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INSSIDE this packed issue:

MODIFYING MYFORD COLLET CLOSERS - THE 2025 SWEET PEA RALLY - A BORING BAR
WITH A PRECISION SETTING GAUGE - LASER CUT PLATEWORK - DIFFERENT TYPES OF
PUMP - DRAIN COCKS FOR A 5" GAUGE STEAM ENGINE - WELLAND STEAM RALLY -
CORLISS VALVE ENGINE - MAKING A COVENTRY DIE CHASER JIG.

PLUS ALL YOUR REGULAR FAVOURITES!

: GET MORE OUT OF YOUR WORKSHOP WITH ME. W
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From Prototyping to Mass Production —
High Quality, Fast Turnaround, and
Cost-Effective Manufacturing

PCBWay is a global manufacturing service provider trusted by engineers worldwide. We offer a
wide range of services such as CNC machining, 3D printing, injection molding, and other
manufacturing solutions — all delivered with high quality and speedy turnaround times.

+ o +
Instant Online Quotation /7 CNC Machining “From $24.89”

Supporting a wide range of precision cutting
techniques including 3- to 5-axis milling and
turning for complex shapes.

Upload your 3D data files (STL, STEP, IGES, etc.)
and receive an immediate price estimate — no
need to wait for manual quotes, so you can
quickly move forward.

Sheet Metal “From $24.89”

Laser cutting, bending, and welding services
capable of handling intricate metalwork.

Orders from Just One Piece /7

Perfect for prototyping, testing, or personal
projects. No minimum quantity restrictions, so
you can try us out with ease.

3D Printing “From $4.98”

Offering SLA, SLS, FDM and other technologies
ideal for producing high-precision prototypes.

High Quality at Competitive Prices /7

We deliver excellent cost performance without
compromising on quality, outperforming many
domestic options.

Injection Molding / Vacuum Casting

Flexible solutions from simple molds to mass
production tooling, including multi-cavity and
insert molding.

PCBWay

www.pcbway.com - service@pcbway.com

24/7 Customer Support /7

Our dedicated customer support team is available
around the clock to assist you with any technical
inquiries or order updates — ensuring peace of
mind whenever you need it.
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NEW AUTHOR PACK AVAILABLE

ow that the magazine has
started to settle into its new
format, | have revised the
guidance for contributors. If
you would like a copy, drop me an email
at meweditor@mortons.co.uk. Looking
through the articles lined up for coming
issues of ME&W and weighing these
against what readers would like to
seeg, | have some excellent articles inthe
pipeline, but | would like to have more
constructional articles and short series

ready for the medium and long term.

In particular, | need more articles
that focus on practical machining and
making to meet the demand from
readers. Whilst articles on tooling and
models are welcome, so are those
that focus on a single component or
process. Don't be shy of offering a
potential article, if you have anidea but
aren’t sure how to take it forward, I'm
happy to offer advice, just drop me an
email at meweditor@mortons.co.uk.

2026 DIARY DATES

As we near the end of 2025, the Club
Diary is starting to look a bit short of
events for 2026. Many readers like

) A A i to plan attend-

= ¥| ance at events
\ ¢ ‘YAﬁ i B wellin advance,
EZA ¥ l M| especially if

i TN 4 they require

4 el overnight

\ il stays. | realise
that many clubs
don’t finalise

Neil Wyatt
Editor

events for the coming year until
the Autumn, but it would be much
appreciated if you could share your
calendars as soon as you are able.
By the time you read this, | will
probably be at the Midlands Model
Engineering Exhibition, I'm sure it
will be as good as previous years.

November 2025 | 3



Amg eal Ltd. Call: 0208 558 4615

CJ18A Mini Lathe - 7x14 Machine AMABL210D BRUSHLESS MOTOR 8x16- LARGE
with DRO & 4" Chuck 38mm spindle bore
. AMABP250FX550
. SPECIFICATION:
Di :PECIFI& Distance between centers: 400mm Combination Lathe/Milling Machine
Istance eftwe,enlce“terf' S3tmm Taper of spindle bore: MT5 SPECIFICATION:
Idpeko spindle bore: MT3 spindle bore: 38mm Distance between centers 550mm
Spindle bore: 20mm Number of spindle speeds: Variable Swing over bed 250mm Swing over
Spindle speed: 50-2500mm Range of spindle speeds: 50~2500rpm cross slide 150mm width of bed
Weight: 43Kg Weight: 65Kg 135mm taper of spindle bore
MT4 Spindle bore 26mm
Price: £595 Price: £1,185 Price: £2,555
ri-“v
Ll

|
==
A

Ly 8

VM25L Milling & Drilling Machine Belt drive

& Brushless Motor XJ12-300 with BELT DRIVE and BRUSH- VM18 Milling Machine Belt drive & Brushless

LESS MOTOR Motor

SPECIFICATION: SPECIFICATION:

Model No: AMAVM25LV (MT3) / (R8) SPECIFICATION:

Max. face milling capacity: 63mm Gas Strut Model hio=vhais (M'I:2) / (R8)

Table size: 700x180mm Forward Reverse Function Max. face milling capacity: 50mm

T-slot size: 12mm 750W BRUSHLESS Motor Table size:. 500x140mm
Weight: 120Kg Working table size: 460mm x 112mm T'S|°t.SIZEZ 10mm
Gross Weight is 80Kg Weight: 80Kg

Price: £1,431 .

W DRO — Price: £1,921 Pricesenas Fice: £5,500
e W 3 AXIS DRO- Price: £955 W 3 AXIS DRO - Price: £1,627

W DRO + PF - Price: £2,210

See Website for more details of these machines
and many other products at incredible prices!

www.amadeal.co.uk

| Gall: 0208 558 4615 | Email: info@amadeal.co.uk |




www.AMADEAL.CO.UK

NEW MACHINES NOW AVAILABLE
PLEASE CONTACT US ON'0208 558 4615 FOR MORE DETAILS
ON THESE MACHINES

vM28L | J——
Ball Screw Type === S
Milling Machines AL vesdkdsa 859”0

MPV290F - Movable Mill Head Lathe,
Mill & Drill Combination Machine

VM32H
High Speed 6

Milling Machine @:‘ =

| weees

AMABL250E-550
VARIABLE SPEED LATHE
38mm Spindle Bore & Electronic Leadscrew System

»
9 AMABL210E
rl Hies=
Change Gear =
System

Prices inc VAT & Free delivery to
most mainland UK postcodes
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9 Lever Operated Tailstock for a
Myford Super Seven Lathe
David Haythornethwaite revises
a popular MEW design by

Dave Barker.

16 Making Simple Taper Tooling
A brief guide to making and using
tools to make tapered holes.

18 A Tandem Compound Mill
Engine

David Thomas explains how to
go about machining the air pump
valves and related parts.

24 Welland Steam Rally 2025
Roving John Arrowsmith gets up
close to the heavy metal at one of
the UK’s biggest steam rallies.

27 Coventry Die Head
Sharpening Jig

Peter King details how to make
replacements for the scarce

but much sought after Coventry
Die jigs.

34 The BR Standard 2-6-0 Class 4
Standard Engine

Doug Hewson explains the making
of drain cocks and snifting valves.

40 Beginner’s Workshop
Geometer describes the workings
of various types of pump.

41 Indexes to Volume 234

It's been a challenge to decide how
to present index for the coming
together of ME and MEW, we

hope this extended index meets
reader’s needs.
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Duchess of Hamilton attended
the New York World's Fair, 1939

47 Royal Mail Stamps to Celebrate
UK Steam Locomotives

To celebrate 200 years of modern
railways, two sets of delightful
stamps have been issued.

50 2025 Trophy Competition
Winners

We announce the winners of the
Bradford Cup and Stevenson
Trophy, as chosen by you,

our readers.

52 An Engineers Day Out

The Falkirk Wheel. Roger
Backhouse visits an outstanding
example of modern engineering.

58 Sweet Pea Rally 2025

Bryan Finch reports from the
annual gathering of these popular
narrow gauge locomotive models
and their derivatives.

Subscribe

today!

o
lsocomotive
" amps
ECELEBRATES
:

Get your favourite magazine
for less - delivered to your door!

See pages 32-33 for details!

6 | www.model-engineer.co.uk

61 A Digital Boring Bar Setting
Tool

Will Doggett modifies a calliper to
create an accurate setting gauge for
through boring bars.

68 A GWR Pannier Tank in 3 /2"
Gauge

Gerald Martyn moves on to the
fabrication of the cab, with a detour
into Welsh woodworking.

74 Precision Measurement of
Squareness

Warren Williams completes the
calibration of the cylindrical master
square square.

MODEL ENGINEER & WORKSHOP



VOLUME 235 ISSUE 4770 November 2025

Regulars

3 Smoke Rings
The Editor would like to encourage
more readers to become contributors.

18 On the Wire

News from the world of model and full-
size engineering, from garden railways
to the Moon!

31Club Diary
The essential guide to events at model
engineering clubs around the UK.

48 Readers' Tips

Our tips winner this month makes it
easier to close Myford collets. Send us
your tip, and you could win a prize.

66 Postbag

More letters from our readers around
the world. Send the editor your letters
at meweditor@mortons.co.uk.

77 Club News

Geoff Theasby’s monthly report with
news of engineering clubs across
the country. Send him your news at
geofftheasby@gmail.com.

80 Readers’ Classifieds

It's time to bag a workshop bargain, or
if you have something to sell, email us
the details or use the form in this issue,
to meweditor@mortons.co.uk.

= b

Our cover features the remarkable Falkirk Wheel, now
almost a quarter of a century old. Roger Backhouses

engineer’s day out starts on page 52.

n te Cover

Visit our Website

www.model-engineer.co.uk

Why not follow us on Facebook?
facebook.com/modelengineersworkshop

Extra Content! - There’s lots of extra content L
to be found online to support past articles in r
Model Engineer & Workshop. Find out more E

at: www.model-engineer.co.uk/forums /
Lever Tailstock Templates
Coventry Diehead Jig Dimension Charts —_____—>» |'

The electronic version of our Index \
Hot topics on the forum include:

Best material for a collet chuck started by Grindstone 3'-
Cowboy. What's a machineable but durable choice for = "
machining a chuck body? E

Mystery measuring gauge by Graeme Seed. Can you help
identify this unusual find?

Piston valve steam loco 2 2" gauge started by Chris Kaminski.
Do smaller gauge locomotives need cylinder drain cocks, and if so what’s
the best solution? limescale or electrolytic corrosion in model boilers?

Come and have a Chat! As well as plenty of engineering and hobby
related discussion, we are happy for forum members to use it to share
advice and support. Come and join us - it’s free to all readers!

In our next issue, Alex Dupre tackles the tricky task of
accurately making bevelled tube joints.
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NEW
GET YOUR COPY NOW!
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* IN-STORE * ONLINE

* PHONE 0844 880 1265

° Simple fast assembly
in minutes using only
a hammer

£699 2w
‘
o
,- & <5499,

CMD10

® deal
for the

RED, BLUE, SILVER, GREY
& GALVANISED STEEL

Model Dims WxDxH(mm) Order Code  excVAT incVAT

150kg 800x300x1500 070710802 £39.98 BRVA LS
1350kg 900x400x1800 070710808  £57.99 FR T A1)

DRILL
PRESSES

WIDE RANGE
IN STORE
AND ONLINE

Order
Code

Spindle

Motor Speeds

£8 4'eonVAT

® Range of precision
bench & floor presses for
enthusiast, engineering
& industrial applications

CDP452B

Motor (W)
Model Speeds Order Code excVAT inc.VAT

CDPSEB  350/5 060712030 £84.99 Al
DP102B  350/5 060715512 £109.98
DP152B  450/12 060715522 £179.00

CDP452B  550/16 060715575 £289.00 FIT%:1)
CDP502F  1100/12 060715592 £675.00 =< (X111

BENCH BUFFERS'/POLISHERS | FROM |

743

Bench mounted
loor standing

CBB250

*Fora
brilliant shine

Model Dia. (mm) Order Code
BB150 150 060710485
BB200 200 060710490
HDB500 150 060710492
BB250 250 060710491

METAL LATHE

® 300mm between centres
® LH/RH thread screw
cutting ® Electronic variable
speed ® Gear change set

® Self centering 3 jaw

excVAT  incVAT
[S[XI] £89.99
£94.99 IE4RERT)
£119.98 EE4LER]]

PALTRL] £203.98

CBB200

679w

CMD300 [
(K

CMD10  150W/230V_100-2000rpm 060710850 £549.00 ;31X
CMD300 470W/230V_ 0-2500rpm 060710300 £699.00 ::k1X:11)

SEE FULL RANGE

IN-STORE/ONLINE

BRITAIN'S TOOLS & MACHINERY SPECIALIST
FRIENDLY STORES NATIONWIDE

GARAG ES/WORKSH OPS

® Extra tough triple layer cover
© Heavy duty steel tubing
® Ratchet tight tensioning

LENGTH
BRIGHT WHITE UP TO
INTERIOR 4

AS
Model Dims Order Code incVAT
1681212 3.6x3.6x2.5m 140613584
1681015  45x3x24m 140613570
1681216 4.9x3.7x2.5m 140613574  £315.00
1681020 6.1x3x24m 140613572  £339.00 _£414.00
1681220 6.1x3.7x2.5m 140613576  £389.00
1681224 7.3x3.7x2.5m 140613578  £479.00
161432 9.7x4.3x3.65m 140613594 £1079.00
CIG1640  12x4.9x4.3m 140613596 £2299.00 £2877.60

BELT AND DISC SANDER

® Belt sanding can be
erformed with the belt in the
orizontal or vertical position

® Includes dust collection bag

£ I sq.eox'().VAT

exc.VAT
£239.98
£276.00

exc.VAT inc.VAT

ENGINEERS HEAVY DUTY
STEEL WORKBENCHES

® Durable
powder coated
finish

CWB2000D

INCLUDES
SINGLE

£259 %
£311.98 inc.VAT
-+ WAS £370.80 inc.VAT

Dim:
LxWxH (mm) Order Code  exc.VAT
1500x650x985 040317718 £259.98
2000x650x865 040317809 £279.98
(CWB2000D  2000x650x880 040317807 _ £299.00

with optional 3 drawer unit
Only £155.98 Inc VAT

Model
CWB1500D
CWB2001P

MMA & ARC/TIG
INVERTER WELDERS

MMA200A

PRICE CUT
NOW FROM
£94;‘§i’_m

£113.98 inc.VAT
WAS £119.98 inc. VAT

F WAS £119.98 inc. VAT
@ WAS £155.98 inc. VAT aTies

Min/Max Electrode

Output  Dia.
Model Current  (mm) Order Code exc.VAT inc.VAT
MMAT40Af 20A-140A 1.6-32 010112161 £94.98 EAREXT]
MMA200A# 20A-200A 1.6-32 010112163 £119.98 EALKET]

AT165 10A-160A 2.5/3.2/4.0 010112149 £219.98 F#1XX )]

Now 21,000

OVER PRODUCTS ONLINE!
www.machinemart.co.uk

W  CIG81220
T,

KEEPS THE
R

BENCH GRINDERS

| FROM |
£64a9xZVAT

CBG6250LW

STANDS
AVAILABLE

INC.VAT

Model Duty Wheel Dia. Order Code exc.VAT inc.VAT
(BG6RZ PRO_ 150mm 060510211  £64.99 FR/AL)
C(BG6250LW HD  150mm 060716252 £69.98
(BG8370LW HD  200mm 060718371 £94.99

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

Hp Speed Order Code exc.VAT incVAT 3|-|p 2-POLE
£95.98
El 19.98
£125.99
£149.99
£185.99
£22798

ROTARY TOOL KIT
Kit includes:

* Height adjustable
stand ® Tm

flexible drive ® 40
accessories

£79 exc.VAT

£95.98 inc. VAT

£3 4g(ZVAT

C};’UCk& U(:er £814.80 inc.VAT
. | £814.80 incVAT ST
ower ree Inc. 0407 2225 |
18V BRUSHLESS ARC ACTIVATED GWH7
COMBI DRILLS HEADSHIELD 010120709
. 'Achvaies
T ¢ 2 forword 345w
S0 o
gears
WAS £99.59 inc VAT ® Suitable for arc, MIG,
. g&?;gégc] Sl =y fTIG & gas welding
EASY WAYS | CALL & COLLECT
TO BUY... AT STORES TODAY

CLICK & COLLECT
OVER 10,500 LOCATIONS

VISIT
STORES NATIONWIDE

0115956 5555

CALL BROWSE

machinemart.co.uk

BARNSLEY, §71 THA
B'HAM GT. BARR, B43 6NR
B'HAM HAY MILLS, B25 8DA
BOLTON, BL3 6BD
BRADFORD, BD1 3BN
BRISTOL, BS5 9J)

BURTON, DE14 3QZ
CAMBRIDGE, CB4 3HL
CARDIFF, CF24 3DN
CARLISLE, CA1 2LG
CHELTENHAM, GL52 2EH
CHESTER, CH1 3EY
COLCHESTER, CO1 1RE
COVENTRY, CV1 THT
CROYDON, CR2 6EU
DARLINGTON, DL1 1RB

01226 732297  DEAL KENT, CT14 6B
0121 358 7977  DERBY, DE1 2ED
0121771 3433  DONCASTER, DN2 4NY
01204 365799  DUNDEE, DD1 3ET
01274 390962  EDINBURGH, EH8 7BR
0117 935 1060
01283 564708  GATESHEAD, NE8 4XA
01223 322675  GLASGOW, G4 9EJ
02920 465424  GLOUCESTER, GL1 4HY
01228 591666  GRIMSBY, DN32 9BD
01242 514402 HULL, HU9 1EG

01244 311258  ILFORD, IG2 7HU
01206 762831  IPSWICH, IP1 1UZ
02476 224227  LEEDS, LS4 2AS

0208 763 0640  LEICESTER, LE4 6PN
01325 380841  LINCOLN, LN5 8HG

EXETER, EX2 8QG 01392 256744  MAIDSTONE, ME15 6HE

01304 373434
01332 290931
01302 245999
01382 225140
0131 659 5919

LIVERPOOL, L3 5NF
LONDON CATFORD, SE6 3ND
LONDON EDMTON, N18 020
LONDON LEYTON, E10 7EB
LUTON, LU4 8JS

0151 709 4484
0208 695 5684
0208 803 0861
0208 558 8284
01582 728063
01622 769572
0161 241 1851
0161223 8376
01623 622160
01642 677881
01603 766402
01604 267840
0115 956 1811
01733 311770
01752 254050
01202 717913

0191 493 2520  MC CENTRAL, M8 8DU
0141332 9231  MC OPENSHAW, M11 1AA
01452 417948  MANSFIELD, NG19 7AR
01472 354435  MIDDLESBROUGH, TS17 6BZ
01482 223161 NORWICH, NR2 417

0208 518 4286  NORTHAMPTON, NN5 5)W
01473 221253  NOTTINGHAM, NG1 1GN
0113 231 0400  PETERBOROUGH, PE1 2PE
0116 261 0688  PLYMOUTH, PL4 9HY

01522 543036  POOLE, BH14 9HT

Calls fo the catalogue request number cost 7p per minute plus your telephone company's nefwork access tharge. Calls may be monitored. All prices correct at time of going to press. W reserve the right to change products and prices. All products subject to availability, E&OE.

PORTSMOUTH, P03 5EF
PRESTON, PR2 6BU
SHEFFIELD, §2 4HJ

SIDCUP, DA15 9LU
SOUTHAMPTON, SO17 3SP
SOUTHEND, §§9 3JJ
STOKE-ON-TRENT, ST1 5EH
SUNDERLAND, SR2 9QF
SWANSEA, SA7 9AG
SWINDON, SN1 3AW
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WOLVERHAMPTON, WV4 6EL
WORCESTER, WR1 1J)Z

02392 654777
01772 703263
0114 258 0831
0208 3042069
02380 557788
01702 483742
01782 287321
01915108773
01792 792969
01793 491717
0208 892 9117
01925 630937
01942 323785
01902 494186
01905 723451




David
Haythornthwaite
revises Pete
Barker’s design
for the ML7 to suit
uper 7 lathes.

have a Myford Super Seven lathe in
my workshop, and | love the lathe
very much. Some projects in my
workshop require me to drill work
held in the head-stock chuck using
drills of various sizes held in a tail-
stock chuck. When doing this opera-
tion, | have often found the action of
controlling the tailstock movement to

Photo 2: Turning;
the new end capy’

bk TTUGAL kb

be tiresome.

With the normal tailstock system,
the pressure on the drill is controlled
by a handwheel on the tailstock which
extends or contracts the tailstock
barrel as the handwheel is turned. This
gives very limited feel to the drilling
process giving a danger of large drills
jamming in the work and also creating

be
w.un?'“":‘

MYFORD Tailstock Lever

Lever Operated Tailstock
for a Mlyford Super
Seven Lathe =

S,

Photo 1:iThe’Authors!
MyfordiSuperSeven _
5 B after.converting to S
lever feed tailstock-

et LY

——

h

pebrbett

a danger of broken drill bits when
drilling fine holes. | have often looked
at the lever operated tailstock attach-
ment which Myford used to produce
for this lathe, but they apparently no
longer offer it for sale.

