagons with stanchions or
wooden sides and used for
transporting ammunition,
rails, timber etc.;

Class H — bogie tank wagons
carrying 1,500 gallon drinking
water tanks;

miscellaneous bogie wagons
such as open and closed
trucks for transport of
wounded, steel tipping trucks
for ballast etc., breakdown
vans and work trains with
repair facilities etc.

By the end of the war over
800 miles of narrow-gauge
track had been laid, carrying
up to 200,000 tons of traffic
each week (2). This included
munitions, food for the troops,
horse feed, and materials for
building/maintaining trenches
and dugouts, among the
many other necessities for a
standing army occupying a
border of approximately 500
miles in length.

The iron harvest

From an engineer’s viewpoint
all was not lost on the

visit, due to this dearth of
information regarding the
WDLR, as there was plenty

of evidence to indicate the
enormous manufacturing
effort expended during those
four, long years between 1914
and 1918. An example is
shown in photo 4. This shows
a pile of shell casing and other
scrap steel outside of one of
the many museums in the area
- this one a private museum

at Hooge Crater on the Menin
Road.

Producing the shells alone
represented a huge task and
massive industrial effort
was required; foundries and
machine shops for producing
the metal components,

chemical factories for making
the required explosives

and filling factories where

the shells were filled and
assembled. Finally, they
needed transportation to the
front. LBSC was one model
engineer involved in this effort
and would have appreciated
the problems. In his series
entitled ‘Virginia' the 3% inch
gauge American locomotive,
published in 1957 (3), he wrote
— ‘When running the machine
shop in the latter part of the
Kaiser's war....

With a total estimated
usage of almost 1,500,000,000
shells (4) over the war years
it would have been necessary
to manufacture some 80,000
shells per day!

The following schematics
give some idea of what was
involved in shell manufacture
but it was an extremely
complex subject (4,5). Even a
seemingly simple component
such as a fuse could contain
in excess of 20 precisely
machined components — and
there were no CNC machines
in those days!

Shrapnel shells — These anti-
personnel shells contained a
payload of lead (or sometimes
steel) balls, approximately
half an inch in diameter. Only

Model Engineer 24 November 2017



a small explosive charge was
included, which was sufficient
to expel the balls from the
shell ‘in flight’ on arrival.
The gunpowder charge was
activated by a timed fuse,
which was preset before firing.
The percussion cap was a
small detonator for igniting the
propellant. The driving band
was a soft metal band that was
forced into the rifling of the
gun barrel on firing. The resin
matrix held the lead shot in
place and, on firing, produced
a smoke burst, which allowed
the gunners to adjust their
range. At the receiving end,
the effect was devastating
and like a giant shotgun
cartridge; peppering soft
targets with large lead bullets
which continued to travel
along the shell’s trajectory. The
impact zone was an ellipse,
approximately 300 metres long
by 25 metres wide.

Figure 4 gives a general
idea of the basic construction.
The central tube transmits
the flash from the timer
fuse to the explosive charge
behind the lead shot. After the
shrapnel had been expelled
from the shell, the casing,
fuse and central tube fell to
the ground intact and this
explains the large quantity of
these components on display

at various museums near the
front (6). The bursting charge
was normally gunpowder

and the propellant could be
gunpowder, smokeless powder
(nitrocellulose) or cordite.

High explosive (HE) shells
— There were many different
types of these, each designed
for a specific purpose, such
as bursting on the ground
(percussion fuse), exploding
in the air (time delay fuse)
and bursting after penetration
into the ground (percussion
fuse with delay). Figure 5 is a
simplified schematic of the HE
shell shown without its canister
and propellant. Explosives
included gunpowder (used
in older shells), picric acid
(Lyddite), TNT (trinitro toluene
or Trotyl) and 60/40 Amatol
which consisted of 60% TNT
with 40% ammonium nitrate.
The primer/detonator
was often Tetryl (2,4,6-
Trinitrophenylmethylnitramine)
or fulminating mercury
(Hg(CNO)2).

Gas shells — these are dealt
with in some detail later and
they are probably the most
complex group of all the
projectiles used at the front.
Figure 6 gives the general idea
of their construction.

Fuses — The complexity of
the various fuses increased

the amount of work involved in
shell construction, and there
were many different designs in
use. The subject is extremely
complicated and fig 7, of a
WW?1 British ‘grazing’ fuse,
merely gives some idea of

the intricacy involved, with no
attempt to identify individual
parts.

The production of shells
was a very small part of the
war effort — even without the
destruction of property and loss
of life involved, it was a tragic
waste of human endeavour.

Locally, battlefield debris is
known as the ‘iron harvest’ and
even now, after over 100 years
since the cease-fire, French and
Belgian farmers still uncover
unexploded munitions, which
are taken away for disposal
by controlled explosion - or
in the case of gas shells by
incineration of the contents.
The ‘harvest’ consists of
unexploded shells, bombs
dropped from planes and
balloons, trench mortar bombs,
grenades and bullets along
with slightly more inert objects
such as shrapnel, barbed wire,
screw pickets, old rifles, trench
materials and, occasionally,
human and animal remains.
Photograph 4 shows some of
this debris at Hooge Museum
in Flanders. The ‘wall’ of steel

HISTORY‘

on the right and the ‘pyramids’
in the centre are composed of
empty shrapnel shell casings.

Hugh amounts of ordinance,
from rifle bullets to 15 inch
naval shells, were used during
WWT1 in a relatively small area
each side of the 500 mile front.
The concentration, therefore,
of shells etc. expended on the
Western Front was extremely
high - a metric tonne of
munitions per square meter of
territory - and a high proportion
of this has not been recovered
and lethal relics are still
emerging.

®To be continued.
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I was looking through some
old technical books and came

Anthony across an engine exhibited at

Mou!'t the International Exhibition

ﬁgntlnues of 1862 (not to be confused
IS

with the Great Exhibition of
1851); I rather liked the look
of it, thinking it would make
an attractive model.

construction
series; an unusual
stationary steam engine.

Support bracket
(Part 24)
The end of the support tube
adjacent to the cylinder has
a support bracket (fig 16). It
would have been a casting
full size but for the model it
might as well be fabricated, as
it will be easier to make than
try and hold a small casting
for machining and, with the
variables of manufacturing
the column, the casting could
be wrong anyway.

As the drilling of the hole
in the column for the support
tube may not be exactly in the
required location, measure
from the outside of the tube
to the face of the slidebar
bracket then subtracting half

Continued from p.634
M.E. 4572, 27 October 2017

Forming the bushes on the valve rod rocker arms.

774

Ferrabee Pillar
Engine, 1862

the diameter of the tube
will give a dimension
that can be checked with
the drawing - mine was
0.8mm out.

Another variable is
the position of the tube
vertically. | would recommend
that a cardboard template of
the side view of the bracket
be made to the existing
dimensions then cut out
and tried in position.

| have specified brass
as the material to use
but mild steel could be
used instead. The nearest
material | had was
1 x % inch. This
was milled down
to 15mm and the
web was machined
giving a T section.

The eye was
formed by turning a
piece of bar down to
12mm diameter and
drilling it 9mm. After parting
off it was squeezed in the
bench vice to give an 8mm
inside width. A 2mm wide slot
was milled in the centre along
one flat face to take the end of
the web and a 4mm diameter
seating drilled for the screw
boss.

The web was now sawn and
filed top and bottom to give
the curved edges. A piece of
1.5mm thick material was
bent to a curve matching the
bottom web and filed to its
tapered shape.

The screw boss was made
from 4mm diameter rod drilled
tapping size for 8BA but it
was only tapped after silver
soldering.

The four pieces were
clamped together and silver
soldered. | had hoped to wire
it together but the shape

made this impossible so it
had to be clamped together;

it really is annoying if things
start to fall apart once you
have started heating the parts
up so make a good job of the
clamping.

After cleaning up the
bracket was offered up into
position and the bolt holes
marked and then drilled.

Valve rod rocker arms
(Part 25)

The valve rod rocker arms are
supplied laser cut in 6mm
material. The holes need to
be opened out to suit the
shaft and pin. The bosses
are formed by holding the
rocker in the machine vice
with each end located in a
central vee, see photo 34. A
5mm three flute cutter can
put in grooves each side and
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reduce the thickness of the
smaller boss to 5mm. With the
rocker now held in the bench
vice, ideally within vees in the
bench vice jaws, the corners
of the groove can be rounded
off by filing to form the round
bosses.

Clean up all round. One
rocker can then be Loctited to
its shaft and the other can be
fixed with a small cross pin,
preferably a taper pin.

Valve rod hangers
(Part 26)
The valve rod hangers are also
laser cut but there is only one
hanger in the set. However, it
is 6mm thick so can be sawn
down lengthwise to form the
two hangers required. For
filing to thickness the hangers
were pinned to a strip of wood
(perhaps they could be side
by side) and it did not take
long then to file them down to
1.5mm thickness.

Open out the holes as
required and clean up all round
with Swiss files.

Valve rod pivot block
(Part 27)

A small pivot block takes the
drive from the hangers to the
valve rod; it can be made from
5mm square mild steel bar.
Hold a length in the four-jaw
chuck and face off. Change to
the milling machine and cross
drill for the valve rod.

Transfer back to the lathe
and turn down to 2.3mm and
thread 8BA. Use a parting tool
to form the pin the other side
of the central block and part
off. Reverse in the chuck and
thread the pin 8BA.

Support tube
(Part 28)
A support tube is needed
for the rocker shaft passing
through the column. Use a
length of 12mm diameter mild
steel and face off each end
bringing to finished length.
A long hole is required right
through. Centre both ends
and drill through halfway from
one end, then reverse and drill
through from the other end,
hoping the holes will line up.
Use a pilot drill to start
with then open out and ream
5mm. Long series drills will
be needed and ideally freshly
and accurately ground. As
thin drills can wander, ideally
use one with the cutting
edges ground on the four
facet principle; if you do have
a problem open out the hole
6mm and use a thin bronze
bush each end.
Turn down the outside to
profile and the job is finished.

Rocker spindle

(Part 29)

The rocker spindle is simplicity
itself - just a straight length of
5mm diameter mild steel rod.

Main bearing caps

(Part 30)

Two bearing caps are required.
Start with a length of 10mm
square mild steel, square off
the ends in the lathe, bringing
to finished length, and mill
away at the sides to form the
central tongue.

Place in position in the
pedestal and mount both parts
together in the independent
four jaw chuck. Set to run
true with the joint line on the

Boring the hole in the bearing pedestal.

centreline. Drill through and
open out for the bearing then
finish to size with a boring tool.
You could if you have one bring
them both to the same size
with a reamer.

Setup in the machine vice
and drill for the stud holes and
oil cup hole. Reposition and
mill away on each side to form
the rebates either side of the
rounded ends and finish by
filing the ends round.

Pins to drop links

(Part 31)

As a change to milling a pin
can be turned in the lathe; it
goes through the drop links
that drive the valve rod. Turn
down from mild steel rod
threading the end 8BA.

Bearin
(Part 3
Machlne up a couple of blocks
of mild steel to finished overall
dimensions, mill the slot for
the tongue on the cap and
machine the hole as described
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for the cap, by putting the two
parts together in the chuck and
drilling and boring the hole, as
seen in photo 35.

Drill the two holes for the
studs; they can be spotted
through with the caps clamped
to the bodies, spotted with
a clearance drill then drilled
through and counterbored at
the top.

The studs are threaded at
the bottom to screw into the
tapped holes in the top of the
column. The counterbores
in the pedestals take the
thickened parts of the studs,
which act as screw heads.

Mill rebates either side at the
ends and file the ends round.
You will see on the pedestal
drawing that there is a sort
of curved foot both sides of
the pedestal. This cannot be
machined from the solid and |
ignored it on my model but, if
you wish to include it, proceed
as before and then drill
through from the top on the
centrelines of the studs and
open out to 6mm. Hold in the
machine vice of the mill and
with the side of a milling cutter
mill away to the centreline
of the hole, leaving the foot
at the bottom; the shape is
automatically formed by the
radii of the cutter.

Cut off two lengths of 6mm
diameter mild steel, facing
off the ends to the height of
the pedestal, and drill and
counterbore for the studs. The
two pieces can now be silver
soldered to the pedestal and
you have the shape required.

®To be continued.
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Ramon
Wilson adds
the flue and
water tubes
to his boiler.

Continued from p.627
M.E. 4572, 27 October 2017

Wide-A-Wake is a 2 inch scale model of a clinker built steam launch that plied the waters
of Lough Erne in Ireland at the turn of the 19th Century. The model, designed by H. Croker
and built in similar fashion to the full size, is powered by a Stuart Turner Double Ten
engine and was first featured in the February 1972 issue of Model Boats magazine.

The clamping fixture/drilling jig. Doubling th
divisions allowed the opposite scribed line to be used as the

other ‘disappeared’ beneath.
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ds - the first use of the steady made twenty
plus more years before!

Drilling the first hole - the system worked better
than anticipated.

s stated previously the
original design utilised
a 90 degree copper

bend to take the flue gases out
through the shell. This meant
that the back plate of the boiler
could not be stayed over a
considerable area. Discussing
this with Sandy, it was decided
to utilise one of his previous
designs as a basis and take
the flue right through the boiler
and out of the back plate to
compensate for this and solder
an uptake in to exit through the
existing hole in the shell. In use
the rear of the through tube
would be blanked off and could
also serve to contain a feed
water heater coil just inside.

The first job was to make the
90 degree joint and solder the
water tubes in.

The only copper tube
available in the diameter
required was 10swg and this
was considered too thick. Two
aluminium stub mandrels were
turned to fit the inner diameter
and its thickness reduced to
12swg on the lathe (photo 50).
At the same time the ends were
brought square and the flue
brought to length (photo 51).

The next job was to put the
holes for the water tubes in.
Twelve in number, these were
set in a spiral down the tube

7



Using a boring head to shape the
to prevent crushing.

The end of the uptake was reduced t fit and to allow
it to sit at the right depth.

Swaging the first end of the water tubes. The tube sits over a
steel mandrel that controls the depth of the swage.

