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NEW! GWR Shunters Truck
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3 Hole Disc Wheels - with pr

0 ﬁ!ed face £70.90
4 wheels / 2 axles
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CNC MACHINING SERVICES
www. 17d-Itd.co.uk 17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ




IMODEL

ENGINEER

Published by Mortons Media Group Ltd,
Media Centre, Morton Way, Horncastle, Lincs LN9 6JR
Tel: 01507 529589 Fax: 01507 371066
© 2023 Mortons Media ISSN 0026-7325
www.model-engineer.co.uk

EDITORIAL

Editor: Martin R. Evans
MEeditor@mortons.co.uk
Deputy editor: Diane Carney
Designer: Druck Media Pvt. Ltd.
Club News: Geoff Theasby
lllustrator: Grahame Chambers
Publisher: Steve O'Hara

CUSTOMER SERVICES

General Queries and Back Issues
01507 529529 Monday-Friday: 8.30am-5pm
Answerphone 24hr
help@classicmagazines.co.uk
www.classicmagazines.co.uk

ADVERTISING
GROUP HEAD OF INVESTMENT - Lifestyle &
Tractor Publications | www.talk-media.uk
Mason Ponti mason@talk-media.uk

A: Talk Media, The Granary, Downs Court,
Yalding Hill, Yalding, Kent ME18 6AL

Investment Manager: Karen Davies
karen@talk-media.uk

PUBLISHING

Sales and distribution manager: Carl Smith
Marketing manager: Charlotte Park
Commercial director: Nigel Hole
Publishing director: Dan Savage

SUBSCRIPTION

Full subscription rates (but see page 734 for offer):
(12 months, 26 issues, inc post and packing) —
UK £132.60. Export rates are also available,

UK subscriptions are zero-rated for the purposes
of Value Added Tax.

Enquiries: subscriptions@mortons.co.uk

PRINT AND DISTRIBUTIONS

Printed by: William Gibbons & Son, 26 Planetary
Road, Willenhall, West Midlands, WV13 3XB

Distribution by: Seymour Distribution Limited,
2 East Poultry Avenue, London ECTA OPT

EDITORIAL CONTRIBUTION

Accepted photographs and articles will be paid for
upon publication. Items we cannot use will be returned
if accompanied by a stamped addressed envelope
and recorded delivery must clearly state so and
enclose sufficient postage. In common with practice
on other periodicals, all material is sent or returned at
the contributor’'s own risk and neither Model Engineer,
the editor, the staff nor Mortons Media Ltd can be
held responsible for loss or damage, howsoever
caused. The opinions expressed in Model Engineer
are not necessarily those of the editor or staff. This
periodical must not, without the written consent of the
publishers first being given, be lent, sold, hired out or
otherwise disposed of in a mutilated condition or in
other unauthorised cover by way of trade or annexed
to or as part of any publication or advertising, literary
or pictorial manner whatsoever.

MORTONS

MEDIA GROUP LTD

n http://www.facebook.com/modelengineersworkshop

A http://twitter.com/ 4~
1 modelengineers

{.

Paper supplied from wood grown in

forests managed in a sustainable way.

www.model-engineer.co.uk

N THIS ISSUE

Vol. 255 No.4757 29 November - 12 December 2024

732 SMOKE RINGS

News, views and comment on the world of
model engineering.

736 MIDLANDS MODEL
ENGINEERING EXHIBITION -
HIGHLIGHTS

John Arrowsmith provides an overview of the
recent Midlands show at The Fosse.

739 A BR STANDARD CLASS 4
TENDER ENGINE

Doug Hewson leads us through the
construction of the BR Standard Mogul.

744 A RADIAL MARINE
STEAM ENGINE

lan Couchman builds a triple expanson
marine engine with the cylinders arranged
radially.

748 BOOK REVIEW

Brian Baker celebrates the publication of the
last volume of Brian Reading’s locomotive
photographs from half a century ago.

750 THE STATIONARY
STEAM ENGINE

Ron Fitzgerald tells the story of the
development of the stationary steam engine.

753 A GWR PANNIER TANK IN
3% INCH GAUGE

Gerald Martyn builds a 1366 Class locomotive
from works drawings. .