About three years ago, | started to
have problems using my right (domi-
nant) hand and due to the problems
obtaining medical help during the
Covid lock-down, | eventually was
informed that | probably had broken
part of my hand, and the bone had
calcified. Having fairly constant pain
from my hand, my thoughts once again
turned to the possibility of having a
lever feed on the tailstock of my lathe.

| was pleased to see that when
Model Engineers’ Workshop 323,
January 2023 dropped through my
letterbox not long afterwards, that
Pete Barker had an excellent article
on how to make a lever feed for the
Myford ML7. The tailstock on the Super
7 is however significantly different to
the ML7 and | set about making my
own drawings for a Super 7 system,
construction of which | have since
completed. The main differences
between the two systems are that the
Super 7 requires a new, longer tailstock
barrel to be made and the Super 7 also

November 2025 | 9



great
design is adaptable
to many other

needs a new tailstock screwed cap to
be made to fit into the tail end of the
tailstock itself. For the remainder of
the construction, | mostly followed
Pete Barker’s construction. Full marks
to Pete Barker for an excellent design.
Which | followed - more or less - for my
Super 7.

Construction of the lever feed,
photo 1, was quite complicated in
places if one is making it on a Super
7 as | was, with no other lathe avail-
able. | did
have a mill-
ing machine
available
and also a
rotary table,
both of
which were
used in the
construc-
tion. | made
new draw-
ings, using
Serif Draw
Plus figs 1
and 2 and

Keep Your Workshop Working with MEW

Photo 4:Testing— _ .
the fit of the -
new end cap.

10 | www.model-engineer.co.uk

ensured that the original drawings
printed nicely onto A4 paper keeping
the drawn dimensions correct. As

the figures can’t be guaranteed to
print at an exact size, the original of
fig. 2 is downloadable from the forum
at tinyurl.com/4a8kvzcz, or use the
QRcode, so you can print both figures
full size, this it

makes construc-

tion simpler, as

the shapes of the
three parts can
be scanned, cut
out and pasted
onto 34" mild
steel plate.

CONSTRUCTION OF THE
NEW TAILSTOCK CAP

When making accessories for your,
perhaps only, lathe, it is always difficult
to organise your workflow as you are
often dismantling part of your lathe
that you need, in order to make the
accessory. Making this item was no

Photo 3: Threading
the end cap.

exception. Firstly, | would need to test
the fit of the new tailstock cap into
the thread of the tailstock back end.
This meant removing the old tailstock
quill system at a much earlier stage
than I would have liked.

To dismantle the tailstock on the
Super Seven, the order of procedure is
to remove the handwheel by removing
the Nyloc nut and washer and then
tapping the handwheel off the end of
the quill, using a soft hammer. There
is a curved groove in the outer end of
the quill with a curved key in it to mate
up with a keyway in the handwheel.
This key seems destined to fall out and
be lost on the floor of the workshop
- so do place something on the lathe
bed to catch it! Behind the tailstock
handwheel is a three-part thrust ball
bearing (don’t worry the balls are
captive) and then the quill itself. There
is no need to remove the actual quill at
this stage.

Holding the embryonic end cap in
the chuck whilst creating the thread
leaves the chuck jaws in the way of the
cutting tool, and | resorted to drill-
ing and boring the centre so | could
initially mount it onto a 1” mandrel. See
photos 2 and 3 for the screw cutting.
Oh, how | wished that | had a lever feed
for this work! Leaving the new tailstock
cap in the chuck at the end of screw
cutting, the new part, complete with
chuck, can be carefully removed from
the headstock, then reversed, and
tried for fit in the tail end of the tail-
stock. | always seem to make things
a little on the tight side and photo 4
shows that it did not quite screw home.
Photograph 5 shows that the first jaw
position had been marked on the item
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Photo 5: Boring

out the

end cap.

just in case. Once screwed back on the
headstock, the thread picked up ok
and the remachined thread was retried.

In fig. 11 have shown the dimensions
of the original end cap.1.364” O/D on
the thread and 20 tpi, constructors
would need to check the measure-
ments of their lathe. My old quill meas-
ured 1.114” diameter which | doubted
as it was a strange measurement. It
transpired that someone on the forum
owned a genuine Myford made lever
operated tailstock, which he has since
sold, but he kindly offered to measure
it and guess what? He came back with
a diameter of 1.114”". | therefore bored
out the new cap to be 1.114". It proved
to be just slightly tight, but the size
of the new quill was adjusted later by
around a quarter of a thou by careful
use of emery paper.

The quill needs to be of high-quality
steel, and | obtained a piece of silver
steel (known in North America as drill
rod) 13” long and 1.125” diameter. This
material is easy to turn providing you
use sharp tools and is strong even in
its unhardened state. | have an electric
kiln which | use for hardening metals,
but | considered that if | hardened it in
the kiln and quenched it then it would
become bent and would also probably
be brittle. However, to put a central
hole down the middle and a no 2.
Morse taper socket at one end would
probably be quite a challenge as the
horizontal distance between centres of
the Super 7 is only 20 inches. | decided
to first drill a 9/16” hole down the
centre, drilling from both ends. | set up
the 13” bar as in photo 6 and carefully
centred both ends. The bar was held in
the 3-jaw chuck, and | checked that the
chuck end was running concentrically.
Amazingly it was, so | did not have
to use the four-jaw chuck. The other
end of the bar was set up in the fixed
steady and considerable effort was
made to ‘clock’ it along its length and

Photo 6: Reaming the M T taper socket.
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Photo 7: Testing the
fit of the quill parts.

Photo 8:
Drilling the
tailstock
clamp.

v

Photo 9"

Borirlg the

tailstoc
sclamp.
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ensure that it was running true. | have
a fairly long 9/16” drill with a No. 2 MT
shank which would just reach past the
halfway point drilling down the centre
and then | reversed the bar in the lathe
and drilled from the other end.

| wondered whether to bore the
2MT taper socket in the quill but
being short of room to use my taper
turning attachment, | decided to use
a 2MT reamer, held in the (original)
tailstock, the stage shown in photo
6, and hope that it would cut straight

- which it did. In the photo the bar

had been drilled 9/16” dia. from both
ends and | was just starting to ream
the 2MT taper socket. | am pleased
to say that the finished 2MT socket
was true and, in fact, | later inserted

a 2MT rotating centre into it in order
to turn the outside diameter, photo
7. If readers who are constructing this
are considering doing away with the
long central hole, bear in mind that
you would have no easy way to knock
out tailstock chucks, tailstock rotating
centres etc., so the through hole is
relatively important.

| next supported the bar by two
centres, drove it by a dog at the head-
stock end and turned it down to 1.114”
diameter - which process ensured that
the outside surface was concentric
with the two centres. | also turned the
right-hand end of the quill to 1” diame-
ter as shown on the drawing.

The final feature that completes the
quill is the groove down the outside of
the quill which runs for 7 %4” from the
taper socket end of the quill. It is 0.125”
wide and 0.0625” deep. Constructors
should be careful to ensure that the
2MT socket finishes up at the correct
end! This groove on the exterior of the
quill enables it to stay aligned when
sliding in and out, engaging with an
existing key on the inside of the tail-
stock casting which stops rotation.

IMPORTANT POINTS
TO NOTE

When creating the tailstock cap with
the sizes on my drawing. Be careful
when you relieve the thread on the cap
and create a run-out. If you make the
thread relief too deep, the thread will
collapse, as the diameter of the quill is
very close to the diameter of the thread
relief, leaving very little metal available
at the point of thread relief.

When turning the quill, make sure
that you create accurate centres on
both ends and then support the bar
by these centres. Taking an initial
light cut, reduce the diameter of the
bar to a greater diameter than is
required. Check and check again with a
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Photo 10:
Shaping the
tailstock
clamp.

micrometer to ascertain that the bar is
parallel. It must be accurately parallel if
it is to eventually slide smoothly in the
tailstock. If the quill is not parallel at
this stage, i.e. your lathe is not turning
quite parallel, then you will need to
offset the tailstock to correct this and
then repeat the procedure.

CONSTRUCTING THE
LEVER OPERATING
ACTION

One reason that | redrew the figures
is that it enabled me to print out and
cut out the three main parts of the
mechanism and to cut these parts
by sticking paper cut-outs from the
drawing onto the 34" steel plate to
facilitate fabrication.

In photo 8 you will see that | have
printed out the drawing of the tailstock
clamp which has a red infill for clar-
ity. | measured a known measurement
on the printout to ensure that the size
tallied with the drawing and then cut
out the item. A square of 34" steel plate
was cut 3.1x 3.3” on the bandsaw and
the drawing of the tailstock clamp was
stuck onto that. The drawing has a
centre point on it, so that was centre
drilled, and the work was set up in the
four-jaw chuck, using the original tail-
stock centre to aid holding the piece
in place whilst adjusting the chuck
jaws. Photograph 9 shows the boring
operation. Remember to use packing
to bring the piece slightly forward, that
way you ensure that you do not try to

bore the 4 jaw chuck jaws or the face-
plate, if you use that to hold the item.

| must apologise to readers for the
fact that the drawings in figs 1 and 2 are
in imperial measurements. My Myford

lathe is an imperial one, so | used impe-

rial measures on this occasion. | have
worked in imperial measures through-
out most of my life, but at the age of
79 years | now work almost exclusively
in metric measurements. | have to say
that now | have converted, | do find the
metric system much easier to use. To
my shame though, | often talk about
“thous” when discussing fits.

In photo 10 | have created a large
plug 2 1/8” diameter which accurately

fits into the centre of the bored hole in
the tailstock clamp. This was fitted to
a rotary table by making a mandrel to
fit the centre of the rotary table. The
tailstock clamp was then bolted to the

- ,A/ Photo 11: New

tailstock /
Quill parts.

Photo 12: Splitting
.the handle bracket.
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Photo 13: Pivot Bolts for the handle bracket.

table with 1 bolt and aligned by means
of the large plug as shown in photo
10. The rotary table was mounted onto
the table of my milling machine, and
the outside edges of the tailstock
were milled to shape by a combina-
tion of moving the X/Y controls of the
mill and rotating the rotary table. The
photo illustrates the part ready for
shaping the outside, then cutting the
slots and holes using the stuck-on
drawing to guide the machining. At
this stage | also checked the nice tight
fitting of the taper socket in the quill
and the sliding fit of the new tailstock
end cap. Please note that the end cap
has been placed the wrong way round
on the quill prior to taking the photo-
graph in photo 11. As it simply slides
off the quill, it did not matter apart
from cosmetic appearance. | still had
to make the brass ‘top hat’ shaped
bearing and fit it to the end cap as
shown later.

The quill clamp and the handle
bracket were made by similar tech-
niques to the making of the tailstock
clamp - i.e. from 34" steel plate and the
pivot holes in the handle bracket were
reamed 7/16". | chose to use a length
of 9/16” silver steel for the actual
handle. | used a commercial plastic
knob with an 8 mm thread, at one end
of the handle. At the other end, | made
a captive brass cap to stop the handle
from pulling out of the bracket. It is
fastened to the end of the handle with
a 3 mm countersunk setscrew. The
drilling of the bracket (9/16") for the
handle was done in a machine vice on
the milling machine, being careful to
get the angle correct at 12 degrees to a
line drawn through the two pivot points
(onthe left in fig. 2).

| split the handle clamping system by
mounting the handle bracket verti-
cally on the horizontal band saw. To
do this it was necessary for me to put
a small vice into the band saw vice
which then gripped the handle bracket
with the saw blade situated so that
the blade was cutting the thickness
of the handle bracket exactly in the
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middle. The setup is shown in photo
12. Rather than making three bespoke
setscrews to attach the handle to

the two other components, | cheated
somewhat. | obtained 3 -1"x 5/16” BSF
hexagon head setscrews and adapted
them to make 7/16” pivots to go into
the handle bracket. Placing a piece of
7/16" silver steel into the lathe, | drilled
out the end with a 6.9mm drill which

is tapping size for 5/16” BSF. The end
of the bar was tapped and then parted
off to make three short sleeves. The
length of each sleeve was adjusted on
the belt sander to suit the location on
the handle bracket. The length of each
sleeve should be such that when the
setscrew is tightened up, the sleeve is
captive and tight between the hexagon
head of the setscrew and the part into
which it is being screwed. Compli-
cated to explain in words, but photo
13 should illustrate the result, also see
photo 16 later. Once satisfied with the
result, | removed the sleeve and then
refitted it with a dab of two-part epoxy
on the setscrew thread to permanently
hold the sleeve onto the setscrew so
that it could not unscrew. | tapped

the third hole in the handle bracket

4" BSF for the lower half and opened
up the top halfto %" clearance. The

size was chosen as | had a spare ball
handle from a previous project (pillar
tool) which had a %" shaft already in
place. A washer on the top, underneath
the ball handle makes it simple to
tighten up the handle, the slot in the
handle bracket is compressed and the
handle is held fast. | find that | normally
work with the handle clamped around
the middle point which makes the
whole mechanism ore compact and
less in the way of the usual clutter on
my lathe bench.

The pivot link was made from an
offcut out of my scrap box. Itis a
piece of quality steel 3" x 0.75" and is
Ya” thick. The piece should be a nice
tight fit into the %" slot in the tailstock
clamp. Two holes in the handle bracket
are to carry pivot bolts whilst the third
hole is to carry the clamp bolt and
ball handle.

ASSEMBLY OF THE
HANDLE ADJUSTMENT
MECHANISM

At this stage | separated all the vari-
ous parts and sanded the edges with
a Fein Multimaster detail sander which
gave the mechanism a more rounded

Photo 15:
Assembled
with brass.
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appearance as shown in photo 14.
This, when painted in Myford matching
enamel paint made the finished article
look as though ‘it grew there’.

| found the details of the lever handle
mechanism difficult to completely
understand from the drawing previ-
ously in MEW. | am therefore showing
photos 15, 16 and 17 to clarify how
the various parts fit together. The
pivot bar fits between a %" slot in the
tailstock clamp and a %" slot in the
handle bracket, being held by a 5/16”
BSF bolt at each
end with a 7/16”
sleeve round
each bolt as it
passes through
the pivot bar. A %"
slot was milled
at an angleinthe
handle bracket
to allow the pivot
bar to slide as
the handle is
operated. The
dotted line on the
drawing of the
handle bracket
shows the extent
of the slot, which
is quite a long
reach fora %"
slot drill in the
milling machine.

Please note
that in the handle
bracket, the top
(in the drawing)
7/16” hole only
goes through

the top part of the bracket. The lower
part of this hole below the %" slot is
drilled and tapped 5/16” BSF, so start
this hole by drilling a 6.90 mm hole
right through, (5/16” BSF tapping size)
then reaming out to 7/16” in the top
half! Studying photo 16 may help to
clarify this.

The top of the quill clamp (as in the
drawing) was mounted in the lathe on a
small angle plate, and a boss was turned
on the end to fit into a recessed circle
on the underside of the handle bracket.

Photo 16: Ready
for painting.

The bolt through the handle bracket

into the boss on the quill clamp carries
a sleeve as in photo 13. The bolt is tight
into the quill clamp, but the sleeve stops
the bolt from tightening fully onto the
handle bracket leaving it able to swivel.

| sprayed the sliding parts with dry
PTFE lubricant, and the tailstock feels
as if it glides on velvet.

Making the lever tailstock was
demanding at times, but | am well
pleased with a useful accessory for
my lathe.
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Making Simple lapetr lecling

Simple tools can be used to make accurately tapered holes, or to open out smaller
holes to an exact size. Here’s a brief guide to using them and making your own.

TAPER REAMERS

Taper reamers are designed for
finishing tapered holes to a stand-
ard size. Larger ones are available
for machine tool tapers, photo 1.
Depending on the amount of material
to be removed the starting hole may
be bored near to size (for just light
finishing by the reamer); step-drilled
to an approximate taper; or for small
sizes and shallow tapers may be a
simple straight sided hole. They should
be used at relatively slow speeds with
plenty of cutting fluid and regularly
cleared of swarf.

Taper reamers for making valve
seats and similar purposes are easily
made by turning a suitable cone in
silver steel, then finishing it along
the lines of a d-bit. Where matching
holes and tapers are needed but the
exact taper is not critical, one can turn
the required tapered parts, finishing

by tapering a length of silver steel

at the same setting. This can then

be finish machined and hardened in
confidence that it will produce holes a
close match for the other taper parts.
This approach was taken for the tool
on the left of photo 2, a whole batch
of tapered blanks were turned at the
same setting.

TAPER PIN REAMERS

Ataper pin reamer is a slender
reamer used specifically for making
holes for taper pins. These metal
pins (usually of hard brass or steel)
have a gradual taper (often 1:48)
and are used to secure a part to a
round shaft. A diametric hole about
the size of the small end of the pin is
drilled though both parts and then
shaped with a taper reamer. The pin
is then hammered home and may be
finished to length. Such fixings are

‘\

A set of small diameter broaches.
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semi-permanent and can be disas-
sembled by driving the pin out from its
small end with a pin punch.

Because for their small size and
gradual taper they can be tricky to
make. Rather than machining a flat
along the tapered blank it is easier to
clamp it in a shallow groove on a piece
of wood and carefully file it away to half
its depth.

TAPER BROACHES

Ataper broach, photo 3, is a long,
edge cutting, slightly tapered, tool for
enlarging holes. Unlike a reamer, which
cuts accurately sized holes, a broach
is usually used to slowly enlarge a hole
to size. Larger broaches can be made
by milling a single flute along their
length. Smaller ones can be made by
filing three flats around a blank, these
do not cut freely and are best used in
thin materials.

A Morse taper reamer.

Two shop-made taper reamers.
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On the Wire

News from the world of engineering

NASA Selects 2025
Class of Astronaut Candidates

i : .: ; “’N?L: _:

NASA'’s 10 new astronaut candidates
were introduced Monday following

a competitive selection process of
more than 8,000 applicants. The class
now will complete nearly two years of
training before becoming eligible for
flight assignments supporting future
science and exploration missions to
low Earth orbit, the Moon, and Mars.
Acting NASA Administrator Sean
Duffy welcomed the 2025 astronaut
candidate class during a ceremony at
the agency’s Johnson Space Center in
Houston.

The agency’s 24th astronaut class
reported for duty at NASA Johnson

in mid-September and immediately
began their training. Their curriculum
includes instruction and skills develop-
ment for complex operations aboard
the International Space Station,
Artemis missions to the Moon, and
beyond. Specifically, training includes
robotics, land and water survival, geol-
ogy, foreign language, space medicine
and physiology, and more, while also
conducting simulated spacewalks and
flying high-performance jets.

After graduation, the 2025 class will
join the agency’s active astronaut
corps. Active astronauts are conduct-
ing science research aboard the space
station while preparing for the transi-
tion to commercial space stations and
the next great leaps in human explora-
tion at the Moon and Mars. The candi-
dates’ operational expertise, scientific

ol

An illustration of the Orion spacecraft. Throughout this decade,
NASA will explore more of the Moon than ever before and
establish a sustainable human presence under Artemis in
preparation for future human missions to. Mars. Credits: NASA.

knowledge, and technical backgrounds
are essential to advancing NASA's
deep space exploration goals and
sustaining a long-term human pres-

ence beyond low Earth orbit.

2026 Midlands GARDEN RAIL SHOW

The 2026 Midlands Garden Rail Show

will take place on Saturday 28th Febru-

ary & Sunday 1st March again at the
Warwickshire Event Centre.

This event attracts nearly 2,000
enthusiasts from all over the UK and
offers visitors the opportunity to see
layouts in the larger gauges and scales
including Gauge 1, O Gauge, G Scale

and more.

Once visitors have been inspired to
build their own layout, they can visit
nearly forty specialist suppliers at

the show who are more than happy to
guide them in the right direction of the
best products to purchase.

For more information see www.
midlandsgardenrailshow.co.uk

ﬁ MODEL RAIL SHOW FOR LARGER GAU(A;

@MDLANDS GARDEN RAIL SHOV\D

MAUGE,G SCALE, GAUGE 1, 16MM & MOV
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Photo 343: Rough castings for the end

covers, valves and a valve plate.

David Thomas completes the air pump for
Arnold Throp’s Corliss mill engine.

n the previous part | described

the machining of the larger bits

of what, on the original drawings,

Arnold Throp calls the ‘air pump’.
However, | didn’t give any explanation
of the name or of its function; what
follows is largely taken from pages 73
and 74 of ref. 1. Aimost all compound
steam engines exhaust to a partial

-

18 | www.model-engineer.co.uk

vacuum created by condensing the
steam from the low-pressure cylinder
and this adds something like 12 to 14
psi to the total pressure drop across
the engine. To quote Throp directly
“By far the majority of engines had

jet condensers in which the steam
meets a flow of cooling water sprayed
in through nozzles, mixes with it to be

Photo 344:The
cylinder end covers
had a shallow
recess turned in for
decoration. This the
front (crankshaft

end) cover with
a gland boss.

ompound

Mill

Engine

PART @

condensed and flows away back to
the source.”

The condenser is either followed by,
oris combined with, an air pump which
is needed because “There may also be
small amounts of other gasses, espe-
cially air some of which comes with the
steam from the water fed to the boilers.
During the portions of the stroke of an
engine when the cylinder pressure is
below atmospheric, air may be drawn
into the system through piston rod and
valve spindle glands, drain cocks and
leaking connections. If not continu-
ously removed, these gasses will accu-
mulate and, being non-condensable,
will eventually destroy the vacuum.”