778

through 180 degrees stopping
just short of the uptake. Due
to height limitations on the
mill the usual dividing means
could not be used so another
method was devised. To

start with, a small clamping
fixture ‘cum’ drilling jig was
made from a block of steel
and one face marked off with
twice the requisite number of
divisions (photo 52). This was
then clamped to the mill table
against a stop and the tube,
having previously had two lines
on opposite sides carefully
scribed down its length on the
centreline, inserted. A line was
aligned with one of the marks,
the fixture clamped tight and
the first hole drilled (photo 53).

Lateral movement between
positions was controlled by use
of slip gauges and a moveable
stop, which was reset after
each hole (photo 54). After
each hole was drilled the tube
was released and moved
forwards, the tube rotated to
align the scribed line to the
next mark and the exercise
repeated. The holes were not
drilled through the opposite
side as the burrs raised on the
lower hole would have affected
the transit through the fixture.
Twelve holes were done first
then and then the tube slid
back, rotated through 180
degrees to align the second line
and the opposite holes drilled
(photo 55).

The same fixture was used to
hold the flue while the hole for
the uptake was bored (photo
56) then, using an aluminium
insert to prevent crushing, the
uptake tube was set in the
mill to have its end machined
to match the inner curvature
of the flue (photo 57). The
outer diameter was reduced
slightly to allow it to sit firmly
in the flue ready for soldering
(photos 58 and 59) and this
was then done with a higher
melting point silver solder in
anticipation of soldering the
tubes in later.

It was obvious at this stage
that the water tubes would
need to be retained in some
way to prevent falling out while
the soldering took place. A
simple swage was filed/turned
to fit the tube but to expand it
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STEAM LAUNCH |

to a‘square’ section at the end
(photo 60). Though the image
gives the impression that the
tube is held in the vice jaws

it is in actual fact set over a
mandrel that acts as a stop for
the swage to give a uniform
expansion (photo 61).

The holes in the flue were
heavily chamfered inside
and out, the tubes inserted in
turn, set over the mandrel and
the other end swaged. This P b = i e e
created the restriction required  Second ends swaged and ready for soldering. Pressure testing to check for leaking solder joints -
but still allowed the tubes none this time.
to be slightly loose to allow
full penetration of the solder
(photo 62).

A leaky tube was not on the
cards for a second time so
plugs were made for the three
outlets utilising ‘O’-rings to
ensure a good seal and the
whole given a pressure test to
100psi to check for any leaks
(photos 63 and 64).

After a good clean up the
work passed muster with
the Boiler Inspector and it
was ready for the next stage
(photo 65).

®To be continued.

Next time - soldering up
and finishing off. Double checking in hot water.

LOOK OUT FOR THE DECEMBER ISSUE, 262,
OF MODEL ENGINEERS' WORKSHOP, FOR EVEN
MORE FASCINATING TALES FROM THE WORKSHOP:
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=

Using a shaper with Bill Morris. Darren Conway prints a spindle
nose protector.
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Ashley
Best's
illustrated
description
of an award
winning, scratch built
model in 1:16 scale.

Continued from p.514
M.E. 4570, 29 September 2017

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 significant tramcar.
This article explains the
significance and describes
the making of the model.

Bolton Corporation

Canopy bend jig.

780

Canopy bends

Although there were some
early exceptions, most British
tramcar designs settled on the
familiar curved ends, usually
more or less semi-circular.
Later developments strayed
from this with some cars
having multi-radius curves,
flattened ends or ultimately
streamlined ends. No. 46 had
the usual semi-circular ends.

Canopy bends.

Making these for either deck
required a robust wooden
profile which would remain
true and not twist out of
shape. This can be cut from
a solid piece by fretsaw but

I made mine by laminating
plywood strips and including
a metal insert which helps to
keep the desired rigidity. | first
made wooden formers of the
required profiles — the two

=
oy TRARWALE |

=

PART 7

No.46

decks are slightly different.
Photograph 81 shows the
set-up with 42 inch ply strips
laminated with a metal strip
using Araldite or similar epoxy
resin and then built out with
further strips of wood and
PVA glue. The formers are

of course smaller than the
finished curve which after
several laminations should

be the required size. | left the
set-up for over 24 hours before
removing the clamps. Photo
82 makes clear the finished
canopy bends and the metal
strip in the lamination is easily
seen. When finished, the
structure has to be attached
to the lower saloon bulkhead
and set up to be absolutely
horizontal. This needs to be
regarded as a two stage job
as a first fixing establishes the
position but the upper saloon
floor, with its camber, has to
curve down at each end with
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Wiring.

planking cut to fit and glued
down with special care and
cramped for long enough

for the adhesive to set and
harden. | made large wooden
blocks of the exact height to
place under the canopy and
be weighted down while the
glue set and this seemed to
do the trick. It was necessary
to paint the bulkhead before
this work because, although
just about possible after fixing
the canopy, it would be very
difficult. Only after fixing the
canopy was it possible to
trial-fit the stairs which were
given a fixing bolt through the
bottom flange and platform
base. Photograph 83 is a
trial assembly of one of the
platforms.

Ceiling
The lower saloon ceiling is a
decorative feature in all the
standard Preston designs
and, of course, Bolton 46 was
no exception. Photograph 84
shows the support brackets
and edge support strips on
which the ceiling was to

be fitted. The ceiling was
made from 42 inch ply and

www.model-engineer.co.uk

Alllit up.

was varnished, lined out and
equipped with lights, grab
rails and brackets so that it
could be fitted as a complete
unit (photo 85). Obviously,
attaching these details and
attempting painting after
fixing would be impossible.
The lower saloon ceiling has a
gap between it and the upper
saloon floor. This gap is of
enormous use as it conceals
the wiring for the lights and,
should LED lights be used, the
resistors. These features are
visible in the view of one end
of the lower saloon before the
upper saloon floor had been
positioned (photo 86).

Electrical items

I made an early decision to
build the model with working
lights. This, it has to be said,
increases the complexity of
construction by a huge amount
and adds hours to building
time, but the end result is
worth it. An illuminated model
tram on the layout really does
do wonders for nostalgia
(photo 87). Figure 11 is a
wiring diagram. The electrical
requirements are firstly switch

SCRATCH BUILT TRAMCAR |

Switch gear.
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gear to control motors and
lights so that they can be
operated separately (photo
88). No. 46 has the motors and
lighting switch gear placed in
the tool box on the platform at
one end of the car (photo 89).
The switches are operated by a
purpose made hook/pusher.

Headlights

Although making a tramcar

in 1:16 scale is mostly
straightforward, there are three
things that present more than
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Head light.

The dash.

Prile

NOT ALL DESIGNS

USED FIXING LUGS : (
|
|

SKETCH

o

as working examples is much
more satisfactory (fig 12). The
main body is a lathe turning
job, but the lens cover, being
rather a delicate part, is where

F MAIN FULL S1ZE DIMENSIONS
ICAL HEADU&TTAKEN OM
RVED MANCHESTER TRAM N°765

THERE WERE MANY DIFFERENT
DESIGNS BUT BASICALLY

SIMILAR the difficulties start as it is
almost impossible to produce
an accurate profile without

\_ the aid of a mandrel. The

initial turning of the body and
| cover is shown in fig 13. It will
o be seen that the lens cover
is parted off after which the
body flange is turned to fit.
So far so good, but the cover
is really too narrow to be set
up in the lathe for finishing. |
made an expanding mandrel
to overcome this problem and
this is shown in fig 14 and
mounted in the lathe with the
headlight rim in position in
photo 91. A mandrel needs
to be purpose-made for any

¥ REF
" BULR ACCESS

MODEL HEADLIGH]’E
USE HINGE PINS %, (O-Bwm)
[4BA CLOSRE BOLT AND
THIN CLEAR PLASTIC GLAZING

particular headlight as there

A L ® [< i
...__..[ 1
___IJ _,_J T PART
. e
CHUCK AD BORE TURN COVER. PART OFF
FLANGE COVER
-
! D E
TURN FLANGE TEST FIT cCoVER PART OFF
ON MAIN BODY
%‘ THERE HAS TO AT THIS STAGE THE
BE SUFFICIENT LENS COVER SHOULD
| CLEARANCE AT BE FITTED TO THE
THIS POINT FOR EXPANDING MANDREL
%ﬁi THE LENS GLASS  TO BE FIN\SHED

NO DIMENSIONS ARE SHOWN. HEADLIGHTS VARY IN SIZE

B e e ey
2 | OPRIATE. T 1S Fi 13

ESSENTIAL TO CHECK THE PROTOTYPE

were many different although
basically similar designs

and sizes. Having made the
basic body and cover, the
hinges and closure fittings
need to be added. Once again
this requires silver solder;
lead solder simply lacks the
strength. Headlights are of

ordinary challenges. These are,
in ascending order, the trolley
mechanism, the spiral stairs
and the headlights (photo

90). The last | consider to be
the most difficult by some
margin. If made largely for
appearance, the difficulties
can be avoided. Making them

EXPANDING MANDREL

WASHER.  EXPANSION
SLITS

IN USE THE HEADLIGHT FRONT COVER \S PLACED
OVER THE FLANGE AND THE DRAW BOLT 1S THEN
USED TO PULL THE (OMNE INTO THE MANDREL WHICH
THEM EXPANDS. THE SLITS MUST RECLEAROF THE
CHUCK JAWS OR THEY WILL NOT PERFORM .
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Tail light.

course attached at each end
of the tram and so are best
made in pairs. The lens covers
are set up on the hearth

and the hinge and closure
brackets soldered in place (fig
15). These require finishing
and cleaning up by hand,
using needle files. The main
bodies have to be soldered
individually. This is more
difficult than for the covers
and again they have to be
cleaned up by hand. There is
a Y2 inch hinge pin on each
lamp and drilling for this pin is
a delicate operation. Closing
the lamp cover uses a 14BA
nut and bolt with the outside
diameter of the nut reduced
to scale. Locating the bolt in
its fixing point may be done
by tapping, but is more easily
accomplished with soft solder.
The finished lamps are soft
soldered on to each dash.
Reflectors are aluminium
formed on a doming block
and complete with bulb, glued
behind the dash with Araldite.
The dash with lamp body in
place but without the polished
brass cover is shown in photo
92. The wires for the lamp
pass down through a small
hole in the platform floor.
Rear lights are positioned
above the bulkhead step-side
window. | used ared 12V LED
in a brass turning (photo 93).
The lower saloon lights are
white LED bulbs fitted into
turned brass lamp-holders
with moulded clear shades
(photo 94). Because the lamp-
holders are brass, the LED
bulbs needed one lead to be
insulated. The clear plastic
shades were made by pressing
a former into the plastic sheet
which was heated gently
under the electric oven grill.

www.model-engineer.co.uk

White LED bulbs require a
3900hm resistor. A touch of
button polish or shellac dulls
the excessively white light
producing a more realistic
colour.

The Dash

This conspicuous part was
made from annealed brass cut
to size after marking out from
a card pattern. A hole for the
headlamp was cut and filed
precisely to size. Half round
wire beading and brackets

for the harness rail were soft
soldered into place as was

the headlight body. From
photographs, the number and
position of rivets was worked
out and these were created
with my home made false-rivet
tool (photo 95). Some of the
false rivets at the bottom of
the dash were drilled out to
leave holes as fixing points for
actual "4 inch rivets to aid in
fixing the dash to the platform.
The completed dash was
painted and lined before fitting.
Foot-steps and used ticket
boxes are uncomplicated
items. The ticket boxes were
painted and lettered and then
glued in place on the already
painted bulkhead near-side.
There is also a cranked hand

False-rivet jig.

Saloon lights. 7

SCRATCH BUILT TRAMCAR |

5

ET%§§5 F HEADLIGHT CONSTRUCTION

G S ONLY — NMOT 1O GCALE

DRILLING FORTHE HINGE PIN
NEETSGREAT CARE.

— ALL JOINTS SILVER SOLDERED,
S e

{d_

rail in the same area and this
was made and adjusted before
the final fixing (photo 96).
Foot-steps were left off the

car until near the end of the
construction as they damage
easily.

Hand rails.

®To be continued.
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Bruno Cianci
reports
onan
impressive
new
acquisition at the Rahmi
M. Kog museum in
Istanbul.

Photos courtesy of
Bruno Cianci/RMK Museum.

The Turkish tycoon Rahmi M. Kog poses next to Big Boy
during an inspection at the Tasdelen workshop.

Several parts of Big Boy, manufactured by Mr. lan Rough of

These extremely powerful
locomotives are said to be
the longest in the world.
They went into production in
1941 and were built by Alco
(The American Locomotive
Company) for the Union
Pacific Railroad for use

on the mountainous area
between Utah and Green
River Wyoming for pulling
loads of 3,200 tons without
assistance.

Museum (photo 1), with

more than 13,500 exhibits
on display, all related to the
history of transportation and
industry, has completed the
restoration and the extension
of the wing dedicated to
the railway transport. This

Istanbul’s Rahmi M. Kog

—

Windsor, await their turn before being re-assembled.
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The original coal tender of

/s Scale Big Boy
Locomotive in Istanbul

A view of the area fully devoted to the collection of Raoul Cabib of 19 models, 12
drawings and nine paintings at the Rahmi M. Kog Museum of Istanbul.

operation was dictated by
the need of housing the
recently acquired Raoul
Cabib collection of models
and another impressive piece
that was purchased by Mr.

=

:

2 B

Union Pacific Big Boy #4014 (photo: Wikipedia).

the Big Boy locomotives were 14.4 metres
long and weighed some 155 tonnes (342,200 Ibs) when loaded.

Kog himself in the UK earlier
this year (photo 2): a s scale
model of the locomotive
number X4003 and its tender,
known in the United States
as Big Boy. It was during
construction of the first of
the engines that an unknown
employee chalked ‘Big Boy' on
the smokebox. The name stuck
and from then on they were
known as ‘Big Boys'.

The model on show in the
museum today was built by
a model railway enthusiast
who had a passion for large
locomotives. It is quite a rare
model in this scale; only one
other example was known of
in the UK and this has since
moved to New Zealand. It is
thought a few built to this
scale exist in the USA but the
size and weight of the model
limit the number of builders
capable of handling them.

The model (photo 3) is built
to sth scale from original
blueprints and took several
years to complete.