756 UNSEIZING A BEAM ENGINE

Mitch Barnes restores a nicely made but
neglected beam engine to working order.

TURNING WHEELS FOR A MOGUL

MODELIO]

ENGINEER =

ON THE COVER...

A very pretty GWR 1400 class locomotive
and ‘Toad’ guard’s van in 10% inch gauge
seen at the Midlands show

(photo: John Arrowsmith).

760 POSTBAG

Readers’ |etters.

762 ENGINEERING'S LOCAL
HEROES

Roger Backhouse looks at the lives of an
inventive father and son from Scarborough.

765 BUTTERSIDE DOWN

Steve Goodbody writes with tales of the trials
and tribulations of a model engineer’s life.

768 A TANDEM COMPOUND
MILL ENGINE

David Thomas revisits Arnold Throp's design
of a Corliss mill engine.

775 ANOTHER STEAM PLANT

lan Beilby reckons that two steam plants are
better than one.

777 FLYING SCOTSMAN IN
9 INCH GAUGE

Peter Seymour-Howell builds a highly
detailed A3 locomotive based on Don

Young's drawings.

779 THE 2024 USK
COUNTRY SHOW

John Arrowsmith visits one of the longest
running country shows in the country.

784 CLUB NEWS

Geoff Theasby compiles the latest from
model engineering clubs around the world.

This issue was published on November 29, 2024.
The next will be on sale on December 13, 2024.
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Martin Evans can

be contacted on the
mobile number or email
below and would be
delighted to receive
your contributions,

In the form of items

of correspondence,
comment or articles.
07710-192953
MEeditor@mortons.co.uk

732

s

13

-
.=

g

LOWMEX

As usual at this time of

year, | trekked across East
Anglia to visit the Lowestoft
model engineering exhibition
(LOWMEX), held at the East
Coast College in Lowestoft.
This is a show that goes from
strength to strength, gettig
bigger and better from year
to year. It is organised by the
Halesowen and District Model
Engineering Society under

the very capable leadership
of Kevin Rackham. Standing
sentinel at the door was Clive
Randlesome’s very fine 3

inch scale Fowler showman’s
engine (photo 1). Inside was
the show's characteristically
diverse display of models of
all kinds, and work in progress.
The show's only weakness

Is that it is located in the
easternmost town in the UK,
on the East Anglian coast,
which makes it a long journey
for anyone approaching from
beyond the west of Cambridge.
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Clive Randlesome’s Fowler showman’s engine guardél the entrance at LOWMEX.

While the major national
shows (with the exception of
the Midlands show) appear to
have more or less disappeared
from the calendar, a number of
regional shows are becoming
more prominent, this and the
recent St Alban’s show being
prime examples.

| suspect a major reason
for the loss of some of our
major shows is the increasing
expense of running these
shows at major venues,
especially in London. The
regional shows run on much
smaller budgets and are more
likely to be profitable.

Rochdale

Bob Hayter has written to me
with the following:

‘At Rochdale SMEE we ran a
halloween special on Sunday
28th October. All our young
and junior members were
present dressed ready to give
our passengers scary rides,
it was a good opportunity to

___________
e e e

Rochdale's young members show off their certificates.

present certificates recognising
the contribution these younger
members make to the running
of the club. Margaret Foster,
who initiated the awards,

was on hand to make the
presentations (photo 2). The
club has been fortunate to
have five young and junior
members this year; they have
not only helped run railway
operations but are active in
the club publicity on social
media creating and maintaining
a YouTube channel to share
the video that they make. The
effect has been substantial

- the halloween event gave
over 900 rides in the 3 hours
of evening operations. The
rain held off until the finish but
everyone got very wet packing
up, bolstered by a chilli and
hotpot supper.’

Old Engine

Peter Bill hopes to restore this
old engine (photo 3), dating
back to the 1930s. It would
help in the restoration if the
original maker and type of
engine were known. Peter
wonders whether any of our
readers can shed light on this.
| shall be pleased, of course, to
pass on any ideas.
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Does anyone recognise this
old engine?