Throp describes air pumps with verti-
cal cylinders but goes on to say “More
horizontal engines were fitted with
double acting horizontal air pumps set
in line with the steam cylinders and
worked by an extension of the piston
rod. These pumps usually had an injec-
tion water spray pipe set horizontally
into the pump body casting.”

The unit he drew for the model
follows that pattern exactly, fig. 51.
The steam inlet is at the top with the
spray pipe immediately below it and
the jets pointing upwards into the
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CORLISS Mill Engine

Fig 51: Cross-sections of the
assembled air pump.

. Cooling
Steam inlet water valve
Spray pipe (¥
_______ Rear cover =
Delivery plates_
Section B-B

Section A-A

steam flow. The condensate falls to
the bottom around the cylinder and is
pulled into the cylinder by suction from
the piston through the ring of holes
around its middle. On the return stroke
the condensate is expelled through the
delivery plate, lifting the valve against
its spring, and then falls into the drain
under gravity. Now is probably the best
time to point out that, if the model is
only ever going to run on air all these
internals are unnecessary and could
be omitted! That is a choice left for

the builder.

Five of the castings are shown in
photo 343 (no, | don't know where the
sixth one was either), all of them were
the same basic ‘mushroom’ shape,
rough but with generous machining
allowances, fig. 52 has the drawings.
The covers and delivery plates were

Photo 345: The valve
plates were full of holes...

all machined with the same sequence,
first held in a four-jaw chuck by the
rough rim and the chucking spigot
cleaned up (no picture) then trans-
ferred to the three-jaw to turnin the
external details, photo 344. The holes
in the delivery plates were drilled

while the chucking spigots were still
attached and in photo 345 the spigot
is being held in a V-block hidden under
the part and not by the edges. The soft
jaws came in again to hold the delivery
plates for de-burring and finishing of
the central hole (front plate) or valve
guide pin, photo 346. The last opera-
tion on the delivery plates was to tap
the holes for two 8BA forcing screws
which we can hope will not be needed

but would be essential if the unit had
to be disassembled, photo 347. The
housing for the O-ring seal in the gland
on the front cover was turned in before
drilling and tapping the four holes for
the gland screws.

The piston is a simple brass turning
and the rod drawing was shown in
Part 9.

The valve castings had been mangled
at the foundry and were so difficult to
grip safely that | discarded them and
made the valves from brass bar. To
machine the O-ring groove in the valve
face you need a trepanning tool which
can, very conveniently, be made on
the end of a piece of 2" silver steel. In
photo 348 the cutting edge (0.11” wide)

Photo 346 ...and
needed skimming
after drilling.
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Fig 52: Drawings for the cylinder
covers, valves and other internals.

Omit gland boss
& central hole for
rear cover

0/06188 thru — A
c/bore 0.093
$0.321 x 0.06 [
Groove for - j_
4x8BAX0.125 BN g s
= ©0.656 ) =
S Sealed with
20.875 BS008 ‘0’ ring 8
3
i)
i Valves
ﬁ!!‘llng he,‘lrc(a:s?i‘rlag.s‘s Mat'l: Brass or GM
2 off 2 off
@0.875
S
L ! |~—0.156
Gland 20.5 —~|  |~05  Front
Mat'l: Brass Piston
1 off ‘I}Aggfl: Brass 0.063 44
2 0.094——=~
«
0125~ |~ 8 0375 i
5x @0.035 a
b1 B T
| L08R
1.5 1
el Other dimensions as for the front
Spray Pipe Deli
I: A elivery Plates
1M§}fl. rass or copper/brass fabrication rélla}'flz GM castings
o

is facing to the right and it is shown in
use in photo 349. In the family group
in photo 350 the valve is at the lower
right. The two springs that keep the
valves seated on the delivery plates
are about 3/8” in diameter and quite
soft, just enough to keep the valves
closed reliably.

Figure 53 has the details of the cool-
ing water valve and the pipe flanges
for that valve and the condensate
outlet pipe. The valve body came as
another rough gun metal casting nearly
half of which was chucking spigot,
and the first task was to clean this up
photo 351. The four-jaw didn’t have
much grip, so the end was skimmed
with very shallow cuts and carefully
centre drilled. Looking at the job again
now | can see that | should have made
a spider to go between the chuck jaws,
easily done by 3D printing. With the
chucking spigot turned smooth holding
the part in collets becomes easy and
the lower end was faced off photo 352
and the inside finished to a flat bottom
with a D-bit. In photo 353 the part is
being held in the dividing head on the
mill table to machine the flange flat and
drill the water passage and screw holes.
To get at the top of the valve to turn in
the details there the valve body was
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Photo 347: Two holes were tapped ™%

8BA for forcing screws which |
hope will never be needed.

Photo 348:

A trepanning
tool is needed
to form the
O-ring grooves
linthe valves.




CORLISS Mill Engine

Photo 351: It might have been less work to fabricate this bit
than machining the casting but at least there were generous
machining allowances. The surface being machined here is

it

d}f*or gripping&e part and will be removed later.

Photo 349: Rather than using the
very rough and difficult-to-hold
castings for the valves they were
machined from brass bar.

Photo 352: In this

picture most of the

parting-line flash

has been filed away

and the lower flange

~ is being turned. The

_“hole for the valve

y P \was‘ﬂrilled and bored

Photo 350: Rear view of the air 4 g TCEEERHNE.

pump/condenser with the rear .
delivery plate exposed along with

the valve and the rear cylinder cover.

Fig 53: Drawings for the cooling
water valve and fittings.
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Lﬁ Qo;; 25 Mat'l: Brass P .
0633 0.094 = 1 off

Water Pipe Flange
Mat'l: Brass
1 off

|
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o
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Photo 353: Now
the valve body is
being held in the
mill for milling
and drilling the
mounting flange.
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Photo 354: The square flange
for the water inlet pipe was
made from the solid in brass,
using super-glue to hold

the stock to a mandrel.

Photo 355: The
corners were filed
to round and the
pipe end turned to
drawing then the
flange parted off.

Photo 356: The spray bar is just a
length of copper pipe with a brass
plug soldered into the end.

4 ;
Photo 357:

stub of brass
bar was turned
to make the
two flanges
for the spray
bar and silver
soldered to
the end.

glued to a steel stub in the three-jaw
chuck and this finished the machining
forthe body. The cooling water inlet
pipe needs a square flange to match
that on the valve body, and this was
machined from the solid from a scrap
of brass glued to the steel mandrel
used for the valve, photo 354. The
corners were rounded over by filing
then the flange parted off to thickness,
photo 355.

The cooling water spray pipe could
be machined from the solid brass (a
bit wasteful) or fabricated from copper
pipe with the end plugged, photo 356
and brass flanges silver soldered to the
outer end, photo 357.

To Be Continued

Reference

1: Throp, Arnold; “The Last Years of Mill
Engine Building”; Stationary Power No: 7,
The Journal of the International Stationary
Steam Engine Society. .5.S.E.51993. ISBN
1972986 07 2
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Part of an impressive display
of Showman’s Engines.

Welland Steam Rally 2025

his event took place near Upton on

Severn in Worcestershire over the

three days of the 25 - 27 July. It is

regarded as one of the best in the
UK and I think that it is also one of the
largest now that the Great Dorset Steam
Fairis no more.

The usual display of everything steam
was on show from the magnificent
showman’s engines down to the humble
workhorses of the small steam tractors, it
was all here and on show. They must use
gallons of “Brasso” and other cleaning
materials to keep these machines in
such fine condition. Because the organ-
ising society own the land on which it is
held, they are able to demonstrate other
aspects of steam usage that perhaps

others would find more difficult. For exam-

ple they have about half a mile of standard
gauge railway track installed, on which
they run steam locomotives and a brake
van for giving rides on the ‘GWR;, the
Great Welland Railway. This year they had
the 0-4-0 Bagnall Saddle tank Hawarden
on loan from the Foxfield Railway in
steam and performing very well. There is
a comprehensive section showing how
road making used to be done using steam
powered tools, along with the sawing
and cutting of large trees and wood
sections. Afull-size ploughing demon-
stration compliments the heavy haulage
section on a considerable incline where
all sorts of machines are used to move
very heavy items. Steam traction engines
combine with large diesel-powered trucks
to demonstrate the pulling power of these
large machines. The atmosphere had to
be seen to be believed. They even have
a demonstration of a small coal mine
pithead to show visitors what that was
all about.

| always try to see how the younger
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John Arrowsmith reports from the 59th Steam Rally of the
Ross on Wye Steam Engine Society.

A view of the front end
of the Bagnal Saddle
Tank 0-4-0 Hawarden

operating at the show.

generations are involved in these events
and whether they embrace this culture of
the UK as much as they once did. Here
they were very much in evidence every-
where you looked, younger people were
involved whether it was polishing, driving,
fetching coal and water, acting as guides
or tent stewards, they were enjoying
themselves and looking at the state of
some of them | think they might have
been mining some coal as well! Great to
see, | don't think there is a problem with

recruitment for these events.

Of course it is not all about the prow-
ess of the steam era as there are many
different aspects of the show which
keep the very large crowds enter-
tained. A comprehensive craft display
and a very large model section included
a large earth moving demonstration by
radio-controlled models. Miniature steam
engines had an excellent presence with a
wide variety of prototypes from 12" scale
up to half size and every size in between.

MODEL ENGINEER & WORKSHOP



WELLAND Rally

It was good to talk to Rob Raynor, the
miniature engine organiser, about the
range of miniatures on show and there
really were some exceptional examplesin
steam and on show. Vintage and classic
cars alongside vintage tractors and motor
cycles together with historic military vehi-
cles, a wide range of operating stationary
engines and of course no event of this
size would be complete without the old
time can-can girls and a large fun fare with
a Savages’ centre engine powered gallop-
ers at the heart of things.

Put all these ingredients together
with excellent warm weather and lots
of moving demonstrations, fine music
from an excellent brass band from the
Forest of Dean, reasonably priced food
and drinks and you have the ideal mix for
all the family and the many connoisseurs
attending to ensure a successful event. It
was good to be greeted by pleasant gate
staff and field stewards who were only too
happy to help if directions or information
was needed.

I hope my photos do justice to the show

An unusual steam
powered Water pump.

and give you a flavour of what was a great
display of times past and what the future
may hold. | hope you will put this show in

A portable New
Holland 172 HP engine. [

e =

Keeling, a1909 Burrell
8NHP Traction Engine.

B

= 2
p Y
.

A 5” gauge example
of a GWR 2-6-2 Small
Prairie Tank. This is
a Kingscale model.

your diaries for next year it is well worth
a visit, you might need two days though
such is the variety of things to see and do.

\ This unusual prototype 0-6-0
“. tender locomotive Monmouth.
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A good example of a traditional §i))
threshing machine. =

A well-made 2” scale
tractor Waterloo Boy.

'i'his 4 écale McLaren Road
Locomotive is owned by Richard
Kellaway from Cornwall.

A 4.5” scale
Foden Type
C flatbed

A well-proportioned
Victorian steam
launch.

-

A 4” scale Burrell
single crank compound
road locomotive.

Alarge horizontal frame saw
built by in France by Guilliet

This rare Ransome
Sims & Jeffries
crane engine was
in action in the
working area.

& Fils in the working area.
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DIE HEAD Sharpening Jig

A Coventry Die Head
Sharpening Jig

Peter King shares plans

and information to make
a Coventry die head
chaser sharpening jig.

‘For loing lust that.

These jigs are a combination of two
arrangements, one part is to sharpen
the ‘throat’ of a set of chasers - this is
the part that does the actual cutting
of a thread. The other is to reduce the
height of the angled face at the point
where the ‘throat’ runs out. When a set
has been sharpened a little the cutting
edge gets to be above what on a lathe
is ‘centre height’ and ceases to cut,
grinding that top face restores the ‘cut’
at centre height - clever eh?

The jigs are essential in order to

chaser must be all the same on allin a
set. Every handbook has the warning
not to attempt to grind them ‘freehand’.
There is also a warning that they must
be placed in the die head in numerical
order Clockwise as the threading teeth
are formed in a spiral when manufac-
tured - but you can start anywhere.
‘Left-hand’ chasers are inserted
anti-clockwise by number! The other
warning is that if a chaser is broken,
another from another set for the same
thread that has the same number
cannot be substituted as they are made
as a set with the ‘teeth’in a spiral! The
jigs are designed such that a set of four

PARYY 1

chasers or threads
chasers can be in any order when in the
jig for the throat to be sharpened.

| recommend that you firstly acquire a
‘Coventry’ handbook from the inter-
net - there are occasional ones for sale
and free ones to down-load from the
internet - your choice. Mine is ‘Edition
25’ which is complete, fairly antique and
was free via the Internet. This handbook
also has much on adapting die heads
to machines other than turret lathes.
There are also details of the large range
of die-heads, some of which are very
different to mine - which is a 2" ‘CH".
The handbook will allow you to fairly

Axis 90° to
angled face

Left End

Front View

Fig1

Top View

Angles, AsPects And Elevations Of Main Casting
Proportlons o
sizes of jig - angles of features depicted are the same in all jigs

the features may vary between the various

Enlarged View
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Fig 2

Left End View

Front View

Right End View

Main Casting Dimensions
Notes:

B1 {

Thread centres D14
& D16 are at same

height above base.

Thread of D3 is

inclined upwards
by 2.5%

There is no thread
inD1.

BS——I

Thread D2 is inclined
upwards at 13° from

B9 !

horizontal.

Lower part is clearance,
upper is threaded,

Top View

easily follow this preamble as a look at
a suitable illustration will make some
things much simpler and clearer than
my scribbling.

Die-head ‘size’ is the maximum

diameter of thread it is designed to cut,
and the jigs are to sharpen all chasers in
the ‘size’ (or sizes) indicated on the body
of the jig. Note that some manufactur-
ers make fine thread chasers slightly

larger in size than the jig size - i.e. 13 or
14mm to fit a 2" die head.

| refer to three different ‘marks’ of jig
in this article because whilst all mine
are one design type, | have seen an
illustration of another that is similar to
mine (minor differences and suspected
to be earlier and maybe ‘original’) and
one later and very different design.
The drawings are for what | believe
is the second design - | am happy to
be corrected!

Considering the length of time | have
spent in trying to find such jigs, you
can take it as read that they are virtu-
ally unobtainable. One information
source suggested that production
stopped sometime in the 1950s or 60s.
However | have a printed card giving
instructions for the use of the Mk 3 unit

Fig 3

/

Underneath View Of 1/2” Jig
1/4",3/4" & 1" are similar but the recess
goes right to the ‘feet’ at both ends

Casting recess
1/2", 3/4"
& 1" jigs

103°

e [ Sy

) |

Left End 2

Casting recess/
1/2",3/4" & 1" jigs

Rear View
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DIE HEAD Sharpening Jig

| Sel y3se |
e | e |

- ;c_:\'. - 'AV,\',.L«!’-‘A ‘-““—

Photos 1and 1a - ¥a” - 5/16” jig.

Photos 4 and 4a - 1" jig.

which came in three different forms
for RH and LH chasers and for chasers
for different types of die head - thisiis
marked with “Copyright Alfred Herbert
Limited, Coventry 1979” but may just be
the date of printing. Perhaps production
of the unit | detail ceased in the late 60s
or early 70s - | do not know. If anyone
wants a copy of this card for the late
model jigs, | can send an email.
In‘spring’ 2017 | had just bought an
old Mk 21” Coventry sharpening jig

(after years of hunting for a jig) to use as
a pattern to make a 2" unit.

This was because | own a 2" C.H.
die-head and there are no local firms
left that will undertake re-sharpening of
chasers - new chasers are no prob-
lem! | was about to start the process
when fortuitously (and inevitably having
bought a jig), | acquired the three
smaller jig sizes down to 4" - 5/16” and
a gauge - from an advertiser on eBay.
Refurbishing, minor de-rusting and

repainting these four jigs and the gauge
then occupied much of my time, this
was however not difficult and produced
fully usable jigs - they looked good

too! The de-rusting was done using my
new Allendale Ultrasonics’ bath - the
mix goes blue and then black with rust
products in a very few minutes. The
parts then needed to be very quickly
air-blasted and sprayed with a thin

oil to prevent a fresh coating of rust
forming on the super-clean surfaces.
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Fig 3a

D21

D20

-—D22

D23

J13

Left Hand End View

3/4" & 1" positions are different

Rear View

Main Casting Dimensions Of 1/2" Jig
Note: The mounting screws for the roller retaining plate
are in a similar position to those on the 1/4” plate but

Even with quick work, there was a
slight film of yellow forming before the
oil was applied, but this film wiped off
with the excess oil on a rag. A couple
of the clamping studs were and still are
immovable, and | may do a penetrating
oil job on them sometime.

I now have jigs for ¥%4" - 5/16"; 3/8” - /2",
34" and 1”7, see photos 1,2 3 and 4 (the
‘a’s are front view, ‘b’s are rear view).
These are all ‘right hand’ jigs. | do not
have any ‘left hand’ chasers so | do not
need to make myself one, for the very,
very few such threads | produce, | have
taps and dies. The four jigs that | have
are apparently very loosely scaled
copies of each other. These jigs are all
what | call the Mk 2 version, probably
made circal930. The similar, very old,
Mk 1 dating from around 1904 has two
separate and different angled bases to
change the throat angle not one, sois
limited in its utility, though the main jig
unit is apparently much the same. Both

the early jigs used without a base plate
produce a 20° grinding angle for the
throat. | call them by different marks as
there are small visual differences in the
otherwise similar early models, going by
the handbooks. | would more than hesi-
tate to tackle the much more advanced
and rather different Mk 3, which
appears to be the last in the series.

There is clearly some demand for
them - going by the internet - advert
illustrations often show a horrible
heap of dirty, rusty bits and piecesin
a grubby cardboard box - mine were
somewhat better than that.

The series by David Earnshaw on
making a Die Head attachment for a
lathe - which by chance | was also in
the throes of re-drawing to fit my lathe
and about to make from directions in
the “Coventry” hand-book - got me
thinking. | had already submitted the
previous article to the Editor on the
manufacture of a chaser gauge - even

D24 —+|

Fig 3b

Rear View Of 3/4” Jig

1" jig has a similar bolt hole placement
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less obtainable except by chance,
so | then gave some thought to prepar-
ing a set of drawings to make a jig for
others to use. | contacted our then
Assistant Editor and we got a frame-
work sorted out for drawings and
perhaps some limited suggestions on
manufacture for experienced model
engineers to tackle. | have kept the
suggestions to a minimum as we all
work to different practices and rarely
welcome ‘advice’.

The routine the we decided on is:
- The drawing’s dimensions are indi-
cated asjust letters(ABCD - A1B1C1
etc.). As the various angles of essen-
tial features are the same (or should
be) for all the jigs, they will be shown
as such both on the drawings and the
chart. A chart will have four columns
of dimensions, one for each size of jig
with the jig size at the top of each of the
four columns and the alpha-numerically
titled dimensions down the left side.
The idea being that the user copies what
is being used and ignores or covers the
columns he or she does not want. As
areminder the angles are also shown.
Where ajig differs from the others
an extra drawing and dimensions are
provided. There are roughly 565 dimen-
sions for the four jigs - | think!

These tables are downloadable from
the Model Engineer Forum with the
series in Model Engineer by David

Earnshaw, which
gives an excel- E
i

lent explanation
of Coventry die
MODEL ENGINEER & WORKSHOP

heads at https://
tinyurl.com/
yryxémsh or use
the QRcode). To
Be Continued




Club Diary

Please send your events for Club Diary to meweditor@mortons.co.uk

2025
EVERY SUNDAY

Warrington MES
Running day. Contact :
contact@wdmes.org.uk

Wakefield SMEE
Public running day.
Contact Denis Halstead
01924 457690

OCTOBER

12 Cardiff MES
Public Running Day,
Heath Park, 13:00-17:00.

17 Rochdale SMEE
Annual General Meet-
ing. Castleton Commu-
nity Centre, 19:00. See
www.facebook.com/
RochdaleModelEngi-
neers

19 Guildford MES
Public open day, Stoke
Park. Contact: Mike
Sleigh, pr@gmes.org.uk
or see www.gmes.org.uk

19 Tiverton & District
MES

Running day at Worthy
Moor Track. www.tiver-
tonmodelengineering.
org.uk/contact

21 Nottingham SMEE
Bits and Pieces
Evening. nsmee.org.uk/
events/

21 Rugby Model Engi-
neering Society
Public Running,
refreshments, free
parking - 13.00 to 16.00
- rugbymes.co.uk.

29 Rugby Model Engi-
neering Society
Public Running,
refreshments, free
parking - 13.00 to 16.00
- rugbymes.co.uk.

30 Guildford MES
Public open day, Stoke
Park. Contact: Mike
Sleigh, pr@gmes.org.uk
or see www.gmes.org.uk

NOVEMBER

1 Bradford MES

BMES Annual Exhibition
& Competition, 12.30
pm - 4:00 pm, St James'’
Church, Baildon, BD17
6HH. Adrian Shuttle-
worth, 07767 375648

1 Gauge 1 Yorkshire
Group

Running day at Drax
Power Station social
club, 9:30 - 15:30.
Contact secretary@
gaugelnorth.org.uk

1Tiverton & District
MES

Running day at Worthy
Moor Track. www.tiver-
tonmodelengineering.
org.uk/contact

16 Tiverton & District
MES

Running day at Worthy
Moor Track. www.tiver-
tonmodelengineering.
org.uk/contact

18 Nottingham SMEE
Peter Harris, Railway
Tunnels. nsmee.org.uk/
events/

21 Rochdale SMEE
Models competi-
tion night. Castleton
Community Centre,
19:00. See www.face-
book.com/Rochdale-
ModelEngineers

29 Gauge 1 Yorkshire
Group

Running day at Drax
Power Station social
club, 9:30 - 15:30.
Contact secretary@
gaugelnorth.org.uk

DECEMBER

7 Guildford MES
Public open day, Stoke
Park. Contact: Mike
Sleigh, pr@gmes.org.
uk or see www.gmes.
org.uk

14 Guildford MES
Small Model Steam
Engine Group meeting,

14:00-17:00, Stoke Park.