It was built as a working
model rather than a fine scale
exhibition model. It ran for
many years on a model railway
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that runs in the grounds of the
famous Ascot Race course
and it also ran as a guest
locomotive on other tracks

in the UK. The model, like the
full size locomotive, is very
powerful and often pulled
sixteen wagons with six to
eight passengers on each
wagon - up to 128 people with
no trouble.

When acquired the engine
had been running on a regular
basis for some years and
was due for a major overhaul.
This work has been carried
out by the skilled engineers
in the museum'’s extensive
workshops (photo 4) to give
us the fine model on display
today.

Built as twenty-five
specimens between 1941
and 1944, these articulated
steam locomotives of class
4000 (4-8-8-4) (photo 5) were
manufactured by the American
Locomotive Company (ALCO)
of Schenectady, New York, on
behalf of the Union Pacific
Railroad, which needed a
powerful traction machine
(when the American industrial
production was geared to a
war situation) to tow freight
trains of more than 3,600
tons along the harsh railways
of Wyoming and the Mount
Wasatch slopes in Utah. The
maximum speed reached by
such locomotives was 80mph
(129 km/h).

The Big Boy, one of the most
powerful steam machines
ever built, with a power
output of 4,700kW (6,400hp),
was powered by coal and
operated effectively even
when burning Wyoming's
low quality combustible. One

of the locomotives, number
4005, was experimentally
modified to burn naphtha, but
the conversion turned out to
be ineffective and was thus
abandoned. The increase

in the price of coal and the
progressive adoption of diesel
locomotives, road vehicles and
aeroplanes in the post-war
period drove to the withdrawal
of the 4000 class locomotives
within a few years. In 1962 the
last of them extinguished their
boilers for good.

Of the twenty-five original
locomotives built by ALCO,
only eight have survived and
are all to be found in the United
States of America. The X4003
locomotive, built in 1941, no
longer exists. The steam scale
model (photos 6 and 7) was
manufactured by lan Rough
of Windsor, measures 5.05
metres overall (of which 3.25
metres is the locomotive, the
remaining 1.80 metres being
the tender), weighs over 1.4
tonnes and is in working
condition. The restoration
involved a general cleaning
and the replacement of some
internal mechanical parts
to ensure its efficiency and
comply with an unwritten rule
according to which each single
item exhibited at the Rahmi M.
Kog¢ Museum must be in mint
condition.

As of November 21st,

2017, Big Boy will be officially
displayed in a custom-made
wood-and-glass case that
will be positioned next to

the Raoul Cabib collection.
Along with nineteen models,
this collection features
twelve drawings and nine oil
paintings. One is a portrait of

'

-

A PLACE TO VISIT |

A frontal view of the 1:8 scale model of the Union Pacific Big Boy X4003 in the
Tasdelen workshops where all the items of the Rahmi M. Kog Museum are restored.

the late Mr. Cabib (photo 8),
an antique dealer from Genoa
(Italy), holding a 1935 green
Mallard locomotive in his
hands. The engines this Italian
gentleman had purchased
were all awarded gold medals
in competitions held between
the late 1960's and the 1980's
and were mostly manufactured
by British model makers.
Among these scale jewels are
the aforementioned Mallard, a
Class A3 locomotive St Simon,
a Southern Atlantic Railroad
4-6-4 locomotive made by
Louis Raper, a Caledonian
Railways 2-4-0 locomotive,

a 2-6-2 tank engine made

by Roy Amsbury, a Clayton
Undertype steam wagon and
a 2-6-2 narrow gauge steam
locomotive made by Barry
Venables and many more
made by Norman Lewis, Harry
Powell, Basil Palmer, William
Deane, John Adams and Brian
Wollston.

The Rahmi M. Ko¢ Museum
collection includes several
dozen other train models,
layouts, railway memorabilia

The 1:8 scale model measures 5,05 metres overall in length, 3.25 metres of which is the locomotive, 1.80 metres the tender.
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and a selection of full scale
locomotives, wagons and
carriages. The most relevant
pieces are an original Fiat
Littorina (one of the two

still existing), a Prussian
coach that allegedly brought
Kaiser Wilhelm Il to Istanbul
on the occasion of his last
(out of three) journeys to the
Ottoman capital city and a
Victorian coach donated by
the British government to
sultan Abdulaziz in the 1860's.
Moreover, for those who would
not mind a short ride, a narrow
gauge diesel-powered train is
operated on weekends along
the shores of the Golden Horn,
Istanbul’s natural harbour,
where the museum is located
in the district of Haskdy.  ME

For more information:
www.rmk-museum.org.tr

A portrait of the late Raoul Cabib, an
antique dealer and passionate collector
of train models based in Genoa; in his
hands is a green scale model of the
famous Mallard, holder of the world
speed record for steam of 126 miles per
hour in 1938 (model built by Louis Raper
in 1969).
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Water Storage at the Lynton
and Barnstaple Railway

‘Water, water everywhere, nor any drop to drink’ - for the locomotives, that is.

Steve Orchard
reports on
improvements
to the 7%

inch gauge railway water
storage at the Lynton and
Barnstaple Railway.
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amuel Taylor Coleridge,
the author of the Rime
of the Ancient Mariner,

quoted above, loved North
Somerset and Devon, as do
our family. My adopted ‘full-
sized’ railway is the 600mm
Lynton and Barnstaple railway
on Exmoor. | first came across
a reference to this when on
my first holiday after getting a
motorbike in the late 1960's.
I had bought a tent, sleeping
bag and a Camping Gaz cooker
and | was off on my first
holiday on my own.

| rode down through Bristol
and carried on down the A38
until | got to Bridgewater and
then turned right to pass
by the Quantocks and on to
Exmoor. From sea level at
Lynmouth the road climbs up
to Blackmoor Gate at 1000
feet. Imagine my surprise,
therefore, that facing me
across the crossroad was a
hotel called the O/d Station
Master’s House Hotel. What on
earth could this mean? Surely
there couldn’t possibly have
been a railway so high up in
such a remote area. There was
absolutely no evidence of it at
that time.

Over the next forty years
as | visited it with the family
I gradually acquired more
information about the railway
and when we saw that real
progress was being achieved
in its regeneration | became
keen to be involved, albeit in
some small part. A bonus was
the fact that they have a 7%
inch railway which was used
during the Spring (May) and
Autumn (September) Galas.

It was in 2011 that | started
volunteering for the three
day working weekends in
November, January and March,
when there are no scheduled
services, so track as well as
landscape maintenance could
be undertaken. I also took
my 7% inch battery electric
locomotive Tyndale down with
two wagons to each of the
Gala weekends (photo 1).

Although I was not running a
steam engine it soon became
apparent that refilling the
steam locomotives with water

The author’s 7% inch battery electric locomotive Tyndale.

was a problem. The water
supply is from a well and
pumped by a borehole pump
into a storage tank in the
engine shed, which is only just
above the level of the 7% inch
track. The water supply for the
miniature railway was down
the line from the steaming

bay and platform so when a
locomotive goes to refill with
water it is blocking the running
track as well as taking a long
time to refill (photo 2).

A crisis point was reached
during the 2014 Autumn Gala
where we had record crowds
with lots of children, most
of whom wanted more than
one ride on the railway (once
you have paid for your ticket,
repeat journeys are free). At
one stage we had to turn away
disappointed parents and
children since there was no
prospect of running a train for
at least half an hour.

Two or three of us decided
there and then that this state
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REMOVABLE FILLER CAP
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of affairs could not continue
and we started to plan how
to resolve the problem. Our
analysis concentrated on:

* A new location for the water
supply away from the running
track.

* Substantial storage capacity
to enable gravity fed water to
refill several locomotives in
quick succession.

« Continuous make up from
the water supply from the
borehole pump with a ball-
valve shut off to allow us to
leave it refilling overnight
without the fear of wasting
water.

Cost and aesthetics were
also important as this area
is within the Exmoor Area Of
Natural Beauty.

Initially we considered
options such as multiple water
butts but searches on the
internet highlighted plastic
containers of approximately
1m? in ‘wire cages’. The internet
showed that these could be
obtained for about £40.
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However, while visiting our
local recycling depot in mid
Gloucestershire one day |
noticed a number of these
containers in an adjacent
industrial unit. | went straight
round and saw one of the
employees and asked did the
containers come in empty and
go out full? No, he explained,
they come in full and go out
empty, having brought in
alcohol for a fruit based liqueur
they produce. They had a
couple of slightly damaged,
but still functioning, ones and
they were happy for me to take
these away at no cost. | came
back with my tools and the
Managing Director helped me
get a container minus its base
into my small van (photo 3).

After the third journey | now
had two containers, together
with their bases, safe at home.

Once | had them home |
could study them more closely.
Each tank had a sturdy 38mm
lever action valve on the outlet
and a large filling cap on the
top. This, however, was only
150mm diameter so there was

no way in which man-hole
access could be obtained

for fixing a ball valve in each
container. | was reluctant,
however, to introduce

more penetrations with the
complications of waterproofing
them. | therefore concluded
the easiest option would be
to use an entirely separate
make up tank with ball-valve
at high level and ‘backfeed’
the containers using a 50mm

[

manifold connected to both
the outlet valves. The water
level to be maintained in the
containers would be controlled
from the makeup tank and |
would make air vents in each
filling cap to avoid any chance
of developing a negative air
pressure during periods of very
high water draw-off (fig 1).

We were offered a suitable
position adjacent to one run-
around loop but which would

That's a close fit!
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require some excavation work
to provide a level site. One
concern was the visual impact
of the tanks so, since there
were a number of redundant
timber sleepers available,

it was decided to create a
compound using them to

be more in keeping with the
atmosphere of the railway.

I was due to deliver the first
tank on my trip in November
2014 during the first working
weekend of the winter but
unfortunately | slipped on a
neighbours steep drive and
suffered a compound fracture
of my right elbow! That meant |
was effectively hors de combat
for two months. A colleague
and | therefore took the first
one down for the end of
January working weekend with
the tank filling all the internal
space of the van and the black
plastic base tied to the roof
rack. In the meantime, a good
start had been made by laying
the underground water supply
pipe from the crew room and
on the groundwork (photo 4).

Alistair Hall, who organises
the 7% inch track couldn’t
make it after all - his day job
as a Civil Engineer for Network
Rail interfered - but he assured
me he would be able to make it
for early in February. | therefore
loaded up the second tank and
headed down the M5 for the
railway on the next Thursday,
their usual weekly workday.

By this time Alistair and Nigel
were hard at work organising
600mm square concrete slabs
to make a smooth base for all
the tanks. The separate header
tank was securely mounted at
the right height on sleepers cut
to length (photo 5).

While Alistair and Nigel
were finishing off the base, |
disappeared into the workshop
to fabricate the ABS plastic
manifold connecting all
3 tanks. I couldn't find an
adaptor from the tank outlet
to the ABS manifold so | came
up with the idea of drilling the
centre of the threaded cover
of the tank outlet with a 25mm
tank cutter. This allowed a
22mm plastic tank connector
to be glued in place. | did the
same in each blank end of the
pipework manifold. Then, by
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Removing a section of sleeper allows access for isolating a tank.

fitting a copper pipe adaptor to
each of these tank connectors
I could fit a short length of
22mm copper tube with olives
which would enable each
screwed fitting to be tightened
without undoing the opposite
end (photo 6).

During the spring, Alistair
and Nigel continued
assembling the sleeper walls
and making the final water
connections (photo 7). A ‘cut-
out’ was provided in front
of each tank so a section of
sleeper could be slid out to get
access in order to isolate each
tank (photo 8). Draining down
in winter would be by opening
the accessible stopcocks
on each of the supply
connections. Photograph 9
shows the completed access
and water filling arrangement.

During the final working
weekend at the end of March |
was able to turn on the water
supply and to check that
everything was in place for
the opening of the season at

The new watering facility in action.

The busir-ress-end.

Easter (photo 10). The system
has now been up and running
ever since and has coped very
well so far!

ME
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Debbie - the Jan Ridders two-stroke engine.

Debbie - Jan Ridders’

Robert Knox
tells the
story of his
version of
Jan Ridders’
simple two stroke engine.

www.model-engineer.co.uk

T

Te view from the back end, showing the

-

trahsparent fuel tank end and spark plug.

Two Stroke Engine

ack in the winter of last
year | just happened to
be leafing through some

old copies of Model Engineer
and came across the articles
that Jan Ridders had written
about a small two stroke
petrol engine (named Debbie).
I thought that this would be

a nice simple quick-to-build
project as a change from
steam engines and this is an
account of what took place
along the way. Photograph 1
is the finished engine from the
fuel tank side - the keen-eyed
reader will notice that the tank
is a little larger than usual. |
just used a piece of brass tube
that | already had, near to the
specified size, and adjusted
other parts to suit.
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Photograph 2 shows the
modified cylinder head, the
reasons for which I will go into
later on.

Now we go into the insides
of the engine and photo 3
shows the setup in my milling
machine to cut the 3mm
radius around the crown of
the original piston, which was
made to the drawings to fit in
the bore of the cylinder. I had
previously made the cylinder
from a piece of grey cast iron.
The turning of the inside and
outside diameters was all done
without removing the bar from
the four-jaw chuck, just to keep
everything concentric.

The cylinder bore was honed
using one of those little spring-
loaded gizmos with three
stones on them that | bought
from my local autofactor
and all looked ok. | made the
original cylinder head and the
bottom cover from some bits
of aluminium flat and threaded
the cylinder head 10mm to suit
a commercial sparkplug.

| checked the fit of the piston
in the cylinder and it was a
bit tight at the bottom half
of the bore so | mounted the
piston on its rod in the lathe
and using some metal polish |
lapped the piston and cylinder
together to ease the tightness.

| had already made the
crankshaft, cylinder pedestal,
bearing pillars, connecting rod
etc. so | put the cylinder and
everything else together to
check that the engine turned
over all right. All seemed good
so | fitted the fuel tank, non-
return valve and expansion
chamber.

Things were looking good. |
had fitted a belt pulley on the
end of the crankshaft and |
had made another to fit in the
chuck of my electric drill so |
made up a suitable belt from a
rubber ‘O"-ring with the aim of
using this to start the engine.