Cock-up Corner

Lynx-eyed readers, especially
those with a keen interest

In mathematics, will have
spotted the incomplete
sentence in Rhys Owen’s artcle
on Kinematics (M.E.4755,
November 1, p.628) at the
bottom of the first column. The
complete sentence should read
‘... (i.e. the rate of increase of
the vertical component relative
to the increase of the horizontal
component)’. My apologies for
this omission.
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METAL LATHE
 300mm between TN
centres ®

thread screw cutting 5689;22\;”

¢ Electronic variable ,

speed ® Gear change £826.80 im:'.VAT
set ® Self centering WAS £838.80 inc. VAT

3 jaw chuck & guard CL300M
® Power feed 060712525

18V BRUSHLESS 4 ARC ACTIVATED cwhH7
HEADSHIELDS 010120709

COMBI DRILLS <
| ® Activates .m

I ¢ 2forward Y |+ Activates
an Instantly when
589-;Em reverse @ Arc is struck 536-;2\,”
NATIAT\E 9ears _— Spindle  Order

- KSR £44 39 inc VAT

EN379 ' : ~ - Mode Motor  Speeds  Code  excVAT incVAT| | Model Dims WxDxH(mm) Order Code exc.VAT inc.VAT
WAS £119.98 inc.VAT [ (eI R E:11 [o { B 0 °Suitable for arc, MIG, =201 7N} (c=08 [CMD10  150W/230V 100-2000rpm 060710850 £549.00 (11| i |150kg  800x300x1500 070710802  £39.98 BRIAL:
060219531 § : TIG & gas welding 1N (0):737) N AT =48 [CMD300F 470W/230V 0-2500rpm 060710300 £719,00 5. X1 0 [350kg  900x400x1800 070710808  £57.99 B2 L)1)

" MMA & ARC/TIG FROM GARAGES/WORKSHOPS

[l INVERTER WELDERS £104.%
S | ¢ Extra tough triple layer cover [ mmmans

£125.99 inc VAT Jf N Heavy duty steel tubing =3
* Ratchet tight tensioning

BRIGHT WHITE
INTERIOR 7IP CLOSE DOOR

WAS

MILLING DRILLING BOLTLESS SHELVING/

MACHINE CMD300 BENCHES * Simple fast assembly

m | "1  in minutes using only
¢ 0 * . 0] B a hammer =1
7] 9'exc.‘JAT s & T 53933 - .
£862.80 inc.VAT B  exc VAT
WAS £910.80 inc.VAT £47.98 inc VAT

s
i
B L crTE S
£658.80 inc.VAT r - CHOICE OF 5 COLOURS

cMD10 mm] - [m[E

. RED, BLUE, SILVER, GREY
’} £ WAS £910.80 inc.VAT & GALVANISED STEEL
!-.1.11-'. L

L |
CDP102B

DRILL
PRESSES

*Rangeof  ITTIC{IN Sl
precision bench BT T {

& floor presses .
for enthusiast, £94E?:EUAT

engineering £113.99 inc.VAT
& industrial WAS £119.94 inc VAT
applications e
B = Bench mounted F = Floor standing o

Motor Order WAS Model Dims Order Code  exc.VAT incVAT  incVAT
Model Speeds Code  exc.VAT incVAT inc.VAT MMA200A CIG81212 36x36x25m 140613584 £249.00 £298.80
C

CDPSEB  350/5 060712030 £94.99 £119.94 EEX L E IG81015 45x3x24m 140613570 £279.00 £334.30

CDPSRB _ 350/5 060710035 £94.99 £119.94 E4REE ) Min/Max Electrode (1681216 49x3.7x25m 140613574 £319.00 £394.80 BE=I/E1] El , -
CDP102B™ 350/5 060715512 £109.98 £139.14 Fk] KL Output  Dia. C1G81020 6.1x3x24m 140613572 £349.00 £418.80 § = FROM
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3-IN-1 SHEET |BELT AND DISC SANDER . BENCH B 'FFERS/  parrryram
METAL MACHINES ® Belt sanding can be I POLISHERS

£7A.99
erformed with the belt in the ; 7 exc.VAT
orizontal or vertical position | £89.99 inc.VAT

® Includes dust collection bag

£| 89-&%

CIG81220 6.1x37x25m 140613576  £389.00 £478.80 Bl %1
LENGTH B KEEPS THE
C1681224 73x37x25m 140613578  £489.00 £598.80 BETTTET] Ry rdl VTt H S £249ﬂ2w
40’