Contact: Mike Sleigh,
pr@gmes.org.uk or see
www.gmes.org.uk

16 Nottingham SMEE
Rob Milliken, Guild of
Railway Artists. nsmee.
org.uk/events/

19 Rochdale SMEE
General meeting.
Springfield Park, 17:00
onwards. See www.
facebook.com/Rochda-
leModelEngineers

2026
JANUARY

17 Gauge 1 Yorkshire Group
Running day at Drax
Power Station social
club, 9:30 - 15:30.
Contact secretary@
gaugelnorth.org.uk

FEBRUARY

21 Gauge 1 Yorkshire Group
Running day at Drax
Power Station social
club, 9:30 - 15:30.
Contact secretary@
gaugelnorth.org.uk

MARCH

21 Gauge 1 Yorkshire Group
Running day at Drax
Power Station social
club, 9:30 - 15:30.
Contact secretary@
gaugelnorth.org.uk
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Standard
2-6-0 Cla
Tender

Engine

Doug Hewson describes the
making of cylinder drain cocks

PART 21

-

=

ERp—— e cevmar

Photo 195: One of Geoff’s drain
cocks disassembled.

Photo 196: Casting in jig for boring.

34 | www.model-engineer.co.uk

here are three drain cocks either

side of the BR Standard Engines

and | am sure that other people

have asked ‘why?’, apart from
me when | was a learner. The thing was,
that cylinder cocks were steam oper-
ated so everything had to be steam
tight. Well, if you hadn’t noticed, the
centre oneis much smaller than the
ones at each end and this is because
the centre one just acts as a steam

chest drain, so all it has in there is a ball.

Photograph 193 shows the drain
cocks on my 4MT and photo 194
shows the set quite clearly. Machining
of the lost wax castings took quite a

lot of thinking about as nothing was
cored out. The main thing was to

bore the little cylinders out a inch.
Inthe end | decided that | needed a
fixture I could hold in the 3 jaw chuck,
as | started getting numerous orders
from customers who wanted the cocks
ready machined, unsurprisingly. | made
up a piece of 34" angle about three
inches long with a piece of ¥2” round
bar welded inside it. With a little more
bar | made a U to sit inside the end

of the angle. This had a hole in it to
allow part of the cock to sitinit and
then | welded a bridge over it with a 6BA
Allen screw in the centre. This meant

Photo 197:™
Construction

of jig.

MODEL ENGINEER & WORKSHOP



BR Mogul

that it was one simple movement to
fit the drain cock into the fixture, bore
it and then lift it out and pop another
one inthere without disturbing the
fixture. | found that | could bore them
out at about two minute intervals.
Photograph 195 shows Geoff’s
drain cocks machined and as you will
see he has used a ball to shut off the
steam. Eddie just made a point on his,
‘bullet’ for want of a better word, and
either works very nicely. Photographs
196 and 197 show the little fixture
which | made for machining my cylinder
cocks and it was so easy to use. | know
it looks rather crude, but it worked, and
that was what mattered to me. All it
then needed was the O-ring fitting into
the groove made for the job. O-rings
just need a bit of sideways movement

FESS 1/4 x 40
0.40625 octagon
\ _5/8_
/16 ‘ 3/16 hex
WO mE=] -
© L7/64
@ 5/32
1/4

Cylinder Relief Valve

soft solder in position
after si:redwingl dr:in cock
into cylinder blocl

cy S

=Ly

21/16 x ZSSWG
tube clipped to
drain cock pipes
5/32 x 40 union

Centre drill for @5/32
nitrile ball seat
Drill passage no.50

]

Fig 79
Square hole to f— -
open out in body—~ TH—
o 3/4 _t_ L Fit cover from
Drill no.50
26SWG plate &
for 10BA 3/32 2 x 12BA sets
studs , L r \
m —— — _ -
= }_ﬂ;—:@
= I
]
8 1/4
Bolt-on Type Relief Valves
1/8 285G copper tube B S e b sts of 3o i

thread & silver solder

Drill no.40 to bore
Open up to @7/32 & ‘D' bit
Ream ©1/4 & tap 9/32 x 40

© 1/4 % 40 @1/4 s/s valve
- S 9/32 x 40
LH cylinder cock j 3/16 3/8 5/32 x 40

|1 _.| @1/16 copper tube from

I —Ede T ] _ a B /dram cocE manifold
o 1—% J L RH cylinder cock shown

e
L_—J a @1/16 x 28SWG tube
9/16 °§ e to cylinder drain cocks
Q Cut across
5/32x 40

/ \ ©3/32 tube from rear
%/ﬁ:pping on steam chest

3/1 6 x 40 union

Steam Chest Drain

Steam Operated Cylinder Dram Cocks
Lost wax casting set consisting of

2 LH cocks, 2 RH cocks

2 steam chest drain valves

One operating valve

o

@3/32 pipe from
drain cock valve

3/16 gland nut
& @1/8 ball to
form drip valve

@o

5/32 x 40 unions

3/16 x 40 union
Drain Cock Manifold

Situated beneath smokebox saddle
Arrange to sit level so that system drains
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Photo 198: Replaced unions. Photo 199: Finished actuating
valve.

Photo 201: Valve on full size locomotive.
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so that they can squash into the groove
to form a seal. | usually test this by
holding my 6 inch rule over them to
make sure that the ring squashes by
about 5 thou and that is plenty.

We now come on to the actuating
valve. | made the pattern thinking
that | was going to make it easy and
could just pop a pipe into the union and
that would be it. However, when it came
to doing the job, | realised that | needed
to use the unions properly. I then had to
make some 5BA unions, chop the lost
wax cast one off, and fit some proper
ones on. Photograph 198 shows
the unions replaced before | silver
soldered them into the body. This was
so that | could use 1/16 tube to make
the various connections. Someone
sent me super photo 199 to show the
finished article, this is one for my 4MT
design. The one for the 76000 needs
a different handle. Photograph 200
shows the fitted pipework on my 4MT
but there is no difference in the layout
for the 2-6-0.

Photograph 201 is the valve on
76079 and | have shown the full picture
as | am sure that you will find all sorts
of things you will want to copy off there.
As you will see there is a different
handle and a hole in the front of the cab
with a rubber washer round it to seal it
from draughts. There is a lever inside
on the driver’s side. Photograph 202
shows the lever and, instructively, there
is also a note on there to say what it is!

| have photo 203 to show
how | finished boring my valve with a
D-bit and then with a special boring tool
which | made to finish the bore to give
a flat surface for the disc valve. | also
polished the seat a little with a bit of
1200 grit wet and dry. Yes, | know, a bit
of watch making but needs must. To
finish off there are a few more | made
earlier, photo 204.

We can now go on to making the
cylinder relief valves. There are several
types of these on the BR Standard
Engines, and | have shown both types
and then you can fit which you like. Our
2-6-0 has the bolt on type which is fixed
to the cylinder covers with a couple of
10BA bolts. Photo 205 shows the bolt
on type of relief valve on loco 75029
and photo 206 shows the screw in type
screwed into 76017, hopefully my draw-
ings should explain everything that you
need to know.

The last part of the cylinder saga
are the anti-vacuum valves (or snifting
valves) and these are shown on my
drawing. These valves are to prevent
ash being drawn down the chimney
when the engine is costing on a downhill
gradient if the regulator is closed. | have
provided a lost wax casting set for this
and that design came from the Great
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BR Mogul

b3: Finish
boring valve
with D-bit.

Photo| 202:
Actuating handle.

Photo 204: Collection
of valve parts.

Fig 81

o
3/16 x 40 7/16 —= | |=—5/32
Back plate .1/4 2B LE/ 1732218 -
\ 5/16 x 40 S = 3/16 x40 (6iid
_L X 7/64 sq. & &5 3/16 glan
] = \ S} S} / nut
: t t i
— [ W __£H”
il ! 8BA /T
2 1/16JLS —1/32 l 1/32
m
2xno.54 Remove cast unions from valve > g 1/8— t
Port f & replace with new ones 5/32 x 40 S} ~—3/32 —= 3/32
SR Stainless
no.40 spring
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Fig 82 ?3/32 tube from 5/16 Fit thin greased
ket
manifold, tee'd off . o D S
Shut Open Pipe to pedestal § \
| -
: / i =\
o \@i(s @, 1 1 Nickel silver val
S : O _— Nickel silver valve
B ' . \\Q e ED]:
’ - \ ~09/32__c/39 5 40 plug
3 e TR in front boss
1/4 _— a1/ @] 1732 O
‘ ?3/32 pipe to o Z~H ol
) . drain cock manifold no.12
Cylinder Drain Cock Valve ’1/42/ Bokttocyl, |
Lost wax casting y s;lr:jgse&v?rtl A
@ paper gasket

8BA limiting screw
& lock nut

Anti Vacuum Valves

?S‘:anﬁtfit?r?gsveatlves) Fig 83

Western. | have some lovely photos
which were supplied by Geoff Whittaker
taken when | was describing Geoff’s
76069 in Engineering in Miniature some
Photo 208: Parts of relief valve. years ago. There are two castings for
these valves, a top and a bottom but
you will need to make the valves and the
best material for making those is nickel
silver. | bought some which | spotted

on a stand at one of the exhibitions

and | still have some. The castings just
need facing and they need to have a
light countersinking for the valve seat.
Photograph 207 shows Geoff using a
tool for forming the angle on the face.
Photograph 208 shows the bits and
pieces before they were assembled.
Photograph 209 shows one of the
valves on my 4MT and finally photo 210
shows a similar one on Geoff’s 75069
and as it happens, this photo is identical
Photo 209: Valves on Geoff’s to what your 2-6-0 should look like.

cylinders. To be continued

Photo 205: Bolt on relief valve on
front cylinder cover.

: : _,4"45
-l

Photo 206: Screw in relief valve.

-

Photo 207: Forming angles Photo 219
seat on valve. ‘ A A
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These articles by Geometer (lan Bradley) were written seventy years ago.
While they contain much good advice; they also contain references to
things that may be out of date or describe practices or materials that we
would not use today either because much better ways are available of for
safety reasons. These articles are offered for their historic interest and
because they may inspire more modern approaches as well as reminding
us how our hobby was practised in the past.

Different types of pumps

ike many other mechanical
devices, pumps have become
largely of established design
according to particular functions
-a state which is likely to continue,
except for detail alterations arising
either from changes in layout,
or from introduction of new
materials. Always keeping in
mind the necessity to limit com-
plication and expense, the reason
why such and such a pump is
preferred, or is more practical in
particular circumstances, 1s gener-
ally obvious when conditions are
analysed.
For raising a fluid like water from
a shallow well, the ordinary hand-
operated “ lift 7 pump, A, can be
employed. The rising pipe has a
flange on which the body of the pump
is bolted, the joint washer between
them, usually of pliable leather, in-

Eorporating a flap valve.
e lhe dpump plunger comprises an
mverted cup leather or * bucket ” and
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a flat-seating metal valve. Once the
water has been lifted into the pump
barrel the flap valve prevents gack—
flow, and as the plunger descends the
valve in it permits water to be dis-
placed above-and on the next stroke
1t is lifted and flows out of. the spout.

Limit of lift, set by atmospheric
pressure and weight of water, is
about 30 ft. For greater depths the
Eump must be down the well and the
ody extended upwards by a pipe.
Alternatively, when the pump is a
force type the plunger is mounted on
a round rod which passes through a
gland n the top cover, where there 1s
generally another valve to hold the
column of water above the plunger.

The ordinary cycle or motorcycle
Eum (and the type used on small
lowlamps) also employs a cup leather
plunger, B. Because air is the fluid
pumped it is possible to dispense with
a valve on the plunger, this function
being taken over by the cup leather
being flexible enough to’permit air to
pass on the return stroke.

An important feature then is a
metal backing washer large enough to
support the cup leather against
ressure and prevent its forward-
acing lip turning backwards-as can
happen with a small washer when wear
occurs. The other essential valve for
such a pump is that in the tube-or
the finger when this is placed over the
outlet hole. A blowlamp pump has a
valve in the bottom of the barrel.

Small plunger pumps

A small force pump, as may be
used on a model to feed a boiler. is
usually to a design resembling that at
C. The plunger %;s a packing gland
to obviate leakage and two ball valves
are arranged one above the other.

For convenience in reaming or
lapping the pump bore in small sizes,
it can go right through the body and
be blanked off by a screw-in cap.
The valves should rest on flat seatings,
and their lift be limited. Saw nicks
across the faces above the valves
Erevent flow being stopped by the
alls covering the holes.

When the fluid pumped is oil, and
operation 1s slow, an oscillating type
of pump can be used-oil feed on
some motorcycle engines. This has
the advantage of being positive in
action, since ball valves could work
sluggishly with o1l and reduce output.

Layout can be as D, with the pump

body circular to oscillate in a casing,
the inlet and outlet ports (bottom and
top) being in the end. Here, too, the
pump bore can be finished right
through. By comparison with the
pump at C. this one would not be so
suitable for water owing to wear and
leakage involved.

When wear and leakage would be
insurmountable groblems in an ordin-
ary pump a diaphragm type is chosen,
E-the petrol pump on cars. With this
only the flexible composition dia-
phragm and the plastic valves are in
contact with the petrol, all operating
mechanism being isolated. Operated
by a cam, a lever pulls the diaphragm
down against a spring, which then
returns 1t on the pumping stroke,
providing a regular pressure.

Two small gears rotating in a
casing, F, make a satisfactory pump
for o1l, particularly when submerged in
it as in a car sump or motorcycle
timing case. No valves are required,
and intake and discharge are as shown,
the oil passing in the tooth spa
round the outside of the casing. Ef
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Royal Mail Stamps to Celebrate

m:gagﬂ_r: (
‘x | |ﬂ']| l.

LA AP

his year Britain marks 200

years of the modern railway,

and the Royal Mail has issued a

striking new set of ten stamps
celebrating the rich heritage of British
steam locomotives and the pioneer-
ing development of the UK's railway
network.

Six of the stamps will celebrate Brit-
ish steam locomotives and the devel-
opment of UK railways. A further four,
presented in a miniature sheet, mark
the 200th anniversary of the opening
of the Stockton and Darlington Rail-
way, in 1825. The stamps and a range
of collectible products are available
to pre-order at www.royalmail.com/
steamlocomotives and by telephone on
03457 641641.

The main set features six iconic
locomotives that helped to shape the
history of rail travel in Britain: Loco-
motion No. 1, Rocket, City of Truro,
Mallard, Duchess of Hamilton, and
Evening Star, British Rail’s last steam
locomotive.

The miniature sheet includes
the opening of the S&DR, in 1825;

%’mrktma 4

\ .

dl‘ ll

Duchess of Hamifton attended
the New York World's Fair, 1939

Locomotion No. 1at Darlington, circa
1890; a commemorative postcard from
the S&DR centenary in 1925; and a
photograph of a replica Locomotion
No. 1from 1975.

Royal Mail worked closely with the
National Railway Museum and Darling-
ton Council on the stamp issue.

The steam locomotive enabled
the Industrial Revolution to advance,
moving goods and people around the
United Kingdom as never before. Key to
its development were Richard Trevithick
and the father-and-son team, George
and Robert Stephenson. Trevithick was
the first to have a steam locomotive
pull a train, while George Stephenson
designed both locomotives and the
routes on which they could run.

The main line of the S&DR, opened
in 1825 using the engine that came to
be known as Locomotion, was powered
by steam locomotives from the start.
Four years later, Robert Stephenson
created the prize-winning locomotive
Rocket, which proved steam'’s worth
at the Rainhill Trials for the Liverpool
and Manchester Railway. Steam
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City of Truro was unofficially
timed at 100mph, 1904

‘; locomotive built for BR, 1960

locomotives became key to that enter-
prise's financial success, prompting the
rapid development of powered railways
across the country.

With each passing decade, faster,
heavier and more powerful locomotives
were developed, including City of Truro,
which was unofficially timed at 102mph
(161km/h) in 1904 (the first official UK
record, achieved in 1934, belongs to
Flying Scotsman). This trend saw its
culmination in very fast express passen-
ger locomotives such as Mallard, as
well as powerful heavy-freight engines
in use on goods trains through to the
1960s, epitomised by British Railways’
last completed steam locomotive,
Evening Star.

Mike Crawshaw, Head of Heritage
and Culture for Darlington Borough
Council, said: “We are truly honoured
and thrilled with these commemora-
tive stamps that celebrate the impor-
tance of the Stockton and Darlington
Railway (S&DR). They beautifully
capture the spirit and significance
of the S&DR and Locomotion No.1,
and we're proud to see this moment

celebrated in such a
meaningful and last-
ing way.”

The stamps, and
a range of collect-
ible products, are
available at www.
royalmail.com/
steamlocomotives
and by telephone on
03457 641 641.
A Presentation
¢34 ik Sa Pack including all 10
i stamps is priced
at £17.90.
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Readers' Tips

¥ CHESTER

MACHINE TOOLS

We have £30 in gift vouchers courtesy of engineering suppliers Chester Machine Tools for each month's
"Top Tip". Email your workshop tips to meweditor@mortons.co.uk marking them 'Readers Tips', and you
could be a winner. Try to keep your tip to no more than 400 words and a picture or drawing. Don’t forget to
include your address! Every month we'll choose a winner for the Tip of the Month and they will win £30 in gift
vouchers from Chester Machine Tools. Visit www.chesterhobbystore.com to plan how to spend yours!

Easier Collet Closing

This tip for modifying Myford collet nose pieces comes from John Bauer, who states it appeared in Model Engineer
many years ago, but we agree that it bears repeating (and could apply to other difficult to tighten items):

As hands age tightening the
Myford collets becomes
increasingly fraught. By
modifying the nose piece as
shown a suitable C-spanner
can be applied, in this case
one of 53-55 mm size. A 1/4
inch 4-flute milling cutter
fed carefully and without
cutting oil was used to make
the recesses in 0.035inch
depth increments. The

recesses need to be sized to
accommodate the C-spanner
to be used. In this case the
end mill was brought to the
outer ring in the centre of the
nose piece to an eventual
depth of a goodly 1/8 inch as
measured at the periphery of
the piece. This tip was noted in
the Model Engineer about two
generations ago, so it seems
to be about time to resurrect it.
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Please note that the first prize of Chester Vouchers is only available to UK readers. You can make
multiple entries, but we reserve the right not to award repeat prizes to the same person in order to
encourage new entrants. All prizes are at the discretion of the Editor.
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 THE BRADFORD CUP AND

VENSON TROPHY 2025
{2025 conpermonwers

Following the online votes by Model Engineer & Workshop readers and forum
members we are pleased to announce the winners in our two annual competitions.
The two trophies will be at the Midlands Model Engineering Exhibition and we
hope to be able to present them to the winners on Sunday Afternoon.

L N n \
Gerald’s'model V' ' _as N
= y

GWR Pannier ‘:

THE BRADFORD CUP

The winner of this year's
Bradford Cup for the best
article in Model Engineer
2024-February 2025, is Gerald
Martyn, for his series AGWR
Pannier Tank in 3 /2" Gauge.
Congratulations to Gerald,
and also to our other entrants,
notable David Thomas who
came second by a small margin
in a surprisingly close contest
all round.
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General arrangement of Gerald’s model.
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COMPETITIONS 2025

STEVENSON TROPHY 2025

The winner of this year’s Stevenson
Trophy is Dave Sanderson, for his CNC
mill. Again, congratulations to all the
entrants, while Dave was the clear
winner, all entries received plenty of
support from voters.

The project has not been described
in full in the magazine, but Dave

has shared details on the forum.
Here is Dave’s full description of his
winning project:

The Sanderson CNC Mill

As my projects now include shapes
which are not trivial to manufacture
by manual means | decided | needed
a small CNC mill. The majority of
intended use is for small (under
~100mm XYZ) parts.

The design is a fixed gantry carrying
X and Z, with a moving table inY.

This layout is intended to allow high
accelerations with good rigidity in

a small footprint as needed for a
machine with high speed spindles and
small cutters. | already had a 24,000
rpm ER16 spindle from a previous
project and decided that travels of
~150mm in XY and Z was ‘about right".

The base is a Cast Iron surface plate
of the approximate correct size

that | found on EBay. This was then
hand scraped flat to give a good base
reference surface to align the rest to
and for the linear rail ways. The ball
screws are 12mm x 4mm pitch.

The main structure was designed

to be laser cut from plate steel of
varying thicknesses. It is of a box
design with tabbed construction for
ease of assembly and a closed back to
increase the rigidity.