On the first try, without the
sparkplug, the engine needed
a lot of tension on the belt to
get it to turn over. The Teflon
seal where the piston rod went
through the bottom cover was
a snug fit, too snug in fact.
When | made the Teflon seal
I didn’t have an 8mm reamer
to hand so | used a new end
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the baseplate.

mill to finish the hole to size.
The seal fitted the stainless
steel rod that | used for the
piston rod perfectly but when
| pushed the seal into place
on the cover it contracted
slightly. The bottom cover
and the seal assembly can be
seen in photo 4, where | am
checking the fit.

What | did to ease the tight
seal was to take off the pulley,
put the end of the crankshaft
in the chuck of my cordless
drill, apply some thin oil to
the piston rod and into the
cylinder, then turn the engine
at about 40rpm for a little
while, then checking to see
if things had eased up. This
had to be done a number of
times, always ensuring that
the piston rod and the cylinder
were well lubricated.

So, eventually, when all was
freed up | put in the sparkplug,
which was connected to the
Minimag (www.minimagneto.
co.uk) electronic ignition
system installed under the
baseplate (photo 5). The
system used a Hall effect
sensor which was triggered
by a rare earth magnet set
in the rim of the brass disc,

The electronic ignition system installed neatly under

which can be seen in photo
6. Photograph 7 shows the
location of the bracket for the
sensor and the main ignition
on/off switch. The ignition
timing was set to TDC as
recommended in the articles.
So - it was back to the pulley
on the crankshaft, the rubber
‘0"-ring drivebelt and the pulley
on my electric drill. I had
some 40:1 petrol/two-stroke
oil mixture that | used in my

J'r s .
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This view shows the location of the sensor bracket and the main on/off switch.

Cylinder bottom cover and piston rod seal. 7

Aview of the Hall effect sensor and its actuating magnet.

hedge cutter so | put some
into the fuel tank. | switched
on the ignition, set the air valve
and spun the engine over - the
drive belt snapped and the
engine didn't start. | re-glued
the joint and we did all again.
This time the belt was okay but
the engine still wouldn't start.
When | was driving the engine
with the drill it seemed to be
firing and as | adjusted the air
valve it seemed to be picking

R —
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up but it wouldn't continue on
its own when | took the belt off.

I tried all sorts of settings
on the air valve, | moved the
ignition timing, | added some
pure petrol to the fuel tank to
make the fuel more volatile but
still couldn’t get it to run.

I hadn't checked the ball
valve but when | did there
seemed to be a tiny leak in the
ball seating. | obtained some
new balls and, using a suitable
piece of brass, | used one of
them to reform the seating by
giving it a careful tap with the
hammer. | checked the seating
under a magnifying glass and
it looked good. Using another
new ball | tested it and there
were no leaks. However, when |
put all back together the engine
still wouldn't run on its own.

After saying some bad
words (tut! - Ed.) | checked
for cylinder compression and
found that it wasn't great. |
had made everything to the
drawings in the articles but
it wouldn't run. | took off the
exhaust pipe and checked
that the piston stroke was
right but it seemed ok. | was
still worried about the lack of
compression so | took off the
cylinder head and took out the
piston. | checked the fit of the
piston at the top end of the
cylinder and found it to be over
the recommended clearance
but perfect at the lower end
of the cylinder so the cylinder
bore was not parallel.

I looked up an internal
combustion engine builders’
site on the internet where the
person had built an engine
the same as mine and he had
also had problems getting it
to run. He had made a number
of pistons to try to get it to
run but with limited success,
although the bore of his
cylinder was parallel as he had
finished it with a reamer.

I made a parallel steel lap
to the maximum diameter of
the cylinder bore and using
very fine grinding paste lapped
the cylinder out to perfectly
round and parallel throughout
its length. | looked on the site
again at a photograph of an
alternative piston designed
by Aussie Jim. No dimensions
were available though so |
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The new piston.

5 it

worked some out by scaling
from the photograph that |
had. Photographs 8 and 9
show the new piston and
photo 10 shows how I lined up
the cutouts in the piston crown
with the ports using the shank
of a drill in the intake port.

I rebuilt the engine and tried
it but it still wasn't going all
that well so I had another look
at the compression problem.
| wasn't altogether happy
with the position of the spark
plug, as it was shorter than
the home-made one that Jan
Ridders used, so | decided to
redesign the cylinder head to
get around these issues.

I made a new thicker cylinder
head with the spark plug
sitting deeper down into the
combustion chamber, reduced

Three pins engage the engiﬁe pulley fo"r éfarting.

IC ENGINES |

End-on view of the new piston, showing the inlet and exhaust cutouts.

the depth of the chamber by
just under Tmm to increase
compression and put extra
cooling fins on the outside to
help dissipate the extra heat
from the higher compression.

| set the piston to clear
the exhaust port at TDC and
checked the clearance so
that the flat top of the piston
cleared the location ring of the
cylinder head by 0.5mm.

| rebuilt the engine again,
checked the compression and
it seemed better. Photograph
11 shows the engine in its final
form with the finned cylinder
head. | had lost patience
with trying to start it with the
rubber belt and two pulleys
so | modified them. The pulley
on the engine had three holes
drilled in it and the pulley for

Starting the engine.

the drill had three pins fitted

to match the holes on the
engine pulley - photo 12 shows
the drill pulley, and photo 13
shows the device in action.

After all the hours spent
solving problems, some of my
own making, | am happy to say
that at the second attempt she
started and kept going and
she sounds good, just like a
small stationary engine. The
two-stroke mix that | used isn't
ideal fuel for her and she does
spit and she fourstrokes a bit
but she keeps going which
makes me very happy.

Just for the fun of it | did a
video of her running outside
and put it on YouTube under
the title ‘Modified Jan Ridders
two stroke engine’ if you would
like to see it. ME
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Matt
Chapman
reviews the
Axminster
Model
Engineer Series C1 Micro

Lathe and SX1 Micro Mill.

Turning on the C1 is vibration and chatter-free.

792

Tool Review

Introduction

The C1 Micro Lathe (photo 1)
and SX1 Micro Mill (photo 2)
are from the Axminster higher
specification and extremely
professional looking ‘Model
Engineer Series’ of machine
tools. The SX1 Micro Mill is the
smallest in the series and the
C1 Lathe the second smallest.
The size and specification of
the two machines is such that
they complement each other
perfectly and should deliver

a highly capable package to
the smaller model engineer's
workshop. This article provides

a review of my experience of
both machines from initial
setting up straight ‘out of the
box’ through to actual use over
a number of weeks.

C1 Micro Lathe

It has to be said that though
very small, at a distance
between centres of 250mm
and a centre height of 70mm,
the C1 has a lot of extremely
useful features for a machine
of this size. Perhaps most
noteworthy is a powered lead
screw giving automatic feed to
the saddle and, for a modest

The clear and simple controls on the C1.

The CT Micro Lathe.

additional cost, a set of
change gears adds the ability
to screw cut a selection of
metric threads.

Unboxing and Setup
The C1 is supplied firmly
bolted within a sturdy wooden
shipping crate and, once
removed, weighing just 22 kg,
is easily carried/manoeuvered
around the workshop. Once
unboxed the lathe has to be
cleaned of the heavy corrosion
preventative grease which
should be replaced with good
quality machine oil. Even
with the handy oil applicator
bottle supplied within the
standard accessories | did find
accessing the lead screw for
oiling slightly tricky due to it
being shrouded within the lathe
bed with no easy access oiling
point. Only a few items are
required to fully assemble the
C1 — predominantly the hand
wheel handles and safety guard
- these take minutes to fit.
Even though small, the
lathe (and SX1 mill for that
matter) must still be securely
mounted to a rigid bed; three
M6 clearance holes are
provided for this purpose.
Following mounting, the lathe
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was inspected for accuracy
and adjustment; | was quite
interested in the results of
these tests as the ‘out of box’
accuracy of machines of far
eastern manufacture in general
is sometimes criticized. The C1
spindle had barely measurable
run-out, the tapered roller
bearings proving effective here.
The spindle clocked 100% true
to the bed and the tailstock was
in perfect alignment over the
approximately 200mm tested -
all'in all a very impressive start.

The C1 In Use
The lathe on the whole is
extremely smooth and quiet
running; there is no discernible
vibration or chatter when
turning (photo 3). The controls
of the lathe are clear and easy
to use (photo 4) with the speed
being electrically variable
between 100 and 2000 rpm
though there is no built-in
indication of what the actual
spindle speed is, as found
on larger Axminster lathes.
| have a cheap hand-held
laser tachometer, which is a
perfect remedy to this issue.
The 150W motor performed
faultlessly and has a surprising
amount of torque though it
would have been nice if the
lathe had a slightly higher top
speed which, at 2000 rpm, is
perhaps slightly lower than
ideal for a lathe of this size.
Although only a feature
in the longitudinal axis, the
automatic feed is a real asset
and easy to engage/disengage.
The lathe does not come with
a compound slide, tools being
mounted in tool post fitted
directly to the top slide. A
compound slide is available to
purchase as an optional extra.
The scales of both axes are
clear and easy to read though |
did find the graduations on the
cross-slide frustrating to use.
After a little experimentation
| realized that each division,
engraved as being 0.02mm,
represents 0.02mm of physical
cross slide movement and is
not compensated for turning
i.e. showing material removed
off the workpiece diameter.
Another slight frustration is
that the larger divisions on
the scale are a simple sum of
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the small divisions and not a
measure of material removed

in millimetres. Though these
issues are relatively minor it is
frustrating and slowing when
trying to calculate depth of

cut and the lack of diameter
compensation could potentially
lead to cutting double the
amount of material required
—in all likelihood on a critical
cut! Replacing the scales is
something | would consider
exploring and being lucky
enough to own a Taylor Hobson
engraving machine have
manufactured similar scales in
the past.

Backlash on the cross
slide was found to be 0.Tmm
and the lead screw to be
approximately 0.25mm. There
is no means of adjusting out
the backlash.

The slideways are ground as
opposed to scraped, but were
smooth in operation and have
effective gib strip adjustment.

The C1 spindle is bored to a
2MT taper and has a 10.5mm
through hole for extended work
pieces. The tailstock is bored
to a TMT taper. The tailstock
is a substantial construction
performing faultlessly in all
operations. There are a couple
of ergonomic issues | found
with the tailstock. Firstly,
the means of locking the
assembly to the bed of the
lathe is via two M5 cap head
screws (photo 5) which of
course becomes frustrating
quite quickly. I think my first
modification to the machine
would be to replace these
screws for locking levers of

The tailstock is locked to the bed using two M5 screws.

‘Bristol’ pattern or similar. A
second minor issue | found
with the tailstock is a slightly
limited 20mm of barrel travel
that is slightly annoying
when drilling deeper holes

— of course the replacement
locking levers would help
speed up the process of
shuffling the tailstock forward
for deep hole drilling.

The C1 is supplied with a
good range of accessories
with many more available for
an extra cost. The supplied
3-jaw chuck with reversible
jaws is not the smoothest
in operation but was found
perfectly adequate in use.

Overall the C1 is a really
capable little lathe and,

a few minor ergonomic
issues aside, a real pleasure
to use. The lathe is really
smooth in operation, quiet
and surprisingly rigid — even
coping well with intermittent
cuts. Being as small as it is it
is easily portable and perfect
for the smaller workshop
where it can easily be stored
out the way when not in use.

WORKSHOP |

The SX1 mill emerges from its packaging.

SX1 Micro Mill

The SX1 is advertised as a
mill/drill and has the capability
of tilting the column 45
degrees either side of the
vertical. Its working envelope
is 255mm from the nose of the
spindle to the table (Z-axis),
180mm of longitudinal table
(X-axis) movement and 90mm
lateral (Y-axis).

Unboxing and Setup

Being somewhat heavier than
the C1 lathe at 32kg the SX1
requires a little more effort
and care when unboxing. My
technique in the end was to
remove the top and one side
panel from the crate and slide
the mill onto the workbench
(photo 6).

The first step once again is
the removal of the corrosion
preventative grease; it was
a slight shame that this had
soaked into and damaged
the control decals somewhat
(photo 7). | am a fan of the
Axminster Model Engineer
Series colour scheme but on
the SX1 under review there

The control decal was slightly damaged by the rust preventative oil. >
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were one or two areas in which
this paint was quite damaged
(photo 8). Assembly once
again was a breeze, limited to
just attaching the hand wheel
handles.

Before use a series of
tests was conducted and the
machine was found to be in
a really well setup condition.
Of particular note was that
even taking into account
the adjustable column and
transit the machine had been
through, the tram of the mill
head was only 0.03mm over
the full 240mm length of
the table. The quill clocked
perfectly perpendicular to the
table which I have found to
been slightly out on similar
machines.

Standard accessories
include a 10mm drill chuck,
selection of hand tools and
4 ‘T' nuts — there is no other
clamping kit provided to go
with the ‘T’ nuts which | find
slightly odd as they are a little
superfluous on their own,
especially to someone starting
out in the hobby with no other
tooling. That said there is wide
range of accessories including
clamping equipment available
from Axminster at extra cost.

The SX1 in Use

The 150W motor drives

the spindle through a two-
speed (high and low ratio)
gearbox with plastic gears.
This gearbox works perfectly
well and it is easy to change
between the two speeds
although it does make for quite
noisy running — nothing earth
shattering just noticeably
noisier next to the smooth
running C1 Lathe. The speed
of the motor is electronically
controlled from 100 to
2000rpm in high ratio but
again there is no feedback

on the actual spindle speed.
The motor is plenty powerful
enough and didn't flinch
through the quite demanding
use | exposed it to with a range
of tools and materials.

The spindle is bored to
accept 2MT and the mill is
supplied with an M10 threaded
draw bar. | did find the spindle
guard slightly frustrating (to be
fair | don't think | have used a
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Column tilt graduations.

guard | didn't find frustrating!
Safety first though...) in that
it is rigidly fixed with no
means of folding out the way
(photo 9) — | think a simple
modification introducing a
hinge would be sensible here.
Also note in photo 9 that the
guard and fine feed hand wheel
make it very difficult to read
the fine feed scale.

Handles for both the X and
Y-axes were smooth and easy
to operate with the dials being
crisply engraved with 0.025
mm divisions.

The Z-axis and column tilt
include a coarse linear scale
for approximate setting (photo
10) with the quill fine feed dials
being engraved with 0.05 mm
increments.