BENCH GRINDERS 13

“FROM__ MODELS

IN THE
£64‘3:2m

£77.99 inc. VAT

* Bend, Roll &
Shear metal u

to Tmm ’rhicE

® Min. Rolling

Diameter

39mm

* Bending

angle 0-90°

7 £000.00
ROLLING, SHEARING 29 exc.VAT
& FOLDING SBR610 %t INTA A

CBG6250LW

STANDS
AVAILABLE
FROM ONLY

CBB200

® Fora

brilliant shine - £65.99
| T WAS £147.59 mt.VAT ING VAT
Model Dia. (mm) Order Code exc.VAT  inc.VAT
Model Bed Width  Order Code  exc.VAT inc.VAT CBB150 150 060710485 LX) £89.99 | Model Duty Wheel Dia. Order Code exc.VAT inc.VAT

CBB200 200 060710490  £94.99 IEANEXIM|[CBG6RZ  PRO 150mm 060510211 £64.99 BE/A L)
csas CHDB500F 150 060710492  £119.98 BALEXI M [CBG6250LW HD  150mm 060716252 £69.98 BEskX[:
060611430 l |CBB250 250 060710491  £469.98 BN %L. M [CBGB370LW HD 200mm 060718371 £96.99 BAL[ %L

INDUSTRIAL ELECTRIC PRO TOOL CHESTS ROTARY TOOL KIT m

MOTORS =", §& CABINETS ) Kit includes: £34.99
°® Range of single RS =e SEE * Height adjustable exc. VAT

- £ 99
prse ajors P ONLINE JRLELZAT ) o | [l £41.99 inc.VAT
. flexible drive ¢ 40 WAS £44.39 inc VAT [

SBR305  305mm (12') 051210305  £299.00 E%i1 K1)
SBR610  610mm (24') 051210610  £598.00 RFARAL
SBR760  760mm (30°) 051210031  £699.00 5.XLN1

ENGINEERS HEAVY DUTY
STEEL WORKBENCHES

| " FROM

- _ | %2893,

® Sturdy lower

shelf
"\é(I:NLgII:.}IIEE S ® Durable

LOCKABLE powder
5.7\ 8 coated finish

suited to many ~ FOROUR |£18599incVAT | ————— ;
i accessories

ui?llimﬁﬁns  HUGE |
® All totally P — K . RANGE M .00
enclosed & fan N - _—= " OF TOOL 279ex:.¥AT 3
ventilated g '- - STORAGE | £334.80 inc VAT
for reliable e

long-term service

Shaft R
Hp Speed Order Code exc.VAT inc.VAT %[5/ M .Tol-

Shown fitted

with optional 3 drawer unit
Only £155.98 Inc VAT

_ 23] moTOR BALL 000000
Dims.  WAS £358.80 inc. VAT £119.98 BEARING iozsooes: iy
Model RGO LT T A /M A\ N M | 3/4 4 pole 010210430 £104.99 EAVAXT) m Model Description  Order Code exc.VAT  inc.VAT CRT130
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CWB2001Pf 2000x650x865 040317809 £279.00 E=xIEINR| 3 2 pole 010210465 £154.99 FALIRL) exc.VAT (BB209C 9DrChest 070118032 £154.99 B4l X2

CWB2000D  2000x650x880 040317807 £319.00 =17 E.)

. <=
4 2pole 010210471 £189.98 Ev7iA L] £05.98 inc. VAT k¥ CBB217C 7 Dr Cabinet 070118057 £279.00 B =x{ % | ﬁ .
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For those who like building
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soaking up this huge hobby.
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history of motorcycles and
motorcycling, then and now.
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scooters. For enthusiasts,
by enthusiasts.

o . owe -——-H.-—.,-—

i ir Cam
. - ' \ i | I
i = ]
- |1 ._..-“ |I [
. i |

TR e e el s BT e e s el o el Bl

UK’s biggest model flying
mag packed with reviews,
features and expert opinion.

IHLETMTEE U

"‘-‘eﬂ oN S

P i oW Wi by Piamey § iy FUUS Pl ircaw'e

News and features for the

modern traction and heritage
modern traction enthusiast.

through photos, recollections

T LT P R Y 1 LT AR By P Y
wh“u“u ﬁ._ll il LT

For news, innovative features,
tech talk and practical tests,
head to Fast Bikes.