It ties the 2 main columns of box
section that carry the gantry rigidly

to the surface plate base. The gantry
itself is a large 12mm plate, which in
turn is backed by a 50mm deep ribbed
weldment which | surface ground flat.
This carries the X axis carriage, which
is made from a pair of Hemmingway
surface plate castings (cheaper and
lighter than lumps of Cast Iron). These
were machined, scraped and aligned
to carry the Z Axis and X axis linear
rail cars. | opted to have the rails
themselves on the Z axis ‘quill’ as it
seemed more rigid than the other
way round, as on Chinese CNCs. The
‘quill’ carries the spindle and lead

screw and is HRS channel which is
machined appropriately.

All the rails are aligned in the

same manner - Linear rails are not
necessarily straight and are designed
to be pushed into an alignment
feature on the machine. As | had only
flat scraped surfaces, | did not have
the required edge, so the rails are
aligned using countersunk SHCS,
which wedge a round bar into the

rail side. By adjusting the opposing
screws a powerful and controllable
alignment can be created. One rail was
first aligned straight (using a surface
plate and indicators), then its part
was aligned parallel. The C-C distance
was controlled on the car mounts,
such that all the ways are aligned and
non-binding.

The Table is machined from a WDS
Cast Iron CNC fixture plate. This came
with T slots that match my main Mill
and has pockets to carry the linear
rail cars on the underside. The control
system is housed in a steel cabinet
bolted to the stand. It has power
supplies for the steppers and DDCS
Expert controller and switch gear and
filter for the VFD drive for the spindle.
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ngineering as a spectacle, that's
the Falkirk Wheel, a magnificent
work of 21st century engineering.
Unlike some tourist attractions,
this deserves all its 500,000 visitors a
year. Many will take a trip on this, the
world’s only rotating boat lift, photo 1.
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Besides providing a link between
the Union Canal and the Forth and
Clyde Canal it is a remarkable work
of mechanical engineering artistry
attracting investment and develop-
ment nearby. Although the Falkirk
wheel is the most spectacular part it is

Photo 2: Falkirk Wheel is the only rotating
boat lift in the world and attracts around

1/2 million visitors a year.

Scottish

Canals \

N o
Fatin

just one component of a major canal
restoration project, photo 2.

CANAL HISTORY

The wheel links two historic canals.
Starting at Bowling on the River Clyde,
the Forth and Clyde Canal has a Glas-
gow branch to Port Dundas and goes
near Falkirk to reach Grangemouth
on the Forth Estuary. All 57km were
fully completed by 1790. It was the
first canal in the world to link two seas,
which it did via some forty locks.

By 1822, the Union Canal linked
Edinburgh with Falkirk. It was a contour
canal without locks, but at Camelon,
near Falkirk, a flight of eleven locks
linked down to the Forth and Clyde.

On the Forth and Clyde Canal
smaller seagoing ships could pass
along thanks to lifting bridges. Several
shipyards along the route, like that at
Kirkintilloch, built boats - notably the
Clyde “Puffers”. Up to 3 million tons
of coal and stone traffic passed along
the canal annually and about 200,000
passengers travelled annually by the
1830s. Water transport was safer and
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Photo 3: Diagram of wheel operations.

aqueductlinks the

© Falkirk Wheel Guidebook and Scottish Canals 2023

more comfortable than road coaches.
During the First World War,
Grangemouth dock was closed and
the waterways declined. Falkirk's
flight of locks was out of use by 1933,
and both canals were truncated in
the 1960s. Roads, motorways and
pipelines were built across the canals
barring through traffic, but the canals
remained important for drainage.

RESTORATION

Refurbishment began in 1999.
Besides repairs to locks, aqueducts
and bridges a 1.7km new canal
was built on Edinburgh’s outskirts.

tours are run monthly and
can be booked in'advance=

Unfortunately, the flight of 11 locks in
Falkirk was not restorable. The Union
Canal was 35m above the Forth and
Clyde. The challenge was how to
provide a link?

British Waterways, now Scottish
Canals, worked with the Dundee
architects Nicholl Russell Studios to
come up with an eye-catching and

practical idea, envisaging a spectacu-

lar landmark.

A boat lift was needed and archi-
tects developed ideas, some based
on the funicular railway concept,
used on some continental boat lifts,
and others using counterweighted
arms to lift boats in water filled

tunnel; under the Antonin

cradles. The design stage took five
years with thoughts turning towards
a rotating wheel as an open cylindri-
cal drum, not unlike a Ferris wheel. It
was feasible but clumsy in appear-
ance, so engineers and designers
looked at it again. Eventually, they
realised the wheel concept was
sound, but a wheel does not require
arim.

Devising the ultimate structure was
a multidisciplinary effort involving
a twenty strong team of engineers,
architects and steel work fabricators.
They considered various options and
eventually settled on a rotating boat
lift with two opposed arms, photo 3.

“*Photo 6: Visitors
= ~join the electric
boat Archimedes

" in the basin
ready for aride

on the lift.
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How the Wheel Works

Central cog fixed to
aqueduct support

(Gondola, fixed to
louter cog, rotates
within arm

|
Axle, fixed to arm,
is turned by
hydraulic motors

A Small cog, turning against
fixed central cog. also tums
outer cog

Photo 7: Diagram showing how the wheel works

from the Guidebook

© Falkirk Wheel Guidebook and Scottish Canals 2023

NOT ONLY THE WHEEL

Remains of the Roman Antonine
Wall and Rough Castle are near the
Wheel. A new canal would link from the
Union Canal to the boat lift, but ancient
monuments could not be disturbed. So
the canal goes through a short tunnel
under the wall, the first canal tunnel
to be built in Britain since the 19th
century, and crossing a short aqueduct
to the wheel itself, photo 4. The area
had to be excavated and remains of an
old tar works cleared.

The wheel fits into a giant bowl in the
hillside with a basin and lock leading to
the Forth and Clyde canal. The aque-
duct to the wheel is built on concrete
pillars. Mechanisms for the wheel are
housed in further pillars, photo 5.

Apart from private boat owners or
renters who use the canal, the wheel
offers trips on its two electric boats,
Archimedes and Antonine, with a short
ride through the canal tunnel, photo 6.

Joining one of the boats at basin

kel iy
Photo 9: Gondola with boat seen f
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rom
bank near the start of the lift. It is almost
completely silent in operation.

level, a visitor sees the gondola

gates at each end close and then the
boat starts to lift. The ride is almost
completely silent and takes just five
minutes. The gates open, as do those
on the aqueduct, and the boat sails
out for the rest of the fifty-minute ride
before returning to the basin.

HOW IT WORKS

The wheel works through two
opposed counter-balanced arms rotat-
ing to raise or lower gondolas. Each
gondola is in effect a self-contained lock
with gates at each end to hold water,
photo 7.

Visitors sometimes ask if the lift will
work if there isn’t a boat in a gondola.
No problem. The long-ago genius
of Archimedes applies. His principle
shows that each boat displaces its own
weight of water, so the gondola weighs
the same whether the boat is in or not.
The total weight of a gondola, boat and
water is about 250 tons.

!

Photo 10: The gondola nears the halfway point of the lift

Photo 8: Boat enters lower gondola ready for lift

The rotating part has a central axle
and arms. At the arm ends are rings
holding the gondolas. Using linked gear
wheels as the axle rotates, the gondola
also moves to remain level. Below each
end of the gondolas bogie wheels run
round a rail inside the hole at the end of
each arm.

The gear wheel round the gondola
in each arm is the same diameter as
the central gear wheel on the axle. So
with an intermediate gear wheel linked
between the axle gear wheel and the
gondola gear wheel both move together
ensuring gondolas stay level. Simple
but it works. Although the designers
had access to computer aided design,
it's reassuring to know the design was
still tested with a Lego model.

Gates at the end of the gondola and
aqueduct are locked shut automatically
as the boat is about to lift, photo 8.
Once the gondola has reached the
correct level the required gate opens
along with the gate on the aqueduct so
the boat can float out.

il

showing the gear wheels.
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THE FALKIRK Wheel

CONSTRUCTION

The aqueduct has concrete pillars
and the mechanism is housed in
another large pillar. The visually
striking arches over the aqueduct are
not concrete but fibreglass reflecting
their non-structural function.

Designers and constructors are
proud of the way water levels are
computer controlled to balance,
allowing a maximum of 75 mm differ-
ence in water levels between gondo-
las and basin or aqueduct. The gates
holding the water in the gondola and
the canal at the upper level are quite

unlike conventional canal lock gates. = G (9L
Instead gates fold down into the r - ‘Photo'11: The end of’
water. When a gondola with a boat ; - iy the wheel'seen from

arrives at the upper level a rubber
seal springs out across the bottom 1 4 /. &-g'-"’" . s
and sides of the 50 mm gap, ensuring e _"‘."',..qn gondcgla Uk
a correct seal, photo 9. AT sl [ i R T a1 |

Water is pumped to fill the gap
between the two end gates on the
gondola and the aqueduct and the
gates lower down, allowing a boat or
boats to leave the gondola. Photo-
graphs 10, 11 and 12 show more of
the sequence. A reverse sequence
follows. As the gates lift the seal
retracts hydraulically once the gates
are vertical. The gap between is
pumped dry and the seal retracted by
hydraulic power, photo 13, shows the
seals. The sequence repeats for the
next boat as it arrives in a gondola.

It might be expected that arms
are welded. Not so, apart from
the difficulties ensuring welds are
consistently good there would be the

/ /th'e ban’%&ﬁe-right'

Lo e

roblems transporting a vast assem- = i S
Dly to Fallirk. Nor world welded . - Photo 12: Top of the lift with the wheel
joints cope well with fatigue induced - vertical and the boats about to leave

stresses that could be experienced s et X the gondolas at top and bottom
on the wheel. Instead, the engi-
neering contractors made the parts
at their Derbyshire works and trial
assembled them using bolts before
transport from Butterley. Eventually
15,000 bolts were mated accurately
with over 45,000 bolt holes. Overall,
the wheel weighs 1,200 tons and the
empty gondolas are 50 tons each,
photo 14.

While the visitor centre has inform-
ative displays, little is said about
the ten hydraulic motors rotating
the axle driving the lift. They were
made by Hedley Hydraulics and are
remarkably economical, photo 15.
It’s claimed that balanced wheel uses
just 1.5 kWh of electricity for each
half turn, a tribute to a design balanc-
ing loads and to careful construction.

Moreover, it uses very little water, Photo 13: Close up
unlike the previous locks which used of the end gates
up to 3,500 tons every trip through jand bogiegwheels
the flight. ‘
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Scottish
ACGn -

Photo 15: Ten of these hydraull '
motors operate the,lift. They were
made by Hedley.Hydraulics. Photo
taken on a 'Behind the scenes’ tour
© Falkirk Wheel and Scottlsh Canals 2023

REGENERATION

Besides tourists served by a visi-
tor centre the wheel helps the wider
regeneration of canal corridors in central
Scotland. While claims for regeneration
success are common for major projects,
this one appears to have delivered,
photo 16.

Apart from the numbers employed at
the wheel it's estimated that additional
inward investment will attract about
16,000 jobs in total, plus encouraging
development of 14,000 homes along the
route, photo 17. The Falkirk Wheel and
canal improvements have been a force
for development. Similar can be said
for other major engineering projects, a
lesson lost on those who pressed for
High Speed 2 to be abandoned.

VISITING THE WHEEL

Opening hours vary with the seasons.
See website www.scottishcanals.co.uk/
visit/canals. Also cafe, gift shop, chil-
dren’s play area and “splash zone”,
fishing.
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Photo 16: Narrow boat
leaves the wheel to the
basin where it may travel on
the Forth and Clyde Canal.

Access to the wheel and visitor centre
is free though there is a charge for boat
trips. Some coach holidays to Scotland
feature the wheel.

Bookable Behind the Wheel tours
take place onthe last Saturday of each
month, but 2026 dates have not yet
been confirmed - please check the
website for details.

FINDING THE WHEEL

What3Words: ///hometown.depravity.
tangible
The Falkirk Wheel, Lime Road. Falkirk
FK14RS

Trains from Glasgow and Edinburgh to
Falkirk Stations. Taxi ranks at Graham-
ston, Camelon and Falkirk High Stations
or phone Bruce’s taxis 01324 636000.
No direct buses to the Wheel but McGills
Buses no 7 and 8 go to Ochiltree Terrace
near the Wheel. Car parking £3.50
per day.

Several firms and Scottish Canals
offer canal boats for hire on both canals
am interesting way to visit the wheel
enjoying the waterways.

Photo 17: This lock links the IoWer wheel
basin with the Forth and Clyde Canal.

OTHER ENGINEERING
ATTRACTIONS NEARBY

The Kelpies

Another eyecatcher 6km away in the
Helix Eco Park, vast steel sculptures of
Celtic water horse heads. The Kelp-
ies Experience is a 90-minute guided
aerial climb to the horse’s mouth via
cables, ladders and platforms with an
abseil or quick flight descent.

Bo’ness and Kinneil Railway

Run by the Scottish Railway Pres-
ervation Society. The railway offers a
10-mile round trip along the Forth Estu-
ary behind10-milege steam or diesel
traction. Also the Museum of Scottish
Railways exhibition and engineering
workshop viewing gallery.

Website www.bkrailway.co.uk

Thanks to Shirley Bartynek and Rebecca

Goldie (Scottish Canals) for help with
this article.
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SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE

SPEED CONTROL FOR LATHES AND MILLING MACHINES

Newton Tesla (Electric Drives) Ltd have been trading since 1987 supplying high power variable speed drives
and electric motors to industry up to 500KW so you can be confident in buying from a well established and
competent variable speed drive specialist.

o LS
I
Now manufactured in stainless steel enclosures,
10 year Warranty

o

Managing director George Newton, originally from the British Steel industry where he worked with 20,000 HP rolling mill drives is also a
skilled machinist and uses his own lathes to design and refine speed controllers especially for the Myford ML7 & Super 7

For the Myford ML7, George and his team produce the AV400, a complete ‘Plug & go’ solution including a new variable speed motor
that meets the original Myford motor specification, has the correct 5/8ths shaft diameter and is a direct fit
The ‘AV’ range is extended with the Av550 & AV750 for the Super 7 lathe giving a choice of 3/4HP & THP motor power
Full Torque is available from motor speed 90 - 1,750 RPM
Advanced Vector control for maximum machining performance
Prewired and programmed ready to go
The AV400/550/750 speed controllers have an impressive 10 year warranty for the
inverter and 3 years for the motor (Terms and conditions apply)
Over 5,000 units supplied to Myford owners
Speed control solutions also available for other lathes including Boxford, Southbend,
Colchester, Raglan etc call or email for details

Technical support available by telephone and email 7 days a week

Newton Tesla (Electric Drives) Ltd. VISA @

Warrington Business Park, Long Lane, Warrington
Cheshire WA2 8TX, Tel: 01925 444773
Email: info@newton-tesla.com AR E | ' WL RL=
Visit https://www.newton-tesla.com for more information. SERMTIS RS Automation Dealer

CENTRE

Follow us on Facebook: www.facebook.com/NewtonTeslaLtd

Si (System international d’unités) Newton, unit of mechanical force, Tesla, unit of magnetic field strength

Please mention Model Engineer when replying.



he Sweet Pea Rally is an annual
event for owners of Sweet Pea
locomotives and its variants -
Sweet Violet, Sweet William, and
Metre Maid. The rally has been held up
and down the country for over thirty
years under the guiding hand of Phil
and Jacquie Owen of Blackgates Engi-
neering, such is the popularity of these
locomotives. This year it was hosted by
the Guildford Model Engineering Soci-
ety at its site in Stoke Park, Guildford,
Surrey, over the weekend of Friday 13
to Sunday 15 June. Some thirty locomo-
tives were booked in along with about
forty people, the gathering included
seventeen Sweet Peas (5” gauge), five
Metre Maids (5” 0-6-0), four Sweet
Williams (74"), two Sweet Violets (3'2"),
and one electric Garrett version of a 5”
Sweet Pea. It has often been said that
no two Sweet Peas are alike, and that
was very much in evidence over the
week end. Visitors came from all direc-
tions - Nottinghamshire, Leicestershire,
Essex, Wiltshire, Sussex, Dorset plus
a few local folk from Hampshire and
Surrey. Some engines came for one day,
others were with us for the whole of
the weekend.
Proceedings started on the Friday
afternoon, with about nine locos
running on either the raised dual gauge
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Photo 2: Getting
J ready in the
- Steaming Bays.
\‘ e SRS .
Y N

-

Bryan Finch of Guildford MES reports on this year’s gathering
for owners of this popular narrow-gauge design, with
photographs from Mike Sleigh, Bryan Finch and Phil Brien

g
= | Photo 1: Phil Brien's
. electric “Garratt”.
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SWEET PEA Rally

3'%2” and 5" track or the ground level 5”
and 7'a” gauge track. One of the high-
lights of the Friday afternoon was Phil
Brien’s Garrett version of a Sweet Pea
which was battery powered, photo 1.
The loco carried a pantograph on the
cab roof, and Phil explained that many
years ago some Swiss steam locomo-
tives had been fitted with electric heat-
ing elements powered from overhead
cables via pantographs to heat the
boiler water.

Saturday and Sunday were much
busier with around twenty locos running
on each day, at times we had six or
seven locos out together on the raised

Photo 6: The larger
locos run on the
ground level track.

Photo 4: Another
Sweet Pea.

track, all running “line of sight”. 1 am
indebted to my fellow GMES members
who so ably managed the steaming
bays and the track access with so many
loco owners keen to get out on the
tracks. Photograph 2 shows two Sweet
Williams and a number of Sweet Peas
getting ready in the Steaming Bays.
Photographs 3 and 4 show a couple
of the Sweet Peas out on the raised
track, while photos 5 and 6 show how
much larger the Sweet Wiliams are,
running on the ground level track.
Another aspect of the Rally was
that Phil and Jacquie brought along
Sweet Pea No.1 which was the

Photo 5: Seven and
a quarter inch gauge
Sweet William.

original locomotive built by the model’s
designer Jack Buckler in the 1970s. This
loco was set up as a static display along
with some Jack Buckler and earlier
Sweet Pea Rally memorabilia.

It was good to see that the Rally is a
form of “family gathering” with many of
the attendees being regular attenders
and meeting up again with friends
again year by year. Many of the visitors
elected to stay in a local hotel rather
than camp or caravan on site, “I've
done with camping!”, and no doubt the
social interaction continued well into
the Saturday evening.

All day, the GMES Kitchen kept the

Photo 7: The original
Sweet Pea No.1 by Jack
Buckler on display.

November 2025 | 59



visitors plied with teas and coffees, cold
drinks, pre-ordered sandwiches, plus
snacks and ice creams all of which
were appreciated.

All too soon Sunday afternoon arrived,

and people were beginning to return

to the steaming bays to shut down
their locos and put things away, but not
before the traditional closing ceremony
where Phil and Jacquie presented a
glass vase and a Jack Buckler Award
tee-shirt to Richard Wightman for the
best locomotive at the Rally, photo

8. Having written earlier in this report
that no two Sweet Peas are the same,
Richard’s loco stood out from the crowd
because he had used a lot of polished
stainless steel on the bodywork and
boiler cladding, and the loco which was
a new build being finished a few weeks
before the event ran very well through-
out the weekend, photo 9.

Mention also needs to be made
about Brian Holland’s 13-year-old
grandson, Martin, who helped
prepare Brian’s Metre Maid “Fair
Rosamund II” and competently drove
the locomotive around the track for
quite a lot of the weekend, photo 10.

Inevitably, there is quite a bit of
footage of the event on YouTube
which gives a good flavour of it. So if
you haven’t taken your Sweet Pea to
any of the annual rallies, please give
it a thought in the future. Next year’s
Rally will be held at Rainsbrook Valley
Railway at the Rugby Model Engineer-
ing Society. The dates are the week-
end of 13 and 14 June, and details will
be published in due course.
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Photo 9: Richard
Wightman’s award

winning Sweet Pea.

Photo 8: Jacquie and
Phil Owen presenting
the Jack Buckler Award
to Richard Wightman.

" Photo 10: Team Holland
at work preparing
Fair Rosamund Il.
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BORING BAR Setting Tool

A Digital
Borlng Bar

—, £Setting Tool

Will Doggett modified a digital
caliper to make a precision setting
tool for boring bars.

@ ZERO

mm/inch
§ ON

OFF

Photo 1: The finished
setting tool.

aving made a boring bar

setting tool with an imperial

micrometer, | needed a metric

version. | then came up with
an idea to use a redundant digital calli-
per with some of the measuring parts
removed and a base made to support
it on the top of the boring bar, photo 1.
This makes it easy to adjust the cutter
height to the calliper. The boring bar
and the problematic cutter is shown in
photo 2. The redundant digital calliper
is shown in photo 3 before the modifi-
cations are made.

You will need to remove the cover
sticker on the back of the read head
photo 4, to get at the screws that hold
the head to the main body. Photo-
graph 5 shows these screws and
photo 6 shows the measuring part
dismantled.

Manufacture of the boring bar
setting tool starts with cutting the
parts off that are marked in photo 6.
The job was done with a hacksaw, after
the parts were cut off the cuts were
then filed flat. The modified parts from

ST (R 1 N TG -8 the redundant calliper are shown in
bar, showing the phhoto 7. After cutting;n;:i cleaning .
: : the parts are now ready tor more wor
L0l adjuSter: to be done onthem. The read head
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Phdrtroé:f_eel off
this'sticker.to reveal
the fixing screws.