The X and Y axes had 0.1Tmm
of backlash. A means is
provided to adjust out backlash
in the X and Y axes only and
this is through the lead screw
nuts having a slot cut half
way through the nut that runs
parallel with the threads.

There are then two socket
head adjustment screws that

allow this slot to be closed
slightly thereby adjusting the
backlash out. The slideways
are ground as opposed to
scraped but were smooth in
operation and have effective
gib strip adjustment. The slide
clamps are simple cap head
screws (photo 11) which, space
permitting, | would swap for
locking levers similar to that
which is provided for the Z-axis
(head clamp).

The head is partially slotted
and an M8 cap head screw
used to clamp the quill; again
this may benefit from being
replaced with a locking lever
for ease of use. With the quill,
head and all axes not being
used firmly locked up and
sensible cutting loads | found
the SX1 to be perfectly rigid
when milling with no chatter
at all.

Overall,  would highly
recommend the C1 and SX1
as the perfect beginner’s
package. They are delivered at
a perfect level of adjustment
which, combined with a
minimal amount of setup,

The slide clamps are simply M5 screws.

The safety guard is difficult to remove.

makes them ready for work
straight away. Beginners aside,
both machines are robust and
highly capable making them
equally suitable for the smaller
more experienced engineers
workshop. The ability to store
the machines away under
a bench or on a shelf could
make them an additional asset
to already established larger
workshops; | am sure we have
all had been in a position
with a complex and lengthy
setup taking up our primary
machines and another quick
job is required...

It is worth noting that
both the C1, SX1 and Model
Engineer Series generally, carry
a standard 3-year guarantee
supplied free of charge from
Axminster which, combined
with the well known and
fantastic customer support,
are additional attractive
features of the overall
package. Full details on the
exact specifications of both
the C1 and SX1 can be found
on the Axminster website:

www.axminster.co.uk. ME
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Steam Hammers

LEDs
Hi Diane, | have just received
ME 4570 in which Ron Head
gives details of making LED

lamps for his loco.
\ Ron suggests that the
constructor marks the
LED body before cutting
the leads to length so
that correct orientation
is not lost. In fact, the
manufacturers anticipate
this problem and as well
as the anode lead being
longer there is also a flat
moulded into the body to
denote the cathode lead. All
manufacturers adopt this
approach. On a conventional
diode, for example an axial
diode such as the TN4000
series, the cathode is marked
with a line to ensure correct
orientation.

However, | am a little concerned
about the omission of a current
limiting resistor in the diagram.
Most LEDs have a forward
voltage of about 2V and if
there is no method of limiting
the current they will attempt
to draw excessive current
from the supply. LEDs are in
fact similar to zener diodes in
their operation; they clamp the
voltage to the forward voltage
and if the applied voltage rises
so does the current drawn to
stabilise the forward voltage.
The reason it appears to work
in the article is because the 9V
PP3 battery cannot supply very
much current but if a battery
with much higher current
potential were used the LED

Dear Diane, Well done for another fine edition (M.E. 4571). 1 am
pleased to see the introduction to power hammers, although
only in scale form. | am looking forward to the next bit.

It is important not to underestimate the contribution these
hammers made, and still do, although probably not steam

powered nowadays.

There is a 2cwt Open Space Massey hammer within our
family. I believe this is the smallest in the range. Small? The

anvil block weighs 1 ton!

Smaller hammers in use today include Goliath — | think Fred
Dibnah had one — and Blacker. | have used one of those - it was

really nice and very responsive.

There were probably several tricks with hammers. One was
to be able to close a matchbox and another was to transfer

engineer’s blue to an egg.

Best regards, James Buxton
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current could be above the
safe rating and cause failure.

A much better method would
be a constant current source
which is set to only supply

a certain maximum current.
Some of the newer LEDs have
this included so they can be
operated on a supply much
higher than the normal types.
The most common type with
this feature is the ‘Flashing
LEDs' which have an internal IC
to switch the LED on and off at
about %.-second rate. These are
normally red and can operate
from 3V to 15V without any
external resistors.

Inchanga

Coventry Die Heads

Dear Diane, Having read Mr.
Earnshaw'’s articles about
Coventry Die Heads this
brought back memories of my
apprenticeship in Eastleigh
Locomotive Works, now

50+ years ago(!). One of the
stages was on the Firebox
Stay gang which consisted of
a Chargeman, a semi-skilled
turner and three apprentices
and their sole purpose was to
machine firebox stays.

As many of your readers are
no doubt aware, in full-size
practice the stays are waisted
in the middle to save weight and
corrosion. The machines used
were Ward turret lathes, fitted
with roller boxes which could be
fed in to produce the waisted
section before threading % x
11tpi (I think) produced by the
Coventry Die Head. The waisted
section was less than the core
diameter so the head needed to
be travelled along this section
of about 4 inches, but this
was not as straightforward
as it appears. The boiler
plate and firebox plates were
tapped simultaneously by long
taps so in effect producing a
continuous thread, but how
was this achieved on the stays?
The lathes were equipped with
an additional lead screw above
the main spindle so, when
necessary, the die head, via the
turret, was engaged with this
screw by two half nuts and
taken right along, cutting both

ends in turn whilst remaining in
pitch. When the travel limit was
reached the nuts automatically
opened and in turn so did the
die head. The aforesaid screw
was actually in two sections

so shims could be inserted to
correct any pitch errors, suitably
checked by placing a stay
against a standard.

Incidentally, in Mr. Earnshaw's
final instalment he mentions
the suitably covered long
bar feed with which these
machines were fitted. However, |
remember my mother, during an
‘Open Day'’ visit to the ‘Works’,
recalling how, when she worked
in an armaments factory during
WWII, a fellow worker was
very seriously injured when his
overalls snagged on a rotating
bar not adequately covered.

Sincerely, L J White (Eastleigh)

Young Engineers
Dear Diane, A few days
ago, the Eastleigh Young
Engineers (EYEs) ran away
with everything they could
possibly win at the Midland
Model Engineering Exhibition
and Competition at Warwick.
Although I would contend
that the very best Lass and
Lad were awarded for their
efforts and Angus French,
as usual, produced an
amazing submission (Angus
is 17 and showed a 6 axis
robotic arm, self-designed and
constructed) there is a real
problem with this result. By the
way, this problem happened last
year and before.

The EYEs have almost no
competition.

| can instruct and assist my
own club (the EYEs are tiny
and based near Winchester)
but | can't assist you miserable
shower. Am | to assume that
you Model Engineers and
your Clubs throughout the
country are not interested in
encouraging the young or are
you simply just ‘chicken’?

The EYE's are happy to take
you on - all of you - at once.

Come on - be brave and give
us a run for our money (but
don't count the cash just yet!).

Pat Hendra (Winchester)
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Martin, Linda and George
Gearing report from the
Southern Federation
autumn rally held at the
Fareham club.

Chris Tigwell (Frimley), 3% inch LBSCR E2 0-6-0T. Chris was the first visitor to register.

796

his rally, like most,
depended on the
weather and, despite

the various forecasts for doom
and gloom, it proved to be
almost perfect for the whole
day. It was a great relief that
the organisation in the months
before the rally actually

took place really paid off by
producing rather more than
the confirmed six locomotives
and two traction engines -
actually becoming in excess
of twenty steam locomotives
that ran throughout the day, in
addition to two electrics! The
number of locomotives that
actually attended was even
greater, as we believe there
were at least three other locos
brought to the Rally, but the
owners chose not to run them
but instead enjoy the pleasure
of seeing those already on the
track.

It will be difficult to convey
the atmosphere and do
justice to the enthusiasm,
professionalism and humour
that all the visitors brought
to the rally. This was
supplemented by the sheer

Andrew Prentice (Taunton), Simplex 5 inch 0-6-0T. This was also driven by a friend.

Southern Federation
2017 Autu

mn Rally

variety of locomotives that
came with them. There were
only two engines to the same
design but even these were
painted to represent different

operating companies/periods.

Other activities of note,
that ran throughout the day,

Roger Lunn (Southampton), 5 inch King Arthur 4-6-0.

included, on the boating pond,
a pirate boat searching for
anything of value to plunder
but - this being Fareham - gave
up and left! This allowed a very
smart canal boat to cruise
gently in the sunshine without
fear of being boarded.

LT

Model Engineer 24 November 2017



EVENTS

. » 1‘

l W 5

un‘ll VL

John Hunt (Leeds), 5 inch Simplex 0-6-0T.

John won the award for the greatest distance travelled.

" E S . = / ;
Sam Weller (Oxford), 5 inch Gresley 2-8-0. Sam got an honourable mention for actually
travelling the second furthest distance - but only because he had to return to Oxford,
having forgotten the locomotive’s grate!

Dennis Mulford ( Oxford), 7% mch Baldwm 2- 4 2T. ” Joshua Alleh. (Oxford), 5 inch Hunslet 0-4-0§T.

www.model-engineer.co.uk
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David Murray (Staines), 5 inch GWR

Class
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Bernard White (Maidstone), 5 inch Merchant Navy 4-6-2.
Winner of the Commonwealth cup.

This was a past winner of Little LEC.
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Pete Farmer (Southampton), 3 inch scale Burrell traction engine.

-

Ron Head (Oxford), 5 inch Adams Tank 4-4-

2T. An elusive locomotive to photograph!

On the garden railway,
steaming past the numerous
varied buildings that had
been completed and installed
recently, could be seen an
industrial internal combustion
mine locomotive bumbling
along pulling five tipping
hopper trucks. A very smart
Round House Billy with the

www.model-engineer.co.uk

Paul Dean (Southampton), 3 inch scale Fowler trac

addition of a tender could be

seen hauling a selection of

three trucks, followed by a

double Fairlie 0-4-4-0 hauling a

rake of nine slate wagons.
Mention must be made

of the help from various

Southern Federation council

members who provided

great assistance with the

lavid Mayall (Bracknell), 5 inch Speedy 0-6-0T. This was fresh from the 2017 IMLEC
where it achieved 2nd place - confirmation of David's incredible driving skills.

organisation and of course
the continuous cheerful
attention to detail, care and
hard work by all the Fareham
club members who freely
volunteered their services.
These ranged from the lonely
task of greeting and giving
the visitors directions and an
information sheet for the day
as they arrived, to keeping
everything running smoothly
in the steaming and unloading
bays, assisting the Southern
Federation with the difficult
job of judging, organising the
running on the garden railway,
seeing that everything ran
smoothly on the boat pond,
supplying sausages and

burgers non-stop for nearly
five hours and the provision
of endless cups of tea, coffee
and snacks, from start to
finish during the whole event
(truthfully the most important
job of alll).

Finally (all too soon for
some) the awards for the
Australian Commonwealth
Cup and the ‘Furthest Distance
Travelled by a Visitor’ were
presented at an appropriate
ceremony, with much whistle
blowing by the locomotives in
steam in the station area. This,
along with the brilliant weather,
conspired to make this one of
the most rewarding rallies that
Fareham has hosted. ME
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Chris Gunn
machines

the flywheel.

Continued from p.665
M.E. 4572, 27 October 2017

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

800

in 6 inch scale

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.

he flywheel is supplied
I as a casting of course

and, as this was 20 inch
diameter as a raw casting, |
had to take it to my friend with
the Triumph 2000 and also
remove the gap to enable me
to swing the flywheel. | could
just get this in the chuck and
miss the front of the gap. |
chucked it by the bigger boss
and trued it, and it did run true
all over, including the inner
rims. The boss was faced off
first and then drilled 1% inch. A
boring bar was then deployed
to open the hole to 15 thou
under the 13z inch finished
diameter. This hole was true
of course, being bored, and
then the hole was reamed 1%
inch to match the crankshaft.

arrett 4CD Tractor

A live centre was brought up
to support the wheel and then
the front face was machined
- and very easily as well, the
cast iron being machined like
butter. The outside diameter
was then turned parallel

and, once it had cleaned up,

I swivelled the top slide over
about a degree and machined
a slight taper on the outside
diameter from the front face
to the centre of the flywheel.
Then | swivelled the top slide
over a degree in the opposite
direction, before cutting the
second taper from the centre
towards the back face. This
was to give the flywheel the
semblance of a crown and
the centre of the flywheel was
cleaned up carefully with a
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file to round and flatten the
point where the two tapers
coincided.

The flywheel was removed
from the chuck and | made
a slightly tapered sacrificial
mandrel, with a centre in the
end, and the flywheel was
tapped on to the mandrel
making sure all surfaces
were clean and the live centre
brought back into play to
support the mandrel end. The
back face of the rim was gently
turned and chamfered and
then the face of the boss, after
relieving the mandrel to allow
the knife tool to pass by the
bore of the flywheel a touch.
That was the job done but,
while the wheel was still in the
lathe, the power was switched
off and the gears disengaged.
| then rotated the flywheel by
hand and wrapped the outer
rim in a couple of layers of
duct tape to protect the finish
while the flywheel was being
handled.

The flywheel was at this
stage as cast and with the
usual minor rough spots on
the face and prominent flash
on the parting line in the oval
holes adjacent to the rim. |
smoothed both faces with a
sanding disc in my 4.5 inch

disc grinder and used a flap
wheel to dress the inside of
the wheel rim both sides. | set
about the flash with a new toy -
my hand-held belt sander. This
is one of those tools | should
have bought years ago as it is
so handy. | bought it initially
to clean up the block casting
ready for painting, after
struggling with everything else
I had, and it saved hours of
time. One can work in places
which are impossible to get at
by any other means. One word
of warning though; it should
be noted that the sander will
remove material at a very fast
rate and in no time one can
have a % inch wide slot where
one should not be, especially
with a fresh belt. One needs to
keep the belt moving from side
to side rather than let it dwell
in one spot. This made short
work of the flash and | was
able to work on it on the flat,
without continually moving the
flywheel, which is quite heavy.
It would have been hard work
removing the flash by filing it
out in this orientation.

I have a gib head key
retaining the flywheel on my
4 inch Garret but this is fitted
into a parallel keyway and
was always coming loose, in

GARRETT 4CD TRACTOR |

Broaching machine.

common with other engines
| see on the rally field. Many
are now fitted with spacers
and retaining washers to hold
the keys in place, as mine is,
hidden under brass caps on
the end of the crankshaft.

| wanted the correct tapered
keyway to be cut in the
flywheel so that a gib head
key could be used to retain
the flywheel and would stay
in place once fitted. | had the
keyway cut at a local company
that had the right equipment
to cut taper keyways. Most
companies that sell power
transmission equipment

NEXT ISSUE

Displacement Lubricator
Nigel Walton describes a
bottom-entry displacement
lubricator for his Allchin
traction engine.