The original and best mag
for choppers, bobbers and all
kinds of customs!

THE UK"s TOF NOSTALOIA MO

UK’s premier nostalgia
magazine, covering every aspect
of life from the 1930s to today.

Your guide to buying, running
and owning a classic. Broad
minded with a practical twist.

ENTER [ P PLOTTER COMPETITION: s
PRIZES r‘ﬂ. fTH 11249 IP FOR EEAEEI -

R PALEL of % B
"*e;ﬁ&'g_rl hn o O S 1

L
] *
Do N ST g S WS TR EWOEE R
1 atEeT P e T T TR BAa T E L '-'lni.ill'lhﬂ-l

AL TE B T AXEF § OC TR 3T T PR L
u'-. s B B el T T

i i
e e -

Hmﬂﬂiﬂm*hﬂ vt T

The tools and techniques
used by model makers, light
engineers and restorers.

Britain’s best magazine for
those who love to grow their
own fruit and veg.

STEAM DAYS

W FACES ON THE
EHIGHLAND LINES

WBUSNIA mu-hlﬂulllﬂm m

e feidenl s

RAITWAY

it Magazine

‘Peak’ summer

Celelrity 45" and ‘A2 baik on the mlnlm
N amr#h.ti:lﬂlllr:qm oy Tée dabun 7

“ 4

FLUS _ '
DAKGER, HIGH VOLTAGE =

?E[lﬂi’i STRIPE Eif I’HHE

il EHELUE!'I.'E - D -
NEW PHOTOS mnuumu
DTS OF LOST 1157 ‘BLACK FIVE

The UK’s best rail title since
1897 - modern, steam and
everything in between.

Recalling Britain's steam era

and historical features.

Visit www.classicmagazines.co.uk/xmas24dps Or call 01507 529529 and quote xmas24dps

Rates are based on UK orders only. Subscriptions will start with the issue selected at the basket.

Offer closes 31/01/25. Full year subscription gifts are available while stocks last.
Full terms and conditions can be found at www.classicmagazines.co.uk/terms



Whether
vou've been
searching for

the perfect gift
for friends and family,
or you're just wanting to treat

vourself - look no further! .

:- -
0 "
i B e

IVIODEL

ENGINEER

subscribe to Model Engineer " NELTHECOPT

for 12 months for just £68

and we'll send you this fantastic \/}

Model Engineer T-shirt. N
To enjoy this great T-shirt offer visit * E '-
www.classicmagazines.co.uk/xmasme T
Or call 01507 529529 and quote xmasme | %

TERMS & CONDITIONS: Rates are baSMers only —for .
overseas please visit www.classicmagazines.co.uk Subscriptions wil
start with the issue selected at basket. Offer closes 31/1/2025. Any gifts
are for UK orders only and will not be mailed out until December 2024.
Direct debit payments will continue at the price you paid on this offer at

these intervals thereafter unless you tell us otherwise.

i

- ws
enunity wew.mosdel engin

= - SN
ain our galing GOt




Midlands Model Engineering
Exhibition - Highlights

h resenting the highlights
of this year’s exhibition

John Is quite difficult because
Arrowsmith there were so many thlng’s
stters his worthy of mention. So let’s
_ _ start with the attendance this
ﬁr_St impressions of the year which was excellent on all
Midlands show. days and was complemented
by increased entries in all but

two of the competition classes.
Add to that a completely new
organisation attending, in the
form of the Association of
Helicopter Aerosports. They
provided a new look at some
excellent miniature helicopters.
They call them miniatures
rather than models because the
way they are built is the same
as their full size counterparts.
The flying displays of these
machines was equally
outstanding, given the often
blustery weather conditions
outside, and here they provided
something that has not been
seen at the exhibition before.
On to the more conventional
and traditional offerings in the
show. The quality of work in
some of the classes really was
outstanding and showed that
the skilled model engineer is
still very much alive and kicking
despite all the doom and
gloom that surrounds us these
days. Every competition class
had entries except two so the
organisers were very pleased
with the response this year.
Looking at the various sections
there were some outstanding
models in many classes and
in particular the BR Standard
Class 5 locomotive No. 73000
displayed on the 7% Inch Gauge
Society stand and owned by
Andy Harvey. This was an
excellent example of both the This delightful 2% inch gauge LSWR T3 class 4-4-0 locomotive was built by Terence

model maker’s skill and the Woodward.

finished product (photo 1).