P dt9,5.
Photo 3: The [ Sticker:
redundant calliper. removed.=

Photo 6:
Disassembled
calliper.

Photo 7: After
removal of parts.

measuring section is not deep enough
as the support section gets in the way
so this is going to be extended down
so that the tool can be set at the base,
the section at the bottom of photo 8
was going to be used, but it is not the
correct shape. This means a new piece
of material was required, a piece of 15
x 5mm steel cut to a length of 30mm
and | was going to fit it to the read
head by silver soldering them together.
To test the sort of temperature
required | heated one of the parts
that had been cut off the read head,
and found that it was aluminium, as
it melted. So, an alternative method
is required to fix the steel part to
the read head. | used a two-pack
adhesive that is grey when mixed
and fixed the parts together with
this. The completed joint is shown in
photo 8, before polishing. With the
read head now ready for assembly,
itis time to make the base. Thisis a
piece of mild steel 15 x 20 x 55mm
long. | put marking out blue on it and
scribed two parallel lines and a depth
line to help when cutting the slot
for the rule with a slitting saw. The
base is shown in photo 9 as marked
out. The base part was then put in
the machine vice on the mill and cut
using a 100mm diameter slot saw
with a thickness just under the rule
size. The process of cutting the slot
is shown in photo 10. | used a little
bit smaller cutter because | have
found they cut over size, and this
was the same. After the slot was
cut and cleaned up, | marked out
one side and drilled a 2BA tapping
hole then tapped the hole for a grub
screw to hold the rule part in posi-
tion. This hole and screw are shown
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BORING BAR Setting Tool

Photo 8: . = Photo 9: Base marked out
Block bonded | S5 —

to the read

head.

in photo 11. After cleaning up the
base, the rule was the next part to
be tackled. This was from a 150mm
digital callipers rule and was rather
on the long side for this project,

so | decided to shorten it to about
the 110mm mark, photo 12. The now
shortened rule requires two holes
drilled in the end for the stops that
were on the end that | cut off. The
two sections are show in photo 13
after transferring the holes. The
test assembly is next; the rule was
inserted in the slot, then holding it
against a square | clamped the rule
with the grub screw, photo 14 shows
this setting up. Now that the rule
isin place the read head was fitted
and assembled to the rule, photo
15. This photo is before the finish
was applied to the base, all that is
required now is the stop to be fitted
that was removed from the original
end. The base was blackened as in
photo 1.

Photo 11: Base
with grub screw.

' Photo 12: Reducing .
the length of the'rule.
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Photo 15
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Photo 14: Initially
setting the cutter to
rather less than 5mm.
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Photo 16
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SETTING UP THE TOOL

To set the tool up the size of the
through boring bar is required, the
one that | have is 22mm diameter.
Now the maths: divide the size of
the bar by two = 11mm, this gives the
centre to top of the bar, now add the
half the hole size to this dimension.
Say a hole of 32mm is required this
needs 16mm - TImm = 5mm protrusion
that equates to 16mm from centre line
of boring bar to tip of the cutter. To set
the gauge up put it on a flat surface,
then move the read head down and
zero the head on the surface. Now set
the height of the cutter on the gauge
by moving the read head up to the
dimension required in this case, 5mm.
But as | was always told to creep up
to the required size, | would initially
set the tool at rather less, this gives
some leeway on the size. Now lock
the head with the small screw then
put the tool on the bar and move the
cutter up to the read head arm so that
it just touches the arm then tighten
the cutter on the boring bar as shown
in photo 16. Now make a cut in the
material being bored. Remove the
cutter from the bored hole and check
the size and use the tool to help
adjust the cutter up as required to get
the right size of hole.

CONCLUSION

| suppose a height gauge could be
used for this purpose, but | found
most of them are a bit too big and
clumsy. A lot are at least 300mm in
height and this makes them difficult
to use when setting up the boring bar,
as | found out. This was the reason
for making the setting tools and this
digital one has the advantage it can
be switched between imperial and
metric.
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07927 087 172
modelengineerslaser.co.uk
sales@modelengineerslaser.co.uk

No minimum order for custom cutting in laser, water
and plasma in steel, stainless, brass, plywood, plastics,
copper, bronze, gauge plate, aluminium.

Over 41600 parts for many
common designs such as:

e Britannia
e Evening Star
e Doris
e Lila o Galatea
e Rob Roy e Pansy
e Lion e Simplex
e Holmside e Torquay Manor

J A Alcock & Son

Courses

Craft Your Own
Mechanical Clock
Movement

Introduction
to Practical
: \ Clock Servicing

3 East Workshops, Harley Foundation Studios,
Welbeck, Worksop, S80 3LW
(Workshop visits by appointment only)

For more information including additional courses run by ] A Alcock & Son
please see our website
Tel: 01909 488 866 ~ Web: www.sortyourclock.co.uk

All courses taught by a Fellow of the British Horological Institute

©) Finduson [} I;'\EPI v
@sortyourclock FOUNDATION

STEAMWAYS
ENGINEERING LIMITED

LIVE STEAM

LOCOMOTIVES ;
FROM O GAUGE TO 10%” GAUGE __*

Steamways Engineering Limited builds working live steam
locomotives from Gauge‘0"to 10 %', Traction Engines up to
4" scale and stationary steam and launch engines -
all to a high standard,

We also complete unfinished projects, finish paint and
hand-line them.

The renovation and repair of steam models is sympathetically
undertaken.

To assist you complete your own projects, we manufacture
individual parts to order including supplying a range of fully
certificated and EC PV Regulations compliant silver-soldered

copper boilers up to and including 5 inch gauge.

Visit our Website
www.steamwaysengineering.co.uk

email us on info@steamwaysengineering.co.uk

or telephone us on 01507 206040 with your
requirements for a no-obligation quote or discussion.

Steamways Engineering Limited
Dovecote House, Main Road, Maltby le Marsh, Alford, Lincs. LN13 0JP

Call: 01507 206040

VISITS - BOOKS « DIGITAL ARCHIVE - LOCO DATABASE

Quality bOOkS ] e
from the RCTS

Here's just a small selection

of what's available:

History and Nostalgia titles:
* BR Diesel and Gas Turbine Prototypes
* A Railway Journey Across South Wales
e A Railway Journey Across

The Cotswolds and Malvern Hills

Modern Traction titles:

* Rails Around the North &Scotland
® Observing the Railway 2024

* The Complete Allocation History of the Class 31s
* The Complete Allocation History of Classes 24-27

New titles appearing all the time: Go to rcts.org.uk/
shop-for-books/ or click on the QR code below
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1 20% §
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members

£4 postage and packing for as many books as you like!
Orderatrcts.org.uk/shop-for-books/ By Post:-

RCTS Sales, 16 Welby Close, Maidenhead SL6 3PY,
(Cheques made payable to Railway dence &Travel Society)
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points of interest

The Editor welcomes letters for these
columns, but

they must be brief.

Photographs are invited which illustrate

raised by the writer

PostBag is one of the most popular sections of the magazine - readers want to hear from you! Drop us a line
sharing your advice, questions or opinions. Why not send us a picture of your latest workshop creation, or
that strange tool you found in a boot sale? Email your contributions to meweditor@mortons.co.uk.

COMPRESSED AIR
Dear Neil, compressed air is not to

be trifled with but once | came close

to doing something very foolish
using it. Our local butcher had a
sausage stuffing machine in which
the ground meat was placed in a
round clear plastic cylinder and a
skirted plastic piston pushed the
meat into the stuffing apparatus.
The plastic piston was reasonably
flexible and was driven by a metal
plate which matched indentations
in the piston to avoid misalignment

between the two.

One day | was presented with the
plastic cylinder, about 8 in inner
diameter, with the piston weath-
er-cocked inside. Attempts to extract
it without damage had proven
fruitless and the job was turned

over to me. It seemed simple; make
an adaptor for the output neck and
apply a few pounds of compressed
air. Then my right-shoulder gremlin
reminded me of the story of how an
engineer had restored a sucked-in
storage tank roof using the hydraulic

pressure at the bottom of a short
length of vertical pipe mounted
near the top of the (full) storage
tank. My brain thanked Trevor Kletz
(What Went Wrong? - Case Histo-
ries of Process Plant Disasters ...)
and some basic arithmetic followed.
Four psi could result in a force of
200lbs on the piston! The piston was
finally eased out with intermittent
pulses from the blowgun with the air
compressor pressure regulator set
as low as possible.

John Bauer, Califiornia

Al WORKSHOPS

ECHILLS WOOD LOCOS
Hello Neil, thank you for
Model Engineer & Workshop
issue N0.4769 which arrived
earlier this week. May | point
out a couple of editorial slips?
The photo No. 139 of the 372"
gauge tank loco shows the
RH running plate not the LH
one, and the Echills Wood
Rally photo of double heading
on page 41, the leading loco is
V2 No0.60809, The Snapper,
The East Yorkshire Regiment,
The Duke of York's Own, not
a K2.

| well remember trainspot-
ting at Doncaster In the 50s
seeing these marvellous

Hi Neil, | have been playing with the amazing technology of Al-generated images using
DeepAl. The attached are astonishing examples of what it can do, very much in the style
of the image which you showed in MEW. This could become a new hobby in its own right!
Mark Noel, Isle of Man

locos hauling passenger
trains or fully fitted freight -
Happy Days!!!

Tony Ward, by email

LASER CENTRE FINDER
Hello Neil, | was doing
some sorting and came
across an article in MEW
around 2014 for a cross
hair laser centre finder. It
looks like a nice project
for me but one thing then
sprung to mind, what are
the safety aspects from
the reflected beam. The
laser | have ordered is
650nm 5mw which is not
that powerful but as it
will be directed at shiny
metal | wondered if |
would need the goggles

that you get with some
laser levelling tools.
Bob Garrett, by email.

Hi Bob, 5mW s a class 3 laser and
capable of causing eye injury. I'd
suggest a class 1laser would be
fine (no risk of injury) or Class 2
which is up to TmW and considered
safe for brief accidental exposure
due to the eye's blink reflex.
Regardless of safety issues, | think
aweaker laser should be better

as it will be easy to get a better
focussed spot. Given how cheap
low-power laser modules are, |
would get one be safe - Neil.
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READERS' Letters

OBITUARY: ALLAN WRAGG
Elliott Hirst SMEE Chairman writes:
We received news that Alan Wragg
had passed away in the afternoon.
This sad news is not a surprise. Alan
had bravely fought cancer for the
last 10 years and had been receiving
palliative care after his discharge
from hospital earlier this year.

Alan joined SMEE in 2003. A trained
industrial engineer, he was already
skilled. As well as making models
he is remembered for his experi-
mental work developing equipment,
often working with his next-door
neighbour and fellow member, Mike
Kapp. He quickly became involved
in the full range of SMEE activi-

ties taking on major roles in the
running of the Society. In the last

15 years he was a cornerstone of
the small core team that managed
things through the turbulence of
the 2010s. In this period, he was

at various times, editor of the
Journal, Membership Secretary,

a major contributor to the work of
the Stationary Engine Committee,
cataloguing and conserving models
in our collection, stand manager

at Model Engineer Exhibitions,
part of the training team and most
importantly taking the role, twice,
of Chairman. His second term
coincided with Covid and excep-
tionally he held the post for 3 years
as SMEE wrestled with the prob-
lems of closing Marshall House and
making a temporary transition into
an online only existence.

Outside SMEE, Alan was very
active in other hobbies and activ-
ities including rifle shooting at
Bisley, where he designed and
made equipment for the shooting
range. He will be greatly missed

by his many friends at SMEE and
elsewhere.

ON BOILER CONSTRUCTION
Dear Neil, | refer to Gerald Martyn's
response to Simon Collier's
comments on his boiler design
which does not have a mechanical
connection between the firebox
sides and the stays apart from

the head of the stay. Frankly | am
amazed that it has not generated

a myriad of responses akin to Bro
Hyphens Twin Sisters from days of
old. Gerald says that he is using a
"hybrid method ... for those without
access to oxy-acetylene or oxy-pro-
pane” despite the fact that other
boiler joints are fully silver soldered
and need at least propane equip-
ment, and as far as | know, that

no other boiler has had this stay
arrangement. He is certainly out on
a limb.

Simon is correct in that soft solder
in boilers should have gone out
with the ark. LBSC himself noted
that an all silver soldered boiler

is inherently safe. They can with-
stand being run dry and this aspect
has been tested on a Gauge 1 coal
fired boiler where thermodynamics
theory was proven against practi-
cal tests (refer to Australian Model
Engineering Issue 192, May-June
2017). Admittedly it was a small
boiler, but given the conductivity of
copper and the immense capacity
for water to absorb energy a degree
of extrapolation to a other all
copper boilers would not be unrea-
sonable and is demonstrated by
the absence of catastrophic boiler
disasters from low water.

However, they can exceed the
temperature of soft solder and

Gerald's firebox are most likely
going to leak after such events,
and repair in that dirty environment
would be extremely difficult. Every
stay is a fusible plug! Now, just so

| am not misconstrued, | am not
advocating running boilers dry, just
that the silver soldering produces a
sound and long-lasting boiler. | am
not suggesting either that no one
has ever suffered from low water!
The series of specifications for
solders are from the Australian
Standard, which is from the British
Standard BS 1845, now in itself
superseded by an ISO standard.
Keeping documents up to date
with these changes is always
difficult and subject to time lag,
yet the evolutionary line is there if
you need to trace it. Our 'foreign’
standard has a British heritage!

| am also not saying the AMBSC
code is perfect. People can always
read a document to suit their own
ends. However, contrary to other
boiler procedures, the AMBSC
code is an actual design. Within

its scope It does not tell you how
large or long your boiler should be.
Nor the size of the grate or how
large the dome is. However, it does
relate the working pressure to the
plate thickness, stay size and spac-
ing such that builders do not have
to worry about exceeding the safe
stress limits. It does it all for you.
You do not need to rely on previous
designs. Perhaps there is some
doubt that such a useful docu-
ment could come from a bunch of
convicts in the colonies, but there
itis providing much certainty in

boiler construction. All you have to
do is get on board!

Warwick Allison, Mt Riverview,
NSW, Australia.

For the ‘soft solders’ mentioned

are high-temperature silver bearing
alloys like Comsol: From one supplier:
“Johnson Matthey Comsol™ is a high
melting point (296°C) silver-tin-lead
soft solder” used for “caulking Boilers
and low strength applications”. The
ASMBC code explicitly permits the use
of such alloys for purposes such as
caulking boilers.- Neil

ONLINE INDEXES

David Frith’s has kindly agreed
to prepare the indexes for
Model Engineer & Workshop
which can be downloaded from
the Forum at www.model-engi-
neer.co.uk - just select Forums
and then the Model Engineers’
Workshop topic. Alternatively
scan the adjacent QR code.

If you prefer the paper indexes,
don’t

worry,
David
will be
pro-
ducing
these
in the
future
as well.
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Gerald Martyn
continues with
fabricating the
platework from
laser-cut parts.

ank

Erh

he next stage of the platework is
the cab. There are eleven laser
cut parts as tabulated, plus
some hand cut bits and pieces
and some angle needed. On this
assembly, again, twist tabs on tabs are
used for holding prior to soldering.

The cab front and rear views are
shown in fig. 67. Start with the cab front
panel. This has a cutout for the boiler but
will probably need some fettling to make
it fit, and the cutouts for the two boiler
top bushes need to be put in. When
fitted it’s hard to resist putting the back-
head cover in place and admiring it all,
photo 140. Fit the steam manifold, make
a little cradle for it from 0.7mm or 0.9mm
brass and tack rivet and soft solder it
to the panel. Make and tack rivet the
two attachment angles at the panel
base. The windows have space for some
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framing, representing the glazing frame,
which can be made from boiler banding
strip soft soldered in place (ideally using
Comsol or Cupsol). This really does
improve the appearance. There should
be just a slight witness of this at the
front face and if the rear is filed flush,
then the glazing which | plan to detail
later under ‘improvements’ should fit.

| like my models to still look a bit ‘right’
whist being driven by a sixteen-times
too big driver, so | access the controls
via a cutout in the roof and rear panels,
leaving wide side sections in place. This
looks much better than when (as some
do) the whole roof and rear are removed.
On this engine this means that the cab
rear windows need to be split which is
not ideal, but the split is masked by the
coal guard bars. Also, on this engine, the
lower part of the bunker extends into

Photo 140: Cab front
and backhead cover.

front parts.
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PANNIER Tank

Title M.E. Laser | Material No. Notes
Part No. Required
Cab Front 34433 1.2mm 1
Brass
Cab Side 34434 1.2mm 2
Brass
Cab Rear Sides 34435 1.2mm 2
Brass
Cab Rear Centre 34436 1.2mm 1
Brass
Bunker Front 34437 1.2mm 1
Brass
Bunker Front, 34438 1.2mm 1 3156  x 1171
Hatch Brass
Bunker Rear 34439 1.2mm 1
Brass
Bunker Rear, 34440 1.2mm 1 4.156" x 2.75"
Hatch Brass
Cab Shelf Strip 34441 1.2mm 1 6.5" x 0.562"
Brass
Cab Roof, Front 34442 1.2mm 1 525" X 43
Brass
Cab Roof, Hatch 34443 1.2mm 1 525"x25"
Brass

the cab, leaving a full width shelf above
waist height. To represent this the fixed
sections of the cab rear and bunker front
are made from three laser cut pieces,
two pieces of the laser cut shelf strip
and some 3/16” thin section angle, and
the lift-out portion from two further laser
cut pieces, a piece of the shelf strip
and some 3/16” angle. Here is where
the trimmed down DIY store angle may
come in useful again. The laser cut parts
are shown in photo 141. The shelf is the
strip with one hole in it, which is for the
brake standard, and this should be lined
up above the hole in the bunker floor.
The strip needs to be cut into three
pieces to complete the job, two for the
fixed and one for the lift-out parts. Tack
rivet the fixed cab parts together using
angle at the joints and use the tabs and
slots to the two cab sides to get the
positioning. Soft solder the panel joints,
but not yet to the cab sides. Fit window
frame strip as for the front, and %" angle
at the bottom facing into the bunker
(made from trimmed angle is neat). The
cab can now be loose assembled as
shown in photo 142.

Identify the cab rear lift-out section
parts. Note that the lower, bunker,
piece should be aligned to the right. As
all parts are cut to nominal size these
will need to be eased a bit in order to
fit. Don’t take too much off now as any
excess may be useful when taking out
small misalignments in the finished

parts. Assemble with bits of angle and
then soft solder, and add the window
framing as before. File the edges to get a
loose fit into the fixed panel.

The cab side and a half top view
are shown in fig 68. The GWR had an
annoying habit of putting curves on
the corners of bunkers and, in Collet’s
time, at the roof line too. This must have
surely been for appearance only as the
metal forming and extra panels involved
would have been more
expensive compared
to other, more sensible,
railways’ sharp corners.
For us the best way to
do the forming is to
make a wooden former,
anneal the metal
and whack the rear
corners with a hide
mallet, just using a ball
pein hammer where
space is tight, and
bend the roof section
using the same block.
The panel will distort
when annealed, but
this can be minimised
by moving the flame
around to heat evenly.
Any distortion there
is, can be eliminated
when the panelis
clamped tight and
formed. The two cab

side pieces have a strut across the cab
doorway to limit distortion and in this
and at the doorway top, tooling holes are
provided which can be used to locate
some pins in the block and these will
then allow the panel to be rapidly and
positively located each subsequent time.

Woodworking is something we metal-
workers sometimes need to do, and I'll
digress just briefly here. Where | live a
men’s shed was proposed, and this soon
became the people’s shed. As it was
known that | made things | was collared
to oversee workshop activities. Rather
than sit around ‘supervising’ | started
to make things for the workshop then,
following the example of one member,
decided to make something peculiarly
Welsh, a love spoon. This, photo 143,
was a big hit with my loved one. The
reason for telling this tale is that I'd never
done any ornamental carving before
and so | learnt a few things, and | will
share a couple. Firstly, sharp chisels and
gouges make the job a whole lot easier.
These are not just sharpened using a
stone as I'd done in the past but honed
or stropped until the cutting faces
shine. Razor sharp. With sharp tools
tiny shavings can be removed easily just
by pushing the chisel. Mallet, begone!
Woodworking suppliers will provide
the necessary honing kit. Secondly,
amateurs make mistakes, but unlike in
the 17th Century, when Grinling Gibbons
was doing his stuff, they can now be
quickly, easily and nearly invisibly
repaired using superglue.

The former block is made using the
dimensions on the drawing and the
front and rear cab pieces as templates.
The length at the base should be 5
1/64” so that the front edge can align
with the cab front to make positioning

Ph'c‘)té 142:’Cab parts

)
= 5 i loose assembled.
S S SN -  T—
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Fig 67: Cab Front & Rear
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easy. Photograph 144 shows a cab side
with my former. The wood is mahogany
salvaged from an old mantelpiece, but
any hardwood will do and, | suspect,
softwood too as we only use it once each
side. The actual forming is much easier
than you might expect. Photograph 145
shows the panel clamped ready for form-
ing. There is a slit to define the sharper
corner where the rear curve meets the
upper vertical. Whack the top section
round then the bottom and the metal
will overlap at the corner. One annealing
did for most of the work, with another
just to tidy-in. Bend the cab top corners
round and check for fit to the front and
rear panels and adjust if necessary.
Silver solder the overlapping rear corner
piece then file it to shape. Trim the rear
corner’s edges back to the 3/8” dimen-
sion and at the roof trim back to the
edge of the rear panel side pieces.