® Out and About

Martin Wallis reflects on
this summer’s road steam

scene.
@ LBSCRally

will have access to keyway
cutting equipment. Photograph
338 shows a typical vertical
broaching machine. The
work is clamped to the table
and advanced towards the
broach to cut the keyway. If
a taper keyway is required
the rectangular plate shown
resting on the machine bed
is placed between the bed
and the work and this has
the requisite taper across

its length. This tilts the work
slightly thus generating the
correct taper.

To be continued.

Barclay Well Tanks
Terence Holland completes
the valve gear and makes
the reversing rod for his
well tank.

® Hull Streetlife
Roger Backhouse concludes
his visit to the Hull
Streetlife Museum.

Richard Linkins reports on
the LBSC Steam Rally held
at the Romney Marsh MES.

® Steam Hammer
Ray Griffin now moves on
to the piston road and the
hammer itself.

Content may be subject to change.
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Graham
Sadler, in
this series
aimed at the
newcomer
to model engineering,
takes us through the
acquisition, setting up
and use of the metal-
working centre lathe.

802

Lathes and mo
for Beginners

PART 1

re

Spindle shaft
{inside cover)

Leadscrew.

Tailstock
&drill chuck

his is the start of a long
I series about how to use

a lathe and perhaps, if
there is demand, we can go
further to cover milling and
the use of a tool and cutter
grinder but this subject cannot
be covered for the beginner
without a lot of referral to
other aspects of engineering.
| do hope that there will be a
lot of useful pointers for the
more experienced as well as
the complete beginner. In the
past there seems to have been
a number of ‘beginner’ articles
in various magazines but from
my point of view many seem
to use alot of kit and use
techniques which are very far
removed from the beginner,
who will have a limited budget,
with such a lot of kit needing
to be purchased.

| am an ex-teacher
specialising in product design
at 6th form level and my
students achieved a lot of top
grades. These teaching skills
will also help me to explain
things to you in a way you
will be able to cope with and
understand. In addition, | have
personally been awarded top
awards for both my models
and workshop equipment so
I hope to be able to help you
along to engineering success.
Things may seem slow at
the start but this is because |
want to be thorough, covering
it all in fine detail; things will
speed up as we progress
through the series. There's
a lot of terminology to learn
but I will reference each new
bit in italics to make it easier
for you to refer back to and I'll

introduce these as and when
needed. | will mention the kit

I have now throughout the
articles but do remember it
has taken me 45 years to build
up this collection. I'll tell you
what | started with throughout
and give what | feel are the
priorities and when to buy
them.

Choice of lathe

I'll discuss the main parts of

a lathe during this entry stage
but | won't go into any detail
about the actual makes and
types as this depends on your
budget. We are talking about

a centre lathe, which may be
described as a GB lathe. 'GB’ is
not made in Britain but means
gap bed. The centre distance
is the space between the
headstock, the part housing the
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spindle and the chuck which is
mounted on the left of the bed
(the chassis of the lathe) on
which the saddle — the bit with
all the gubbins hanging off it
which slides along the bed.
On the right is the tailstock
(‘tail’ of the machine) which
will enable you to hold drills
and other tools exactly on

the same centreline as the
spindle, i.e. the bit in the centre
of the headstock onto which
chucks etc. are fitted. The

gap enables larger diameters
to be turned but only for a
limited width to be worked

on thus increasing the local
capacity of the lathe. This
facility is useful for stationary
steam engine flywheels or
traction engine wheel rims
etc. It is particularly useful for
a faceplate (a flat plate with
slots in it onto which work can
be bolted) but covering that is
a long way away! Some gaps
are removable pieces enabling
better support for the slides
close to the chuck while some
lathes don't have a gap.

The bed for older designs of
lathe tends to be flat and the
saddle hooks under the top of
the bed (called shears). The
edges of the bed are generally
square but some lower cost
and small lathes are angled
to form what is known as a
dovetail. The square or dovetail
shears are used to control the
slide so that it has a smooth
movement where it should
have it, without any play side
to side, and will not allow lift.
Another form of bed has a pair
of raised inverted ‘V's on the
front and back shears. One
will guide the saddle, the other
the tailstock. 'V’ bed machines
are now a lot more common
and tend to be of a better
quality. However, my Myford
Super 7 has the flat bed, was
purchased new in 1983 and is
still supremely accurate.

The next thing normally
quoted is the centre height and
distance between centres (of
the spindle and tailstock). This
will describe the maximum
length of shaft and radius
which can be turned over the
bed; the radius over the saddle
will be less but difficulty
here is rare. Sometimes the

www.model-engineer.co.uk

swing is quoted and that's the
maximum diameter which can
be turned. The standard model
engineers lathe used to be the
Myford 7 series which is 7 inch
swing. Smaller lathes (mini
lathes) now tend to have about
5 inch swing, but many are
now bigger.

New or pre-used?
If you get to one of the
excellent exhibitions, of which
there are four main ones every
year, you will see a number
of new lathes for sale. They
now present remarkable value
and usually come with a
good range of the basic tools
needed to work them. When |
purchased my Myford in 1982
(a legacy enabled this) it cost
£1056 and came with costly
accessories, namely a large
faceplate, raising blocks and a
can of oil. There was no motor,
no motor switching control
and no chuck; it took a good
while before it cut any metal!
The gearbox was added later
but now the cost of this alone
would be greater than the cost
of my whole lathe.

The size of course depends
on what you want to do but
it will pay to take your time.
A lot can be done with a
Myford on its own if you get
a vertical slide which will
allow milling (albeit with small
cuts). Hotspur did this for his
7va gauge Beattie Well Tank
engine, covered in Engineering
in Miniature a few years back.
He wanted to prove it could
be made without a milling
machine (my own engine is
being built with a miller and
CNC mill) but, to be honest, it
won't be long before you get a
miller to work with - but more
on this at a much later date.

A7 inch swing lathe will
enable you to build some
designs of 3 inch scale
traction engines or steam
wagons; anything bigger will
require a much larger machine,
although there are not all that
many parts which will not fit on
the 7 inch swing lathe. Should
you be interested in building
stationary or aero engines
or 5 inch gauge locomotives
then this size of machine is
perfectly adequate. Of course

you could buy pre-owned -
there are many very good
examples with a large range of
various bits and pieces which
will help you in your work.
Trading sites like eBay are a
good source if you are patient
but in most cases you will
have to remove and transport
the machinery. Do not commit
to buy here without viewing the
actual machine and preferably
not alone.

There are specialist firms
who will move machines but
the cost of this must be taken
into consideration. Auction
sites are great - | recently
was involved with one in
Chesterfield. There were no
small lathes but some real
bargains e.g. Bridgeport
millers (much bigger than
the scope of this series - they
weigh in at about ton) going
for £600-£700 plus fees but
you needed to make your
own arrangements to move
the machines, which must
be done within a week of the
end of the auction. Dealers
will deliver for a fee and will
often get the machine into
the workshop but not set
it up and this is the route
| took with my Bridgeport.
These will generally cost less
than the specialist mover
and you should be able to
trust these machines better
than a basic private sale but
dealers will often remove
many accessories to be sold
as separate lots. All this is
balanced by a bigger choice
and the knowledge that most
dealers will perform checks to
sort out the major errors of a
machine.

Price is usually related to the
condition and complexity of
the machine but do consider
the availability of the spares
and accessories that you
may need in the future. Ex-
industrial machines are great
value but most have three
phase electrics, needing 400
— 440 volt supplies. While the
addition of an inverter (a sugar
bag sized box of electronics
which will change single to
three phase and allow variable
speed output) will allow it to
run on domestic mains, the
conversion does need a lot

WORKSHOP
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of electrical messing about.
These conversions are not
difficult but do need a number
of individual circuits and
confidence. When | converted
my Colchester Student (12
inch swing) the main rebuilt
240v control box had 20-25
wires (not as complicated as it
sounds as there were so many
individual circuits, all of which
could be dealt with individually
and tested in stages). In fact
my inverter has just been
replaced as it was clear that

a repair to the inverter would
probably cost more than a
new unit. One thing is certain
- if you go for a three phase
machine and intend to go
down the inverter route, check
that the motor plate shows a
dual voltage, i.e. 400 and 240
or the inverter won't work.

Lastly, do a good check of
the machine if buying pre-
owned; ensure the spindle
seems to be free from play
and the slides seem to move
without binding - and look at
the general condition. | once
turned down a Myford just
before | got my new one. One
accessory included was a
200mm grinding wheel which
the owner said he mounted
in the chuck to grind lathe
tools. The dust and grit would
soon destroy the accuracy of
the lathe. My 190 mile trip
from Sheffield to Guilford
was thus a bit of a waste.
One last point - the distance
between centres for many
of the mini lathes may seem
large but, once a drill and drill
chuck are in the tailstock and
a chuck on the spindle, what
seems a good centre distance
can leave little for the work
piece. The standard Myford
is 19 inches or 500 mm. The
biggest thing | have machined
is the back axle for my 3 inch
Atkinson uniflow tractor which
was 540mm long.

A visit to the website lathes.
co.uk is a must — it's a brilliant
web site. Many machines are
there for sale but in addition it
contains a very large database
of a whole range of lathes
with photographs and detailed
descriptions of them.

To be continued.
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DIARY

NOVEMBER

25

25

Cardiff MES.

Steam up and open
day (no public
running). Contact
Rob Matthews: 02920
255000.

Chesterfield & District
MES. Club running
day. Contact lan
Blackbourn: 01909
562458.

25-26 Vale of Rheidol

28

30

Railway. ‘Autumn
Colours’ event.
Contact: 01970
6258109.

Wigan DMES.

Bits & Pieces.
Contact Kevin Grundy:
01942 522303.
Cardiff MES.

Carl Pinkstone:
Engineering Topics.
Contact Rob
Matthews: 02920
255000.

DECEMBER

1

North London SME.
Club Christmas Party.
Contact: lan Johnston
on 0208 449 0693.
Rochdale SMEE.
Auction Night.
Castleton Community
Centre, Rochdale, 7pm.
Contact Len Uff:

0161 928 5012.
Stockport DSME.

Bits & Pieces.

Contact Dave Waggett:
0161 430 8963.
Grimsby & Cleethorpes
MES. Public running
and ‘Santa at the

Mill’, 10am-2pm,
Waltham Windmill site,
weather permitting.
Contact Dave Smith:
01507 605901.

www.model-engineer.co.uk

2/3 Bedford MES.

Public running,
Santa Specials.
Contact 07498
869902.

Basingstoke DMES.
Public running at

the Viables Craft
Centre, 11Tam-4pm.
Contact: Austin Lewis
01256 764765.
Chesterfield & District
MES. Santa Specials,
TTam-1 pm.
Contact lan
Blackbourn: 01909
562458.

NW Leicestershire
SME. Santa Special,
11am to 3pm.
Contact Den Swain:
01530 412048.
Peterborough SME.
Bits & Pieces

and Mince Pies.

Contact Terry Midgley:

01733 348385.
South Cheshire MES.
Auction night.
Contact Stuart Daw:
01782 767587.
Chesterfield & District
MES. Club running
day. Contact lan
Blackbourn: 01909
562458.

Leeds SMEE.
Christmas Dinner.
Venue TBC. Contact
Geoff Shackleton:
01977 798138.
Cardiff MES.

Tony Bird: Topic

to be decided.
Contact

Rob Matthews:
02920 255000.
Sutton MEC.

Bits & Pieces night.
Contact Jo Milan:
01737 352686.

10

10

10

10

Bradford MES.

Santa Specials,

Northcliffe Railway,
11am-3pm. 10
Contact: Russ Coppin

07815 048999.

Chesterfield & District

MES. Santa Specials,

11am-1 pm.

Contact lan 10
Blackbourn:

01909 562458.

Frimley & Ascot LC.

Public running,

Santa Specials,
11.30am-2.30pm.

Contact John Evans:

01276 34970.

NW Leicestershire

SME. Santa Special,

11am-3pm.

Contact Den Swain:
01530 412048.
Rochdale SMEE.
Santa Specials

at Springfield Park
from 12 noon.
Contact Len Uff:

0161 928 5012.
Sutton MEC.
Afternoon running
from noon, Christmas
Dinner. Contact Jo
Milan: 01737 352686.

Apology: The diary last
time was a fortnight ‘out
of sync’ but | hope | have
got it right this time -
Acting Ed.
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An exciting new series of books

For the first time ever — the full DNA of our hobby, showing the rich and colourful history of British Toy Trains, in a series of four books.

Book 1 Whitanco, Burnett, Book 2 Dunham White & Betel, = Book 3 Brimtoy & Wells Brimtoy.
Chad Valley, Palitoy. British Marx & Wells. Published May 2017.
Practically sold out! £18 plus 3.50 p&p Copies still available £18 plus 3.50 p&p Order now £24 plus 3.50 p&p

F = emieh v e mamaiocherers Featuring a0l thime odher Brithch Doy Uain manufactuntrs a il Itk

British Toy Trains British Toy Trains British Toy Trains
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A4 Landscape 132 pages 210 pictures A4 Landscape 144 pages 230 pictures A4 Landscape 209 pages 450 pictures
Collectors Gazette Review Bassett-Lowke Society Newsletter Collectors Gazette Review
“This first book — is an absolute delight. “This is another well researched and produced “If you are a collector wanting to add to your
You are unlikely to find a more thorough guide.  pook with excellent photographs and knowledge or just fancy looking at some beautiful
His editorial is exceptionally informative. reproduction by Michael Bowes” photography, then this ongoing series is for you”

This is an absolute joy"

i X Train Collectors Society Newsletter
Railway Modeller Review “You are in for a real treat, and the mouth-
“The book is well illustrated with conternporary watering photography alone makes the book (Book 4 will be published in May 2018)
advertisements and models from the authors worth buying *
extensive collection”

Available from Michael Foster, Marldon Cottage, Manor Road, Ullesthorpe, Nr. Lutterworth, Leics LE17 5BN
Telephone ;07979 241406 or email; mdfoster@hotmail.co.uk

Flexidisc Sander/Grinder

The Flexidisc sander gives a superb finish on wood, metal, fibreglass,
car body filler and all hard materials.

Its fast rotation speed achieves sensational results in a fraction of the
time normally taken by conventional sanders.

This versatile tool also sharpens chisels, plane blades, lathe tools, axes and
garden tools without the rapid overheating of normal abrasive wheels.

This is the ideal tool to prepare your timber prior to varnishing with

Le Tonkinois varnish.

www.flexidiscsander.co.uk
Tel: 01628 548840

l e Ton k i n Oi S Va r n i S h Le Tonkinois is a natural oil based yacht varnish.

Perfect for outdoor, indoor and marine use. With Le Tonkinois varnish the options really are endless.

Combining unrivalled protection on materials including cork flooring, stone, metal and wood and brilliant
permanent penetration, Le Tonkinois varnish leaves absolutely no brush marks and will
restore the natural beauty of timber whilst removing your brush marks.

Flexible enough to move with the timber and able to withstand abrasion and
impact, Le Tonkinois varnish is resistant to boiling water, UV, petrol, diesel
™S and sea water. [t won't crack, chip or peel off, making it perfect for
all outside purposes as well as indoor.

www.letonkinoisvarnish.co.uk
Tel: 01628 548840




THE PERFECT CHRISTMAS GIFT

DISCOUNT CODE “XMASGIFT"

~ Use discount code at checkout. :
25mm (1") digital depth gauge with round pin - gives easy access to
small slots, small diameter bores and depth measurement in
confined spaces.

25MM (1") DIGITAL DEPTH GAUGE
CONTACT US
sales@machine-dro.co.uk
or
BUY ONLINE >

www.machine-dro.co.uk

TEL: +44 (0)1992 455921

XMAS SALE
£1 7.00 INC VAT

EXCLUDES POSTAGE PRICING
T&C's apply.

MACHINE-DRO.COUK

measuring tool supplies

OFFER ENDS 08/12/2017
3 For more Christmas gift ideas visit

~ www.machine-dro.co.uk

Tracy Tools Ltd.

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

We ship anywhere e world

PRODUCTS

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

¢ Drill set (loose) HS ¢ Thread Chasers

QTracy Tools Ltd

The CS V6
Boiler

£2149
full price

Both gas &
coal fired

13kg empty

CASTLE STEAM

Do you have trouble driving
your large Stuart engines?

Castle Steam can build you a boiler that will.
The V6 boiler can produce over 3000cu.in. of steam
per minute @ 100PSi
We are building a batch of 5 boilers. If you are
interested please contact Mike for more information
and a specification sheet.

Also available are advanced kits for traction engine
boilers including Allchin, Burrell, Durham & Nth
Yorkshire, and Ruston Proctor. We build all locomotive

boilers up to and incl

uding 5" gauge.
Phone Steve on 07984 920786
or Contact Mike at info.castlesteam@gmail.com

Visit our brand new websgite L

wWww. tracytoom

Taper Shank Drill
= i _HS_SJ

Tel: 01803 328 603
Fax: 01803 328 157

Email: info@tracytools.com

Tap & Die Specialist, Engineer Tool Supplies

www.tracytools.com




We sell 5000+ quality products for Modellers!
This is just a small selection from the ranges we offer!
Please buy from your local stockist whenever possible. In case of difficulty obtaining
items you can order direct at: www.expotools.com TRADE ENQUIRIES WELCOMED.
Expo Drills & Tools, Unit 6, The Salterns, TENBY SA70 7NJ. Tel: 01834 845150 (Mon to Fri Sam-5pm)

Code: 78130 Expo Professional
Ratchet Socket and Hex Key Set

| | These saperh guality side
=) cutters feature a unigue
lever system that make

= . Also suitab]
Fine adjustment R

e .
thumb wheel foehinlesd Very Special

sorewidriver &
ils Offer - while

effort required 5
by up o 60! | (4

Contains splined sockets sizes:
4,5 6 8 10and 13

Contains hex key sizes:
15,20, 25, 3, 35,40, 5.0and 8.0

Hard Wire Cutters
Overll length: 190mm

Expo 2017 Catalogue

The new Expo

Hand held
Jig ideal
for holding

Ideal for all wiring applications

2017 Catalogue is
m Model Railways. % g

Muodel Cars, Model Boals ete. now available.

Albion » (
Alloys micro . 0 gel your Iree
‘“E’: and (4 copy please visit
Plastruct i : CATALOGUE | | del
tubes. ) x your local mode
-'- {  stocks last! =
— e shop or order

Price: o o e — : www.expotoals.com one online at
e21.05 o™ | s, 3 s
. e et i i rw.expotools.com

Reversing casting kit for self machining
with 40+ page machining/assembly in-
struction manual for all components.

Non-reversing model
with marine flywheel

Reversing model with
spoked flywheel

A single cylinder 19mm x 19mm bore/stroke slide valve engine. Non reversing and reversing op-
tions, each with two flywheel options. Not necessarily self starting. Corrosion resistant materials
throughout. Free email support for any operating problems. Full list of individual castings and ma-
chined castings & components available on our website.

See website for special international freight prices:

our website: www.miniaturesteammodels.com Australian Agent for Jotika
oremail:  info@miniaturesteammodels.com Model Boats




John Winter .

L& Co. Ltd.

- MAKE YOUR OWN CASTINGS -
Model Engineering
Small §
Foundry V
Apply to

Carol White for a FREE
Catalogue/Price List

* Crucibles * Ingots * Saf
* Casting fluxes * Re ac
thermal blankets '

Tel: Hallf(L\ +44(0)1427 364213 (ex’t 2)
Email: carol@johnwinter.co.uk
P.O. BOX 21 Washer Lane Works, Halifax HX2 7DP
Please take a look at our website:

- www.johnwinter.co.uk

POLLY f MODEL
ENGINEERING LIMITED

Incorporating BRUCE ENGINEERING
For ald yosr model engincering requiremonts:

5" gauge Kit-build Live Steam Locos:

Far the beginner or the serious club user
Range of 8 different modals, tank loeos,
tender locos, main line outline and namrow
gauge, All fully machined and designed for
the: inexp ed. Kit Loco C:

avajlable £3 posted or visit webpage.

i I“

pters

Stationary Engine designs and kits:

We supply a wide range of models including many designs by Anthony Mount based
on historic engines. We also stock the famous Stuart Models which include models

suited to beginners through to some serious. pmr plants. The simpler unglnus £an
be the ideal introductory project in model engi ng with books

their construction. Details in cur catalogue or visit the webpage.

[ =
Fine Scale Miniature Loco Designs:

For the senious model engineer, we
supply & range of designs, castings and
paris to facilitate construction of some
very fine scale models in all the popular
gauges, We are renowned for the
quality of our GWR locomotive parts and
our scale mode] tender kits. ‘Practical
Scale” models are now included in our
main catalogue.

Comprehansive range steam fitlings, fasteners, consumabies, malerials, books, accessories, ele. Large
stocks mean your order can be quickly d tched. New C Catalogue £2 posted or
download from the webpage, Whatever your requirements telephone or email.

E " "

Polly Model Engineering Limited

Atlas Mills, Birchwood Avenue, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND

Tel: +44 115 9736700 Fax: +44 115 9TZ7251 email: sal ring.co.uk

www.pollymodelengineering.co.uk

MORE GREAT

BUYS FOR YOU!

Barrow Farm Rode Frome Somerser BA|Il 6UB UK

NOT JUST BOOKSELLERS!

“KAYOWOOL" - that's Ceramic-Fibre material to you. A very

effective insulation material for boilers, steam lines, and other items

where you need to keep the heat in. It is easy to cut, wrap or form, has

low thermal conductivity, low heat storage and good flame resistance, so can be

used to line firboxes. It is inert, so much safer and effective than asbestos based

material, and certainly much more effective than old sockets or blanket for
insulating boilers.

Tel: 01373-830151

Available in multiples of | metre x 610 mm - prices per metre are -

I mm thick £ 6.47 * 2 mm thick £8.17
LASER-CUT parts for “Ellie” - since

publishing the construction Manual for “Ellie"The Steam

Tram last month, copies have been flying off our shelves,

but are still available ac £15.05 UK postpaid. A 16 mm

scale model, “Ellie” is a really simple beginner's project for a live-

steam locomotive. And now we have also launched a range of

laser-cut kits for the Frames, and other parts for this model ta

help you speed canstruction. Too many to list here, but have a look an sur web-
site to see the full range, or request a copy of our list of the kits.

«see NOW some really good BOOKS:

Here be Dragons « Girdlestone * £39.90
The autobiography of Phil Girdlestone - a man who
spent his life actvely and successfully keeping steam
alive. Having started by rebuilding 'Linda’ on the
Ffestiniog, he then modernised 2 foot gauge Garratts in - I

Hirm b Dpigrons

South Africa, worked on mainline steam in the Sudan, South
Africa, Russia and Australia, and supplied a new narrow gauge
Garratt to Argentina, Hughly interesting both technically and
about preservation, notably on the Ffestiniog. 134 pages full of colour
photographs, drawings and charts. Hardbound. A great Christmas present!

g The Darjeeling Garratt and e i
pglfﬂ_ﬂ the engine it tried to replace . ;,";,:: H

Manning * 27.35
Available again, here are Peter Mannings detail ﬂ .
dimensioned drawings, plus 3D CAD ones, of the second
Garratt locomotive built - the ‘D’ class for the Darjeeling HJmaIayan Railway,
plus drawings for the ‘B’ class 0-4-0 tanks it was intended to replace. Whilst a
significant locometive development, the ‘D’ class wasn't repeated, and the 0-4-0
tanks continue to the present. With a model of the Garratt available in 16mm
narrow gauge, and drawings and castings available for the ‘B’ class in the larger
steam gauges, this is a very useful book for modellers, 72 landscape formar and
ringbound pages.

B‘“ Building Stirling | - Warbrooke + £ 8.90
Reprinted after some years, the author describes
how to build a unique form of Stirling Engine which
has no displacer. The theoretical possibility of such an
engine had been long considered, but as far as we are
aware, Ted’s was the first design that actually worked. As the only
moving parts are the piston, crankshaft, crank and flywheel this
is a very simple engine to build, and an ideal beginner’s
project. It also has great appeal to Stirling Engine enthusiasts as a basis for
experimentation. This book contains drawings for this engine, plus hints and tips
on building it, assembly photos etc. Stirling | requires no castings, and can
largely be made from bits in the scrap box. High quality 32 page A4 paperback.

DIGJTFIL ‘LBSC’ His Life and Locomotives
EDITION | Hollingsworth = £12.00

The biography of LBSC', the most prolific designer of miniature
steam locomotives ever, and a wonderful writer on how to
build them, is back in a Digital Edition. A good read. and most
of LBSC's numerous designs are illustrated with a photographs
or drawings. LBSC's ‘idiosyncrasies’ are also sympathetically
covered. This digital book MUST be ardered via our website

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 ardering by post and paying by cheque or Postal Order, please make

this payable to: Camden Miniature Steam Services

pmﬂ

]

LV

Buy online at: www.camdenmin.co.uk



Forest Clagsics

B From finished models to fully
machined kits, castings and
accessories.

B Red Wing Range of scale model
stationary engines available
This new design from as re‘ady built or in kit form as

Wilesco in brass and red is ca.sttr!gs. )

mounted onablack base M Distributors of the Bix range of
and demonstrates how ceramic gas burners, tanks and
energy is Prf{duced tl?daY~ boiler control valves

With its specially designed g The UK's no 1 Wilesco, Mamod

boiler, the turbine is able
. dealer
torunat speeds In excess .
B Appointed by D.R. Mercer as

of 10,000 rpm and gives PP o
arealistic turbine sound. dlStHbutOVthlS ”Ve steam Foad

Itis equipped with a locos.
powerful generatorand M Main dealers for Bohm Stirling
also a transmission drive engines, Jensen, Maxitrak, Markie,

for models. The turbine o
) . Mini steam, Sussex Steam and
is manufactured using

much more!

CNC which guarantees
P PayPal

vibration free operation.
All major credit cards accepted.
Phone lines open 9-6pm

Available now

£439 Open Mon-Fri10am-4.30pm to visitors (please call
before travelling) other times by appointment

Please see our website at www.forest-classics.co.uk
Orring 01594 368318 for more details.

FITTINGS, FASTENERS AND SUPPLIES
Offering a comprehensive range of model engineering materials:
Valves Water Pressure Gauges Displacement Lubricators
Foster Lubricators  Oilers & Grease Cups Whistles & Sirens
Injectors  Unions & Nipples Rivets, Screws & Bolts
Catalogue available with full range of model engineer's
supplies and traction engines

Catalogue & pricelist - £4.00 from:
Live Stream Models Ltd., Unit 7, Old Hall Mills, Little Eaton, Derbyshire DE21 SDN
E-Mail: info@ livesteammodels.co.uk  www livesteammodels.co.uk

Tel: 01332 830811

tﬂ%ﬁ

(e VAT)

3 Beuge

25" lamg, 15" igh end II° wide.

Leser eut extarior greda plywand bady
Powder cueted chasss, and cowestshers
LIVER grephizs (slernetives avalbls)

Sprung offers ——
Digite) spzed comtral ——

oppartunitiss

Our volurtears design
andr one-off
250l eguipmant
o help people do tha
thingshey love




Manufacturer of Steam Fittings for
?& Model Engineers 42

Enguiries
3" t0 6" Scale Kt

From Lubricators, Water Gauges :
Gauge Glass Protectors, Whistles & Sirens

P

Email us at sales@rabarker.co.uk

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

R ABARKER

NO 11 OYSTER PLACE
MONTROSE ROAD,
CHELMSFORD, ESSEX, CM2 6TX

Encincering

tPHOENIX L PRECISlONj

The Original and Still the best
Phoenix Precision Paints Ltd.
Orwell Court, Wickford, Essex, SS11 8YJ.
www.phoenix-paints.co.uk sales@phoenix-paints.co.uk

L

7" Burrell Gold Medal Tractor & Showmans

HORLEY Y
IATURE LOCOMOTIVES

7'+” Drawings and Castings
Dock tank

BR STD Class 2 2-6-0

BR STD Class 2 2-6-2T

BR STD Class 4 2-6-4T

BR STD Class 5 4-6-0

BR STD Class 7 4-6-2

BR STD Class 9 2-10-0

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

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 Email: hm|95@btinternet.com

www.horleyminiaturelocomotives.com

5” Castings Only
Ashford, Stratford, Waverley.