The next jobis to curve the centre
roof panels and fit the front, fixed, one
with its joint doublers and ledge strip to
rest the lift-out on. The main panels are
laser cut rectangles and are over-long
so the flat bits you get at the ends when
using rolls can be trimmed off. Use 3/16”
angle, doubler strips etc. and tack rivets
to fit the front panel. Check that the
whole cab assembly is square before
drilling through for the rivets as these
will hold it so for soldering, photo 146
shows the assembly ready for tack rivets
and tabs twisting to hold it all together.
Now squeeze the joints tight, twist the
tabs, and soft solder it all together, being
careful not to loosen any soldering
already done.

Make and fit the rear lower angle at
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the bunker rear. The laser cut bunker
rear panel is nominal width, has a

large cutout for the lift-out panel, and

is slightly over-tall to allow for forming
and trimming. If the radiused corners of
the bunker were trimmed to 3/8” then
this panel will set them just the right
distance apart. Curve the panel ‘legs’ to
match the curve-out and sharp corner
on the side panels. Tack rivet the panel
in place using the lower angle and a
couple of doublers. This is a fiddly job,
and the doublers may need a tweak or
three to get a good fit. The rivets have to
be put with heads
inwards (artery
forceps useful) and
use a long bar under
the heads as a dolly
when hammering
them from the
outside. These
rivets will all be
cleaned off flush so
spacing and finish
are whatever suits.
The join itself is in
the same place as
on the real engine,
so any small gaps or
steps are prototyp-
ically correct. Tack rivet the bunker floor
in place, nice and central and
aligned with the

then soft solder all these parts. Finally,
trim the rear panel to height.

For the lift out section, form it to
match the bunker then cut and bend
a joining piece (make from 1.2m sheet)
to a channel shape so that it just slips
between the bunker front and rear
panels. Tack rivet it to the front and
rear lift-out panels using the cab as a
jig to get things right and note that the
joiner should protrude about 1/8” below
the panels, then trim and add the roof.
Solder it all up then clean the edges to
give a generous clearance sufficient to

Photo 144: Cab side with forming block.

Photo 143: My first
ornamental carving, a
love spoon.
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PANNIER Tank

forming the rear corner.

Photo 146:
Cab loose
assembled
& awaiting
bunker *
rear.

Hatch assy
Jjoiner
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get paint layers in. It's surprisingly easy
to fit to the cab, just line up the bottom
rear edge and rotate it in, where it is held
by its own weight.

Now for the big clean-up, cleaning off
allthe joints with files and emery while
there’s not too much in the way. The cab
at this stage, together with the lift-out, is
shown in photo 147. The last stage is the
trimmings, which are the bunker and cab
door window edging, the handrails, the
roof rain strips, the coal guard bars over
the rear windows and, optionally, the
two dummy hatches. For the edging the
GWR had a special T-section extrusion
which had a flange for riveting to the
platework. For us there is only ‘half
round’ brass. The cab window pieces
can be bent to shape and more or less
hold themselves in place, but the bunker
needs 1/32” rivets as location pegs to
keep them in place. It’s just possible
to drill edgewise into 1.2mm sheet to
achieve this, if done with care. The
coal guard bars can be done last and
held in with Loctite or an epoxy, as it’s
rather risky to try with solder. Front and
rear quarter views are shown in photos
148 and 149. Eagle eyed readers may
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| PhotoA47: Soldered /
~and cleaned-up cab/
_with'lift-out'sectio

spot that the dummy roof hatch is in the
wrong position, or if it is the right position
then there should be a hole in the roof
in front because it slides rearwards to
open. | really must remember to refer to
my drawings and not just go ahead with
what | think is right. Lastly, mark the fixing
holes in the bottom angles to match the
holes in the running boards and floor and
drill out for 8BA bolts. All that remains
to be done now is to fit the angle which
covers the joints between the tanks
and boiler and the cab front, but this is
optional and anyway must be left until the
tanks and covers are fitted to ensure a
good fit.

What's missing? Mostly rivets - as
mentioned above the curved corners

add complexity and the bunkers were
built using several small panels all held
together using lots of rivets. I'll give a
layout for these under ‘improvements. It's
worth noting that many of them cannot
be closed because there’s no access for
a hammer, so they will need to be putin
with Loctite anyway, so the delay is of
little consequence. The other main item,
already mentioned, is the window glazing.
The handrail stanchions are too long
but that's what came from the supplier
and life’s too short to make special ones.
Finally, the brake handle should rotate
through a curved housing in the cab rear.
Without the housing then it can only be
operated with the lift-out removed.

To be continued

Look out for your next issue of
Model Engineer & Workshop

Onsale
November 21

2025

Mark Noel reimagines Antoni
van Leeuwenhoek’s 17th
Century microscope.

To pre-order your next copy of ME&W visit www.classicmagazines.co.uk or call 01507 529 529
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Jason Ballamy explains how he
uses new technology to help his
projects develop from concept
to completion.

Number 4771
December 2025

Alex du Pre shares
his approach to
tube-notching

for fabrications.
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[O0]Scan QR code for website
for up to date info.

Engineenin
S s

5" & 7.1/4"

Locos & Driving trucks

Most Loco's ready within 4 vJeeks

Most trucks ready within 2 weeks
Clubs, Private & Commermal

Shop open Mon to Fri 9.00am to 4.00pm
Locomotives, Coaches & Trucks
all on display

'www.ametrains.co.uk

PRODUC

¢ Taps and Dies e Endmills e Centre Drills

¢ Special Sizes ¢ Clearance Bargains e Reamers

¢ Diestocks e Slot Drills e Thread Repair Kits
* Boxed Sets ¢ Tailstock Die Holder e Drills

¢ Tap Wrenches ¢ Drills HSS e Thread Chasers

¢ All British Cycle Threads Available

Taper Shank |§
Drills HSS

Tracy Tools Ltd

Tap & Die Specialist, Engineer Tool Supplies

Tel: 01803 328 603 Fax: 01803 328 157
Unit 1, Parkfield Ind Est, Barton Hill Way, Torquay, Devon TQ2 8JG

Email: info@tracytools.com
www.tracytools.com

SUPPLYING QUALITY ENGINEERING BOOKS FOR OVER FORTY YEARS

CAMDEN

MINIATURE STEAM SERVICES

15 High Street Rode Frome Somerset BAIl 6NZ Tel: 01373-310285

IS THIS A CONSTRUCTION MANUAL?
DOES IT CONTAIN DETAIL DRAWINGS?
CAN | BUILD A LIVE STEAM MODEL FROM IT?

STEAM SHOVELS ¢ a Model Builder’s Plan Book
204 pages * Rueby * £40.95

Well - yes to an extent! Chris Rueby has
assembled a unique collection of full-scale
measured drawings for seven excavators from the
Golden Age of steam powered shovels.

STEAM SHOVELS

A MooEL BUILDER'S PLAN Boox.

Full details of each machine are shown, including
the internals of all steam engines, gearing, boilers,
controls, and steering. The 3D CAD generated
plans may be scaled to any size for both display
and working live steam models. Also included are
chapters explaining in detail how steam shovels
move, and how boilers and steam engines function.

All plans are based on measurements of surviving

machines, original factory blueprints and repair manuals, plus patent documen-

tation of mechanisms. Options are shown for versions with traction wheels, rail
The shovels included encompass a

trucks, and crawler tracks where they were available. The n Wosia7

book plans are not to a single scale and, especially if you

wanted to embark on building an operable live steam model,

a uniformly scaled set of drawings, and quite a lot of

research would be required. A photocopier or scanner

which can enlarge originals would be useful for this. This is

a plans book, not a construction manual. ; |
range of sizes from small rotating
shovels to huge railroad shovels and are: Marion Model 28,
Marion Model 37, Erie Type B, Thew Type O, Thew Horizontal
Crowd, Bucyrus 65-Ton, Marion Model 9 | .Whilst these were
all American products, non-American modellers wanting

to build one of these machines may find a trip to the

Threlkeld Mining Museum in Cumbria useful as they will find

The Vintage Excavator Trust and some 80 machines, includ-
ing a Ruston Steam Shovel, similar to those in this book.

208 very well produced pages, full of drawing, plans, reproductions of old
catalogues and illustrations. Spiral bound. HIGHLY RECOMMENDED if you are
an experienced model engineer looking for a fascinating, long-term project!

MEANWHILE-BACK IN THE REAL WORLD:

Quarry Hunslets of North Wales - The Great
(Litde) Survivors * Thomas * £29.90

Reprinted, this is a detail history of all the Hunslet built,
mainly 2 foot gauge, 0-4-0 tank locomotives which roamed
the slate quarries of North Wales, and especially the good
number which have been preserved. Huge amounts of detail,
both technical and on service history, numerous B&W pho-
tos, a number being of locomotives being restored, which are v
excellent for detail. These Hunslets are very popular models,
in gauges up to 7 1/4 inch, and anybody building a model of
one will find this a most useful reference source. 256 pages. Paperback.

Metal Finishing Techniques * Weiss * £13.90
NOW AT A MUCH REDUCED PRICE!

Alex Weiss explains various methods of getting that ‘right’
finish on metal, be it for fit, or looks.Ten main chapters cover:
Grinding, Sanding, Buffing and Polishing, Honing and Lapping,
Reaming, Broaching, Burnishing and Scraping, Bare Metal |
Finishes (these include plainishing and peening, chasing and
repoussé, engraving, knurling, oil or grease coating, other rust
barriers and etching), Metal Colouring and Painting. 120 A4 format pages with a
huge amount of relevant information here. Quality paperback, full of B&W pho-
tos, and diagrams, plus a useful listing. (Was previously £19.90 inc UK P & P)

Prices shown INCLUDE U.K. Post & Packing;
Buy two or more items and SAVE ON POSTAGE - this is automatically
calculated if you order online, as is Overseas postage.

Buy online at: www.camdenmin.co.uk as

or phone 01373 310285 to order
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Photo 7:
Surveying the
square for
cylindrical error.
Any rigid means
of holding the
comparator

will suffice.

aving designed and built the

comparator we now come to

its application. Two examples

are given. Before looking at
these examples some general princi-
ples of usage, for any application, are
stated. The first is cleanliness. Making
measurements as small as a micron or
two requires everything involved in the
measurement process to be scrupu-
lously clean. This includes wiping any
preservative oil from the base of the
comparator, the item being measured,
and the surface plate. The surface plate
must be flat to within at least the level of
accuracy sought. Determining surface
plate flatness to a within a micron or so
is likely beyond the capability of even a
well-equipped home workshop. A prac-
tical mitigation to this problem is to limit
movement on the surface plate of the
comparator and the article being meas-
ured to as small an area as possible. The
nature of the measurement process is
to compensate for surface plate flatness
error by incorporating that error into
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calibration of the comparator. A good
plan is to not move the comparator at all
once calibrated.

EXAMPLE1 -
CYLINDRICAL MASTER
SQUARE CALIBRATION

The objective of this exercise is to
calibrate the master cylindrical square
shown in photo 1(see ME&W 4769). The
steps for doing so are as follows.

i. A suitable table to record the meas-
urements is produced, fig. 4.

ii. The circumference of one end of the
square is divided into approximately 45
degrees segments using a marker pen,
photo 7.

iii. The square is surveyed for cylindrical
errors, i.e., how parallel opposite sides
of the cylinder are, using a suitably accu-
rate dial test indicator (also known as a
comparator) and surface plate as shown
in photo 7. The square is rolled under the
contact point of the indicator at each of

Pf:ealgb_r.l

B

CLIICIIU

ClICSS
PARTTE)

Mechanical engineering
frequently involves
measurement of angles.
Warren Williams
discusses using the
comparator square
described in our
previous issue.

the 45 degrees positions and the meas-
urement recorded in the data table. This
process is conducted near both ends

of the square and also at approximately
mid-length. The maximum difference

in diameter at each of the 45 degrees
positions determines how accurately
squareness may be subsequently meas-
ured, using the method described above,
recalling the method relies on parallel-
ism of the sides of the measured object.
More points than shown here could be
surveyed should increased confidence
in results be desired.

iv. After all important surfaces are again
cleaned, the square is stood upright on
the opposite end to which the iden-
tifying markings are applied. Marked
point No. 1is oriented towards the
indicator contact point and the square
is then slowly rolled about its vertical
axis past the indicator contact point,
photo 8, with the base of the square
kept in constant contact with the roller
situated between the square and the
bottom of the comparator column. The
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MEASURING Squareness

indicator reading will increase from
some initial value, reach a peak, and

then recede. The peak value is recorded

in the data table. The indicator does

not need to be zeroed for these meas-

urements because it is only differences

in indicator readings being sought, not

absolute values. The square is rotated to

point No.2 and the measuring process

repeated, and again, until point No. 8

measurement is completed. The indi-

catoris then relocated to a lower height
on the columnto survey the same eight

points at about mid-height. Finally,

the eight markings are transferred to

the opposite end of the square. The

markings at the first end measured are
carefully removed to avoid ink build-up

interfering with measurements. The
square is then stood on the surface

plate with the first end measured, now

facing down. Eight more measurements
are then made as described above, and

the results entered into the data table.

v. At this stage all the raw data to
quantify the accuracy of the cylindri-
cal square has been obtained and

recorded in the data table, although not
in convenient form. The inconvenience

is to do with not having zeroed the

indicator before taking measurements.
It will be recalled from the description of
the principle of measurement described
above that zeroing is unnecessary. It is
also not possible to zero the indicator at
the measurement stage unless a labori-
ous trial and error process is employed.

Zeroing is easily accomplished though

after all measurements have been
taken and the results shown in fig. 4

have been processed accordingly. The

zeroing process for the squareness
values simply requires that the larg-
est difference between diametrically

opposite points is subtracted from
differences between all diametrically
opposite points.

From fig. 4 (data shown in the left-most
situated three tables) it is seen that the
maximum error in parallelism, over the
height of the square, is 1 micron. This is
the greatest difference in diametrically
opposite pairs of measuring points, and
the same deviation occurs at five differ-
ent survey points. The errors are mostly
variances in diameter between the end
(top and bottom of cylinder) circles and
the centre circle. The variances are all
positive numbers, indicating the form of
the square is generally that of a cylinder
with some small barrel-shaped distor-
tion. This error in parallelism reduces
the accuracy of the measurement of
squareness error because the method,
as explained above, is founded on the
assumption that opposite sides of the
square are truly parallel. Quantifying
parallelism error allows for its compen-
sation when afterwards calculating
squareness of the sides of the square to
its ends.

In fig. 4 the centre column of tables
records squareness data from meas-
urements taken with the setup shown in
photo 8, the base of the square contacts
the surface plate, making it the refer-
ence surface. In fig 4 the right-most
column of tables records squareness
data from measurements taken with
the setup similar to that shown in photo
8, but with the square now inverted, i.e.,
the top of the square contacting the
surface plate, making it the reference
surface.

Using the base of the square as the
reference surface, the greatest error in
squareness is -1 micron, measured at
half height, and there is no discernable

Photo 8: Surveying the cylindrical
master square for errors relative
to a true square.

squareness error when measured at full
height. The -1 micron squareness error
suggests a waisted-centre shape rather
than the generally barrel shaped cylin-
drical error concluded in the parallelism
error measurements, however, parallel-
ism and squareness errors are different
and independent geometric parameters.
Using the top of the square as the
reference surface, the greatest error

in squareness is -1 micron. This same
error occurs at half height and at full
height. From these measurements it

is concluded the square deviates from
true squareness by a maximum of 1
micron over its full height, provided the
square is truly cylindrical. It was ascer-
tained however that the square deviates
from true cylindricality by a maximum
of 1 micron, and it has been estab-
lished that that error detracts from the
accuracy of squareness measurement
owing to the squareness measurement
principle employed. Although somewhat

Master Square Callibration

Di

in microns {mi es) UNO

B7

Identification: C.G & T. Co. LTD. SER 188 REF 6"
Nominal height and diameter: 5.9597" x 2.7580"
Date: 5/11/23

Maximum errors
Squareness to base: 1 micron
Squareness to top: 1 micron

By: WPW
Top Parallelism Check Squareness Check, Base = Ref, Squareness Check, Top = Ref.
Dimension | Diameter | Dia - Min' Dia Dimension | Distance Delta Dimension | Distance Delta
Al - AS a0 0 Al 0 0 Al 0 0
Top A2 - AB 0 0 A5 0 AS 0
A3 - A7 0 0 A3 0 0 A3 0 0
Ad-AB 0 0 A7 0 A7 0
Middle Parallelism Check Squareness Check, Base = Ref. Squareness Check, Top = Ref.
Dimension | Diameter | Dia - Min' Dia Dimension | Distance Delta Dimension | Distance Delta
B1-B5 1 . B1 0 Bl 0
B3 -1 -1
p Middle B2-86 1 1 BS 1 B5 1
- o B3 -B7 1 1 B3 0 5 B3 1 05
4 B4 - B8 1 i, B7 1 B7 0.5
2 Base Parallelism Check Squareness Check, Base = Ref. Sguareness Check, Top = Ref.
Dimension | Dismeter | Dia - Min' Dia Dimension | Distance Delta Dimension | Distance Delta
G Bae C1-C5 1 1 1 0 = 1 0 P
C2-C6 0 0 C5 0 C5 1
C3-C7 0 0 C3 0 o C3 0 i
Ca-C8 0.5 0.5 C7 0 C7 1

Note 1-Min Dia is min of A,B, & C values

Fig 4: Calibration record for master square, showing labelling of survey points and
zeroed measurements for parallelism and squareness of sides to both ends.
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Photo 9: Calibrating comparatorto "
measure angle plate squareness

simplistic, a practical approach to
compensating for cylindricality error

is to add that error to the squareness
error, resulting in an overall conclusion
the cylindrical square is within 2 microns
of true squareness, no matter how the
square is used.

In the introduction to this article, it was
stated the accuracy of a 6” BS 939
reference grade square was 0.000078",
equal to 1.98 microns, near enough

to 2 microns for this exercise. The
conclusion to checking the accuracy

of Coventry Gauge and Tool Company
serial number 18B reference grade
square is that it meets the original spec-
ification, many decades after leaving
the factory. In reaching this conclusion
no account has been taken of measure-
ment errors. A satisfactory repeatabil-
ity check gives some confidence that
source of error is small. Removal of the
small surface blemishes found on the
square when received has evidently had
no material effect on the accuracy of the
square.

The process of calibrating a cylindrical
square in industry would differ from
that described here. Although the

same fundamental principle might be
applied, there would be a more sophis-
ticated approach to the whole exercise,

Error, microns
Measuring | LOnE side | Short side
08 | (88mm) | (75mm)
point
reference | reference
= -18 -24
L -18 -24
- -17 -26
Aveof1-3 ~17.7 247

Fig 5: Data recording deviation
of angle plate from true square
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especially measurement error compen-
sation. There are alternatives to contact
methods for measuring squareness,
most notably, optical methods.

EXAMPLE 2 - ANGLE
PLATE CALIBRATION

This second example of using the
comparator square concerns angle plate
calibration. The item in question was
supplied with information stating the
angle plate is square to within 0.025mm,
i.e., 25 microns.

The first step to measuring squareness
of the angle plate is to carefully clean

all surfaces and to check for burs. A few
small burs were found. The burs were
carefully stoned flat. The next step is

to set up the comparator. This involves
installing the indicator in the column at
the correct height, which is as near as
possible to the height of the side of the
angle plate being measured first, and
then using the master cylindrical square,
now reassuringly of known accuracy, to
set the comparator to read zero when
square. Photograph 9 illustrates the
setup with these activities having been
completed. It is necessary to use a
reference for squareness to measure
the angle plate because the self-cal-
ibrating principle employed to check
the cylindrical master square cannot be
applied to the angle plate, the shape of
the latter not including the necessary
pair of parallel sides.

If both reference surfaces of the angle
plate are perfectly flat, then only a single
measurement is required to qualify
squareness of an angle plate. It seems
prudent however to take measurements
using both long and short sides of the
angle plate as references, i.e., the angle
plate surface in contact with the surface
plate. Squareness was measured at

Photo 10: Measuring
squareness error using
long side as reference.

three points along the top edge of the
angle plate for both sets of measure-
ments. The first measurement is shown
being made in photo 10. The needle

of the indicator, lying in the negative
side of the scale, indicates the surface
being measured is further away from
the indicator than a truly square surface
would be.

In addition to taking the squareness
measurements, an improvised test of
surface flatness was conducted. If the
reference surface of the angle plate is
truly flat, then light downwards finger
pressure against the surface plate, in
any corner, will not move the compar-
ator needle. This test did show some
needle movement, up to about 1 micron,
a rather unexpectedly good result. The
equivalent flatness result when meas-
uring the ends of the angle plate for
squareness (the results of which are
not reported here) were far less satis-
factory, with one end rocking by up to
20 microns.

The squareness measurements for the
two reference surfaces of the angle
plate are shown in fig. 5. The data shows
that the maximum error in squareness
of the angle plate is -26 microns, mean-
ing the angle between the two reference
planes is slightly less than 90 degrees.
Assuming a measurement confidence
level of say, 1 - 2 microns, the angle
plate is just on the limit of accuracy
under which it was supplied.