7'” Castings Only
Dart, Roedeer, Green Queen

éuppliers of drawings,
castings and materials
& for Model Engineers

2" Burrel 8 Ton Roller
2" and 3" Fowler A7 Traction Engine

5" Gauge Rebuilt Merchant Navy Loco
7% Gauge Bagnall 0-4-0 NG Loco
2.3 and 4" Scale Lamps e i

Pre-owned Models and Model Engineering Equipment  liaaai
Nuts, Bolts, Rivets, Materials, Steam Fittings, Gear Cutting and Machining

Schoolfield Corner, Church Lane. Dogmersfield. Hampshire RG27 8SY
Tel; 01252 890777 « email: sales@mjeng.co.uk « www.mjeng.co.uk

Send £350
for a catalogue - or

T9°' The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

If you have a lathe or milling machine then you will
appreciate the need for a quality digital readout system to
provide consistent accuracy and repeatability in machining.

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

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

o

%’ )
-
&
' UK’s Smallest
Magnetic Encoder

0116 279 3035 : facebook.com/emsi

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

PARKSIDE ELECTRONICS
www.parksiderailways.co.uk 01282 613646
Southfield St, Nelson, Lancs, BB9 OLD



€
o
=
8
©
(<]
£
(<]
£
=
>
3
(=
(V]
=
o
=
=
>
(1]
©
—
(=]
(<)}
c0
(e}
0
<
((=}
0
=
N~
N~
o
[ =
o
(=
(<]
=
o
I
=
>
1]
(o]
)
(S
(1}
i)
=
o
(W)
0
()
o)
(5]
o
(]
(%)
()}
<=
=)
(=
o
(<]
o
)
—
()
>
©
(4]
o
[t

Model Engineer

WESTERN STEAM

Model Engineers

Fourdler Member Assn of Copper Boker Manufocturess (ME)

COPPER BOILER

www.transwaveconverters.co.uk

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £106+ VAT
Call: 0800 035 2027

transwave@powercapacitors.co,uk

CONVERTERS MADE IN BRITAIN 5INCE 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 15D 61000-3-2:2008,

Wishing to sell
your Lathe, Mill
or Complete Workshop?

Full clearances
carefully undertaken

Speak fo:

Malcolm Bason of MB Tools
01993 882102
Re-homing workshop
machinery for 20 years!

Complete home
Workshops Purchased

Esse.x!hlotti nghamshire lgcations
Distance no object!

Tel: Mike Bidwell

01245 222743

m: 07801 343850
bidwells1@btconnect.com

% 4 Mallard Metal

5 Packs Ltd

W
53 lasmin Croft
\ings Heath, Birmingham, B14 5AX
Tel/Fax: 0121 624 0302
E-mail; sales@mallardmetals.co.uk
Worldwide mall order.
www.mallardmetals.co.uk

Supplier of all Ferrous & Nen-Ferrous Metals

NO MINIMUM ORDER
CATALOGUE AVAILABLE: Please send
|address details with 3 First Class Stamps|

SOCKET SCREWS,
% Cap. Csk, Button. Grub. Shoulder
METRIC. BA. B%ir;vl‘.i‘l\!\f UME LING

axzgonal & Slotted 5 Muts & Wash
Diowel &agm‘in Pins. HES Taps & Drills, Draper Teols,
NO MINIMUM ORDER + PROMPT SERVICE
Special Offer «++ Workshop Discount Pack +++
30 different packets of socket, hex, and slotted screws
MO, M1 WG A ¢ /7
Catafogus vains of pack Is ower £50.00 ?,Hj' Fd
Pack on-offer for ouly £25.95 + E2.95 pap N 'J,& iy 7‘; f

iviter today and beneft from & very ® % &
wseful stuck of scraws i your worksiap! \\ qf&
‘fou will ot be disappointad » Rsfund Guaranbesd i‘{ ”
www.emKayscrewsupplies.co.uk
emai emkaysupplles@talktalk.net

=Tel: 01634 717256 -

ALL LIVE STEAM ENGINES WANTED

including BROKEN or JUST WORN OUT PART BUILTS considered

® ALL LOCOS WANTED from GAUGE 1 to 10%" especially BRITANNIA, A4, A3, SADDLE TANK and anything large and unusual,
® ALL TRACTION ENGINES WANTED from 1" to 6” including SHOWMANS, BURRELLS and PLOUGHING etc.

® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.
® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered.

TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin
Don't forget to visit our self catering holiday cottages on: Www. railwaycottages.org

Telephone
for a fast friendly
service seven days
a weeR! ’

We will
collect, and

possibly in your |
area today! -

All 5" Gauge Loco's Wanted

Hunselt, Simplex, Speedy,
BR Classs 2, Horwich Crab,
BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal
Engineer, Bl Springbok,
Torguay Manor.

For a professional friendly service,
please telephone:

Graham Jones MSc.

0121 358 4320 ¢
antiquesteam.com .

LOCO’S WANTED

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS CLEARED SWEPT CLEAN

All 7%" Gauge Loco's Wanted

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

All 332" Gauge Loco's Wanted

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

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

ALL STEAM

ALL

TRACTION

ENGINES
WANTED

Minnie, Burrell, Royal Chester, etc.

812
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Model Engineer

—?Sml _Phosphar Bronze, et.

PHONE &‘FAX 01325 381300

e-mall; sﬂl’es@m-machme c0.uk
www.m-machine-metals.co.uk

;L: TAPS & DIES
If’l Excellent Quality manufactured-supplied

hers.
Diawel & Spring Ping. HSS Taps & Drifls, Draper Toals,
Special Offer =« Workshop Discount Pack s+

30 different packets of socket, hex, and sloﬂed SCrews

EI =

== MEtFC. .. M2t HB
i e wm-rmwsmmw

British-box HQS taps dies cuts stainless Pack on oFfer Tor oy $25.55 + £2.95 plp -@c \ aI'
ME5(33pcs) ME4 (30pcs) BA3(35pcs) has i f

Order today and benefif fram a very G&
wseful stock of screws i your workshop! \‘\ a &

You wi not be disappointed + Refund Guarantoed .N!
www.emkaysupplies.co.uk b
Emai: @ mkaysupplies@talktalk.net

+Tel: 01634 717256 *

all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

GB BOILER SERVICES

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

7'" guage and P.E.D. category 2 Specialist

@ Enquiries, Prices and Delivery to: @

Telephone: Coventry 02476 733461
Mobile: 07817 269164 » Email: gb.boilers@sky.com

A.N.Engines

6” Garrett 4CD

Castings and drawings available for

3” Garrett single cylinder

4” Dodman Single Crank Compound

4” Garrett single cylinder

6” 4CD Garrett

6” Tasker Compound chain drive tractor

6” scale Klinger water gauges kept in
stock

Catalogues for above free on request

Full machining service, gear cutting etc.
Tyres for engines from 3” to 6” scale

For further details contact Adrian 01162 872097 / 07825 729141

email: a.nutting@hotmail.co.uk

MULTI METALS

www.themultimetalsshop.co.uk

MULTI METALS
OVER 5000 ITEMS

Online suppliers of Metals and Engineering supplies
® No minimum order & Free Cutting Service

www.themultimetalsshop.co.uk
g = N

www.themultimetalsshop.co.uk

www.model-engineer.co.uk

Model Engineering
Products Bexhill

Manufacturers of
5"gauge diesel outline
battery electric locos

and accesssories

Telephone: 01424 223702

Mobile: 07704 256004

emall: mepl@hbiconnect.com

17 Sea Road, Bexhill-On-Sea,
East Sussex TN40 1EE

Visit our website:

www.model-engineering.co.uk

www.model-engineer.co.uk

Cowells Small Machine Tool Ltd.

Cowells Small Mahine Taak Lid.
Tandring Roed, Little Bantlry, Colcharter CO7 BSM Exsax Englend
TellFaz o84 (031206 251 792 womsll salusSenwadls. oo

www.cowells.com
Monufactures of high procision screwcutting lathes,
Bmm harclogical collet lathes and
milling machines, plus comprehensive awessory range.
Talk directly to the manufacturer

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?

and want it handled in a quick,
professional no fuss manngr? Contact
David Anchell, Quilstar (Nottingha).
01159206123 07779432060

PRECISION ENGINEERS

& MACHINISTS.
Turning, Boring, Milling.
Drilting, Grinding etc
also
Tool, Cutter & Drill Grinding Service.

North Cave, East Yorks

Tel: 01430 4249'55? Fi:ll}i: 01430 423443
mail:
theworks@jochndunnengineering.co.uk

www.johndunnengineering.co.uk

Meccano Spares

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

CONVENTERS

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £106+ VAT

Call: 0800 035 2027
transwave@powercapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIN SINCE 1984,
3-YEAR WARRANTY ON ALL COMVERTER
PRODUCTS; BS EN 9001:2008 QUALITY

ASSURED MAMUFACTURING ENVIRONMENT;

CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EN IS0 81000-3-2:2006.

BA SCREWS IN

BRASS, STEEL
AND STAINLESS

SOCKET SCREWS IN STEEL
AND STAINLESS @ DRILLS
® RIVETS ® TAPS @ DIES ®
END MILLS SLOT DRILLS etc

PHONE FOR
FREE LIST

ITEMS MAIL ORDER LTD

Mayfield, Marsh Lane, Saundby
Retford, Notts. DN22 9ES

Tel/Fax 01427 848880

PRODUCTS LIMITED
www.sapphireproducts.co.uk
Massive stocks of Solid Rivets Shank diameters from 1/32" (0.79mm) to 2" (50.8mm).

e
“ \
o
Round or Snap Flat,
Butten, Cup or Dome Tinman
3 -

Units 4-6 Dunton Industrial Estate, Mount Street,
Nechells, Birmingham, BY 50L

Tel: 0121 326 6000 or 0121 327 4868
Fax: 0121 328 5518

Flat Countersunk

Incorparating The Rivet Supply Company

Rounded Counlersunk
Raised Countersunk

&

BCEOIGYS

//ﬂ

Countersunk

Mushroom, Brazier, Pan Bailer Hose & Belt Rivets, Special To Your
Oval, Truss or Universal Cone With Certification ~ Washers & Burrs Requirements
813
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Repairs To Models

o Suppliers Of Quality - Engineers And Founders - &
3, *And Machinery - g
eSS e

 Machine Tools - Purveyors Of Quality Steam Models
= —_—— = ——

& e I e

________________
-,

Open crank hit and miss petrol engine. n

@k, on petrol with a working hit and miss o]e
¥* oovernor. This comprehensive kit of
| parts* includes 9 bronze castings, 13 |
grey iron castings, pre cut timing gears, | | r(ll °° @ = Q

bushes, Small ﬁxmgs* springs a name plate, piston rings, spark . - $ -------
plug and piston material. A3 paper drawings and construction notes in booklet form*.

The De-Havilland Gipsy Major

A large model of this classic British aero engine.
Avallable as castings & drawmgs for home machmmg

08 Scale 1:3.5 Bore 33mm Stroke
41mm Spark ignition * German text,

ICall for free Catalogue
> 01455 220340

*additional material and fixings are required to complete engines

Aveling DX Road Roller Castings available for the Engine, rolls,

steering and transmission. Designed by E T
Westbury and featured in Model Engineer in
1938. 1 1/2” scale
Engme
parts
Front

Wanted old model or full Catalogue available for these and other model
size engines, any conditio engines, parts, coils etc. Please ring or mail for a free copy.
www.theengineersemporium.com e-mail: info@theengineersemporium.co.uk
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The

Steam Workshop

Now Incorporating D.Hewson Models

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

3" Garrett DCC

7 1/4” Rio Grande C19

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

By Enthusiasts
' n For Enthusiasts
07816 963463
www.steamworkshop.co.uk
SPECIAL EKDITION
m Working Steam Tractor

SNIP>= Made in England A g ANDERTON & ROWLANDS MODERN AMUSEMENTS
] [ NS since 1937

Model Exclusive to
Promod Ltd

ANDERTON & ROWLANDS
MODERN AMUSEMENTS

A limited edition of 100 models
each with a
numbered certificate.

Technical Details: To order please telephone (01785) 224212 or
Boiler Volume: 199¢m3 email sales@promod-diecast.co.uk Model can be ordered via
Maximum Operating Pressure: our website www.promod-diecast.co.uk
1.5 Bar.

Payment can be made via Visa/Mastercard or cheque;

Promod Ltd, Unit 4, Astonfields Ind. Est, Astonfields Rd.,
Cost £199.95 including UK P&P Stafford ST16 3UF




Machine Tools

Orderline: 01244 531631

Chester Machine Toels . Clywd Close . Hawarden Industrial Park
Hawarden . Chester , CH53PZ

= CHESTER
yC

Aﬁ-._

WINTER OPEN WEE

g_Cheste_r Branch 4th - 8th December 2017

Champion "
20 Mill with

DRO kit
£1360

includes

o Table Size:
700 x 180mm

o Max. Drilling Capacity:
T1émm

o Spindle Taper: MT2

DB10 Super B Lathe

with DRO kit
£1599

> Distance Between Cenires: 550mm
o Swing Over Bed: 250mm
o Tailstock Taper: MT2

Multimeter

D20 240v Drill

£299 3, 2, 1 Parallel

Blocks

= Drilling Capacity: £23.16

20mm

¢ Distance from
Spindle to Table:
800mm

- Speed Range:

38pc Clamp Kit e

H80 Bandsaw 120 - 2580rpm - M8 £35 .

£175 - M10 £38 Slot Dr!II and

> Max. Cutting Capacity: $0mm « M12£42 End Mill Set

o« Blade Speed: 20, 29, 50m/min - M16£67 o 5pc £20.13
o Blade Size: 1300x0.63x12.5mm - §pc £28.43

r M www.chesterhobbystore.com lﬁﬁﬁmﬂﬂ ‘ved
salesOchesierhobbysiore com %ﬁ ‘w
%