CONCLUSION

In concluding this article, it can be said
the original objective of the project,

to verify the accuracy of a cylindrical
master square using equipment largely
made in a home workshop was achieved.
The master square can now be used with
confidence to calibrate the squareness
of any item to reference grade accuracy.
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Club News

Geoff Theasby reports on the latest news from the clubs.

am still suffering under the

misapprehension that the next

magazine will be published a

fortnight after the last. Then | feel
something is lacking for the next two
weeks and hoping to hear the sound
of the letterbox. Oh, woe is me!

In this issue: radio, a ‘trolley
acc), the Mighty Hood, walking
the dog, a high point, Tapas fugit?
and a well-travelled train.

St Albans & District Model
Engineering Society Newsletter,
prints a very attractive picture of
A1X ‘Terrier, Newport, with matching
coaches, a fine example of railway
preservation. The Society’s new
containers have been moved with
the help of a JCB telehandler. (A sort
of crane-cum-forklift truck, M’Lud).
Mike gave a talk on the BBC Microbit,
programmed in Python. Don’t Panic
- the seemingly endless complaints
by the computer that you haven't put
enough/too many brackets and colons,
are easier to resolve than you would
think. lan Bradley’s book, Sharpening
small tools is explained by Tony
Ashgrove. In Curiosity Corner, ways of
thinking are explained, using Google Al
as a example. www.stalbansmes.com

And that’s it! A week after sending
off the last column, and | am up to
date in the matter of CN? So, | hope
lots of editors send me more copy, or
readers will have to read my scurrilous
gossip for three more pages...

Visiting the Wentworth Woodhouse
classic car event earlier this year,
we saw a couple of Fiat X-19, sports
cars one of which appeared to have
broken down. Very pretty cars, | think,
but | presume the trouble was serious
as they did not take part in the rally.

| am currently making a battery
trailer so | can test run my locomotive
on its own whilst | complete the
driving trailer. This will enable me to
walk alongside the machine around
the track with a remote hand-held
control box, like taking the dog for
a walk. And it did! Ultimately, | was
let down though. It managed 50
yards without my attention, then
it derailed... | was looking forward
to a machine with a good turn of
speed, now that | have solved the
shedding of the primary drive chain. An
acceleration of 0-6 mph in 10 seconds
would be good. | have identified a
number of weak points in the design

or construction of the machine,
so | am rebuilding it better and more
substantially and we'll try again.

In Club News 4767 | spoke of my
discussion with Dr Jonathan Aylen
(Correctly spelled), on the manufacture
of Merlin engine crankshafts during
WWII. | am pleased to say he has
reached a point where he has been
invited to present his findings to
the Newcomen South Yorkshire
meeting in January 2026. | look
forward to it with interest.

My remarks in Club News 4768
about HMS Hood brought forth a
response from Victor Croasdale, Very
Interesting! He quotes Dr Ballard,

The discovery of the Bismark; Angus
Konstam, British Battle Cruisers 1939-
45; Ernle Bradford, The Mighty Hood);
and John Roberts, Anatomy of the ship
The battlecruiser Hood; and not one
mentions the cost of the ships’ armour
being a factor in her destruction.

Debs and | visited Elvington Air
Museum, near York. It is much
improved since my last visit many
years ago. Editor permitting, a more
comprehensive write up will follow.

Photo 1: Radio
‘shack’ at Elvington

It is good to get close to these once
state-of-the-art flying machines.
In one small room was the radio
‘shack’, crammed with radio and radar
artefacts, incorporating a mixture of
WWII and modern equipment. Some of
which worked... Deborah said it looked
just like my basement setup. There
was a great variety of aircraft on display
from the radio-controlled models of
WWI aircraft models hung from the
NAAFI ceiling, to the anonymous and
neglected looking artefact you see
in photo 1. | assume the planes were
radio controlled. They have visible
mechanisms around the ailerons and
elevators suggesting probably not
control-line activated. photo 2. This
unidentified, apparently neglected
item of high tech puzzled me, photo
3. Reverse image searches found
nothing substantially likely to identify
it, do any readers have a suggestion?
The Victor tanker looked a massive
beast, the more so because of its
short-legged undercarriage. The
Halifax is a fine reconstruction, these
machines were rather neglected
post-war, and there are few complete
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Stockton & Darlington Railway, 200
years ago. Derby locomotive works,
run by Alstom, held an event at their
factory where many locomotives,
restored and modern, were on display
celebrating 200 years of Railways.
The event lasted three days and was
entitled ‘The Greatest Gathering’.
www.sheffieldmodelengineers.com
The Gauge 3 Society, Newsletter,
Autumn, has Chairman Cliff Barker
announcing that next year's AGM
and Annual Show will be at the
British Motor Museum in Gaydon,
Warwickshire. lan Harper writes
onthe Gauge 1 North gathering at
Bakewell. Jon Nazareth scratch built a
horsebox, When he first saw the plans,
he thought that it looked like a sugar
cube. Now that he has built it, he still
thinks that, and it makes him happy.
Tim Gleed-Owen discusses the use
of gravel boards for his garden track
bed, whereas John Tuckett made a new
layout based on St Pancras, and John
Taylor makes a pantograph, for a class
06 diesel engine. (Spot the deliberate
& mistake?) www.gauge3.org.uk
Photo 2: Elvington ; Blastpipe, September, the Hutt
radar beacon, or Valley and Maidstone Model
is it an rdf item? : Engineering Society joint newsletter,
begins with a photo of the business
end of a Shay locomotive, but Editor,

models and no flying examples. | was day job is driving a tamping machine Claude Poulsen cannot remember
most taken with the folding wings on the ‘Big Railway’. | wonder if his whose it is. Claude also says that he
of the Blackburn Buccaneer and machine has a name? Many years has enlarged the newsletter in order
the Fairey Gannett. This latter ago, we enjoyed a trip to Carlisle on to accommodate larger photographs.
having two turbine engines, contra- the Settle and Carlisle, (Albeit by Lachlin visited Europe and reports
rotating propellors and a large DMU) after finding that there was a back on the railway aspect of his trip.
radar dome. This ensemble made direct train service. On the way, we He shows a picture of the Stegastein
it look like a pregnant duck. The passed a tamping machine parked in viewpoint, 30 metres long and 650
radar claims a direct descent from the siding at Hawes Junction. | noted metres above the fjord. You would
the ASV Mk 3 of WWII, and outlived it was named after Thomas Telford, not get me on there if you paid me.
the Gannet, and was subsequently thereafter, known in my book as It reminds me of the visit to the Oslo
fitted to the Avro Shackletons Thomas the Tamp Engine. Mike Olympic ski jump tower... | dared
which lasted until 1991 in their role Peart wrote on the opening of the not stand on the floor, at the top,

in maritime search operations.
www.yorkshireairmuseum.org

Steam Whistle, August, from
Sheffield Society of Model Eand
Experimental Engineers, opens with
Track Superintendent, Mick Savage
beginning a series on building the
Stuart 4 vertical engine. As we are a
model engineering society, we should
be doing some model engineering!
Mick says that the recent Charity
Hospital fund raising day raised
£4,800. Several societies hold similar
functions. “Gone are the days”,
says Mick, “when ME clubs didn’t
have much contact with the local
community, behaving like a closed
shop”. James Ardin designed and ran a
driver training day for junior members.
James had his first experience of

driving a steam locomotive at the club Photo'3:R/C
track and is an occasional driver on the models in NAAF I . /

North Yorkshire Moors Railway. His
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CLUB News

with windows down to the floor, but
hesitantly peered over the edge of
the stair well then descended with
trembling limbs. Peter Targett has
designed a radar-based signalling
system. It can detect three trains
per unit , and is intended to allow
bidirectional operation on a single
line by detecting the physical
presence of trains on a length of
track. Most of the parts for one unit
cos about NZ$50. www.hvmes.com
Bradford Model Engineering
Society’s Monthly Bulletin,
September, covers the Steam Toys
and Meccano Show, which took place
at Leeds Industrial Museum. Brian
May brought his Stirling engines, but
on one of them, the flame kept going
out. After some sleuthing, an open
window was found to be the cause,
and when this was closed the model
sprang to life again. In the Meccano
section, Haroun had a large display,
including a Meccano model built in
1926 by a Mr Sam Bentley, of Bingley,
of a Corliss tandem compound
engine. It won a prize of 3 guineas
and appeared in Meccano Magazine,
July 1930. The Society took a stand
at the show, and David Jackson
with Road Vehicle News, visited
the show in Armley, Leeds, where a
double-decker model bus caught his
eye, as did a working, 3-D printed,
Fowler traction engine. A caption
competition (photo by Bob Beach)
shows a gentleman holding a large
syringe in a menacing manner.
Several ideas come to mind, but | am
not a member and so not eligible to
compete. www.bradfordmes.uk
Reading Society of Model
Engineers, The Prospectus,
September, contains an analysis of
Mallard’s claim to fame of 126 mph,
and its detractors, together with other
claims or locomotives or countries.
The publication also contains a healthy
sales section and a request for the

Photo 5: A somewhat
more modern ‘Trolley Acc’.

\Photo 4: 1935 Chevrolet
‘at the Sheffield’s
| Classic Carshow.

ID of a pictured lathe. www.rsme.uk
York City and District Society of
Model Engineers, Newsletter, opens

with Chairman Brian Smyth writing
‘musings from an old engine shed,
including specific items from the club’s
illustrious past. Some time ago, Brian
wanted to increase membership,
then languishing at around 150. It
had not changed materially in recent
years. Clearly, he has succeeded,
as membership now stands at 232.
Mike Pinder asks ‘what’s in a name?’
Referring to Sir Nigel Gresley, Mallard
and other related items; Clifford
Hudson pays tribute to the silent
members who pay the subs but do
not attend the track. They are just
as welcome and the money is always
useful. www.yorkmodelengineers.co.uk
Gauge 1North in Bakewell was good,
although | seem to think that there
were fewer traders this year. Nothing
quite caught my eye and from memory
there were more traders in previous

years. However, it is good to see to see

working models and imaginative layouts.
This is not the image | get

when | find that a car is a Chevrolet,

seen at Sheffield’s Classic Car Show. I'm

thinking, ‘Impala’, tail fins and spongy

suspension, photo 4. And now a bit

of ‘cultcha’ from here in the north:

The shades of night were falling fast,
when through a Pennine village passed,
ayouth who bore, mid snow and ice,

a banner with a strange device,
“Sheffield Model Engineers!”

The Whistle, Sept/Oct, from
British Columbia Society of Model
Engineers, suggests we look for
‘Sweet New Flavour’ on YouTube, it
shows a 5-inch gauge ‘Big Boy’. Last
year, a momentous train travelled
from US to Canada and Mexico, an
event few thought would ever happen.
Daniel Ahadzadeh writes about the
tour. #2816, a 4-6-4 ‘Hudson’ was the
locomotive heading the train, and
Daniel briefly covers the locomotive’s
history, then the tour itself. CPKC
have a video of the Final Spike, well
worth a look. Consulting an online
map, | find it is about 500km NE
of Vancouver. www.bcsme.org

WW?2 aircraft engines were started
electrically using a ‘Trolley Acc’
(Accumulator) which was a couple of
batteries on a small 2 wheeled trolley.
Here is a more modern version photo 5.

For those contemplating sending
me news or publications, my e-mail
address is geofftheasby@gmail.
com. And finally, If someone were
to be very familiar with a university
site and the activities within, would
you say he was Campus Mentis? &
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number, whether it’s a for sale or wanted and stating that you accept the terms and conditions for placing classified ads -
see below. Please note, we do not publish full addresses or website links to protect your and other readers’ security.

TOOLS AND MACHINERY
Halifax 5” lathe, old but useable,
it has some historic repairs,
comes with 5” O three jaw chuck,
drill chuck and some tooling,

has power feed but no change
wheel set, the motor needs
wiring, £300. Tel. 07768885343.
Great Yarmouth.

American Walker Turner 4-speed
single phase 2" bench drill. V.
good condition, £160. Tel 07989
928395. Stamford.

Unmodified Denford Novamill
¢/w control cabinet, spare quick
change tool holder, programme
disc & manuals. Fully working
or suitable for upgrading.
Collection only. £800. Email:
billandjane.hirst@btinternet.
com. Carlisle.

ER32 Collet chuck with Myford
ML7/S7 threaded back plate.
ER32 Collet chuck with Myford
ML7/S7 threaded back plate.
This is an ARC EUROTRADE
collet chuck 100mm diam,

72mm register, 84mm PCD
mounting holes. It's mounted
on a ChronosTools back plate
to suit Myford ML7/S7 spindle.
£45 inclusive of postage

or £35 without back plate.
Email: johnstij@yahoo.com.
Newcastle Under Lyme.

Kennedy Hexacut model 60
powered hacksaw in excellent
working order that | would

like to sell as | no longer use
it. | will put some pictures up
as soon as | get a chance but
please contact me for further
details. | am open to sensible
offers and happy to post at your
cost. £125. Tel: 07714992308.
Email: doug.wardle@icloud.
com. County Durham.

Harrison M300 3 phase lathe
for sale. Comes with a few heavy
chucks. Has had just light use as
been used at secondary school

only. £2200. Tel: 07449 498650.

Email: mjred93@outlook.com.
West Cornwall.

Contact probe & Edge Finder.
Refurbished Job Contact Probe.
LED type with 20mm dia. shank
with 6mm dia. probe. (two
available). Combined metric
(4-16mm) & imperial (1/8-5/8in)
double taper collet set with MT2
& MT3 collet chucks & C spanner.
£50. £75. Email: billandjane.
hirst@btinternet.com. Carlisle.

Myford Dividing Head. Myford
Dividing Head with 2 discs +2
home made discs and instruction
book. £350 or near offer. £350.
Tel: 7943939210. Near York.
Email: eric.toolan2042@gmail.
com

Findlay Wilfin and sons
"Electrolathe” 1940s/50s In
perfect working order. £700.
Tel: 07593693072. Email:
katieloustiles@gmail.com.
Dalgety Bay, Fife, Scotland.

MODELS

31/2" Gauge Conway n.g.
locomotive. Nearly all parts
made but not fitted, including

boiler, platework, frames,
wheels, chimney, dome, valves,
photocopy of M.E. drawings
and articles. Photos available.
£200. Prefer Buyer collects.
Tel.07710204380. Fareham
Hampshire

5" gauge Terrier Previously run

but was stripped for painting. No
paperwork with boiler Chassis still
air running. A really nicely made and
detailed loco. Happy to post £1800.
Email: marc2citroen@yahoo.
co.uk. Heathfield, East Sussex.

PARTS AND MATERIALS

w3 %" gauge Bantam Cock boiler
materials, barrel 4 2", flanged
plates etc., plus extras, £120. Tel
07989 928395. Stamford.

11/2" Alichin traction engine,
complete set of castings, gears,
laser cut parts, drawings, etc.
Including a brand new boiler. Total
cost over £3600. The lot for £1795.
Buyer collects, weight over 30kg.
Tel: 07940 830170. Email: dah@
uwclub.net. Stockport.
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MAXITRAK.COM / ACCUCRAFT UK [@]
The best of model rail and road.

57& 714"
Battery Electric
Locomotives

; Récucraft UK 16mm
& Gauge 1 Locomotives
in stock!

New Maxitrak Wren
5” Gauge, Coal Fired
Live Steam!

Kit or Ready to Run

Ohe stop mod EIN%SEE&{ES 583‘ MAIDST ON E!
Le§3§n:asx1;;;?li{er8; ?)(;c}llizlarfgsMof?:::g% E N G I N E E RI N G’ :
br ass, copper, bronze & steel

el: 01580 8930\§?Ema11 info@maidstone—engineering.com SUPPLIES

: 10-11 Larkstore Park, Lodge Road, Staplehurst, Kent, TN12

LIN12 0gY ______ )

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS
Tel: 020 8300 9070 - evenings 01959 532199
website: www.homeandworkshop.co.uk
email: sales@homeandworkshop.co.uk
visit our eBay store! almost 8000 items available; link on website;
homeandworkshopmachinery eb

Harrlsun LS, ==

: e il ¥ M25Q{1300
¥ Boxford AUD Mk111 5” x 22", rare ' ]
3 W Griptru 3 jaw, DRO + inverter £3750 .
[ BT R , : L 1200+ 1800 +
Harfison 140 gap bed £1950 R, A = ] ; =4 A&asr;ES
Rare two speed 1500rpm £1950 vge :

' Myford Super 7B Connoisseur centre

Super 7 lathe ‘ JET GH1240 lathe from art college in | |athe + Tesla inverter, DRO, stand, tooling M ford 254 PLUS MR 240V G
ivery nice example!’ £3450 vety good order complete £3450 NICE!| g7, Stunning! nice’ with rare D-13 head £7250

POWERED BY

Please phone to check availability. \ : Worldwide D% berien it
Distance no problem — Pallets leaving daily!- prices exclusive of VAT & "R Shipp‘;;/ rllg _"" e
Just a small selection of our current stock photographed! v @ B2 85

November 2025 | 81



MODEL ENGINEER To advertise please contact Fiona Leak
= WORKSHOP Email: fleak@mortons.co.uk

Tel: 01507 529573

webuyanyworkshop.com | | M-MAHINE | |, Soipiete home
; Workshops Purchased
Re-homing model engineers’ workshops across the UK ~UmteForgew CIevelandTradmg Estate . . .
i ' ~Dariington, Co. Durham DL12PJ Essex/Nottinghamshire locations
It’s never easy selling a workshop that has been . . I
( ) carefully established over a lifetime. 1] Metals}.for MOdE' Makers Distance no Oblect.
s I will buy your workshop so you don’t have Contact us for. Copper, Brass, Aluminium, 0 .
= {0 worry about finding a new home for much = 7Steel, Phosphor Bronze etc. Tel: M'ke B'dweu
— loved workshop equipment and tools. PHDNE &‘FAX 01325 381300
Please email photos to mﬁ sales@m-machine.co.uk 01245 222743
.m-machine-metals.co.uk
andrew@webuyanyworkshop.com = m: 07801 343850
Or to discuss selling your workshop, g
please call Andrew on 07918 145419 bidwells1@btconnect.com
All equipment considered. Myford, Warco, Chester, classic British brands etc.
Polly steam locomotives also purchased, especially those needing a bit of ‘TLC’

Wl classicmagazines

GUARANTEE
YOUR NEXT ISSUE

' BR MOGUL STEAM ENGINE CYLINDE

3 GREAT WIIODEL ENGINEEHR

REASONS

TO PRE-ORDER )" ASSEMBLINGLASER cut PMT;V%E’E;:S
ODEL ENG
M WORKSHOP

= PUT TOO MUCH PRESSURE ON THAT OLD BOLT?
:  SNAPPED? STRIPPED THE THREADS? &
DON’T WORRY THAT’S WHERE WE ARE SPECIALISTS!

= URNr-THREAD =}

SUPPLIES QUALITY THREAD REPAIR KITS, INSERTS AND
INSERT TAPS IN BSC, BSF, BSW, BA, UNF, UNC & METRIC.
BY SPEEDY MAIL ORDER SERVICE.
WE ALSO STOCK QUALITY TAPS, DIES, REAMERS, DRILLS, ETC
s WWW.UNI-THREAD.COM g4
CALL 01803 867832 Or Fax 01803 867982 =]
for your free catalogue
- CARBON STEEL TAPS & DIES NOW AVAILABLE =
= 20% OFF ALL CARBON TAPS. 30% OFF ALL CARBON DIES ::
> Delivered straight &

sarik hobbies
to your door e

A PBr; ractical
Biggest O > Free postage
Hugg gnge Ty s Lz liljw | and packaging

> Buy direct from
the publisher

PRE-ORDER TODAY:

Stationary Engines inc. Stuart Turner, Bing etc
Traction Engines and Locos in all sizes.
Especially wanted 4” and 4%.” gauge Traction Engines.
Any Locos from gauge 1 to 7%”.
Also any Electric models locos, buses etc

Will collect personally. Distance no object.




] i
9"GAUGE WAGON KITS Prone: 01628 82507
Kits start from around £470

See our website or call
for full details

BR/LNER Brake Van
5 Plank Wagon

GWR Shunters Truck

WHEELS | Vst www.17ditd.co.uk

for latest prices & stock

) s Spoke Wagon
Wheels

4 wheels / 2 axles
in5" & 7%" gauge

©170 MinIATURES

Machined Axle Boxes & Bearings
in5" & 74" gauge

Bogie Kits in 5"
& 7%" gauge

Plain Disc
Wheels
in5" &
7%" gauge

5" gauge 3 Hole Disc Wheels Narrow Gauge Wheels
with profiled face in5" & 7" gauge

MINIATURE RAILWAY SPECIALISTS
LOCOMOTIVES, ROLLING STOCK, COMPONENTS

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




POLLY MODEL ENGINEERING

Stationary Engines

Looking for your next project?
...Superb casting sets available

Historic Engines Southwest
F

Many sets available
off the shelf.

Call or email us for
more details

All sets include
drawings, castings
and laser cut parts
where appropriate.

Additional materials
and supplies available
from our shop.

N L7 Polly Model Engl:neerllrllg wlww.pollv-me.co.uk
Unit 203 Via Gellia Mills Tel: +44 115 9736700
AR g .
Bonsall, Derbyshire, Finduson [l

DE4 2AJ, United Kingdom sales@polly-me.co.uk