The other large locomotive Toad guard’s van featured on to the show (photo 2). In
which caught the eye was the the 10% Inch Society stand. complete contrast to both
10% inch gauge GWR 1400 Beautifully made and finished, these large locomotives, the
0-4-2 tank locomotive and it was an excellent contribution  little 2% inch gauge LSWR T3
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A 4 scale model of a Royal Navy Gazelle Westland HT2 helicopter being flown by Mick Keenan's Clayton and Goodfellow cross compound steam engine.
Glen Davies.

Builders Association showed
how model engineering has
progressed over the years
(photo 6). This new engine
operates at 90,000 rpm with
the generator working at 5800
rpm and can generate 1.2
kW @18V/70A DC. Not bad
for an engine which weighs
just 3.1 kg andisonly 11.2
mm diameter with a 66 mm
diameter turbine. The exhaust

' . _ IS pure water vapour so it is
r'm‘ - X very environmentally friendly.
'3' t That is the essence of these

o exhibitions, which can show

The ‘Desktop’ hydrogen demonstration | | _ . the exemplary workmanship of
unit. The replica Formula 1 steering wheel built by Angus French. the old traditional crafts and
engines right up to modern
technology, which modern day
young people will be working
with.

The exhibition had examples
of all the modern technology
from 3D printing to laser cutting
and these high tech machines
to the old style machining
techniques and fitting. Some
of the work produced by young
engineers was excellent - |
am talking now of youngsters
from 10 up to about middle
twenties. The Formula 1 replica
steering wheel displayed by
Angus French (photo 7) to
the little oscillating engine

| -_I
' g
8 F
. r .

Twelve year old Tommy Pugh-Bodman
built this small oscillating engine from

scrap material. An AEC Matador lorry under construction from Kai Pugh-Bodman. built by 12-year-old Tommy
Pugh-Bodman (photo 8)

Class 4-4-0 locomotive was a The Chris Deith Memorial with no commercial fittings, and the Matador lorry under
delight to see (photo 3). Trophy for the Best in Show all the nuts and bolts, pins etc. construction by Tommy's

| mentioned the helicopters model in competition went to being made by the builder. brother Kai, who is now
being a new addition to the a quite outstanding model of Again, in complete contrast to 16 (photo 9), just show
show and the flying display The Holmes Mill, Clayton and this 19th century engine, the the versatility of today’s
was another highlight, with Goodfellow cross-compound cutting edge technology of a youngsters.
some amazing aerobatics steam engine (photo 5) builtby  new ‘Desktop’ hydrogen (H,) Talking with some of
being performed by the pilots Mick Keenan. This model was gas turbine demonstration unit  the traders they were quite
(photo 4). completely built from scratch displayed by the Gas Turbine buoyant about the show, saying
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The 6 cylinder oscillating engines in a triangular formation.

drum is being driven by a 3 inch scale
Marshall traction engine.

business was good, so that
IS encouraging as well. A fine
and very varied display by

an increased number of club
stands this year provided a
good representation of what
Is happening around the UK.
Lots of new builds and some

/38

old favourites were on show
and as far as | could see stand
stewards were kept very busy
answering questions from
visitors and fellow model
engineers alike.

The Society of Model and
Experimental Engineers (SMEE)
had a large display area this
year (photo 10) with a well
stocked stand, including a wide
variety of models from their
extensive collection as well
as a workshop demonstrating

different machining techniques.

Members were kept very busy
answering many questions
from visitors. In addition to
these older models some very
new and up to date offerings
were also on show. The optical

SA
A

L

An optical dividing head based around an existing worm drive gear box.
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A ﬁe displa of lifeboats fr&m the Knightcote Modél Boat Club.

dividing head based around an
existing worm drive gear box
and microscope (photo 11)
was interesting as was the

six cylinder oscillating steam
engine built in a triangular
configuration (photo 12).

In the marquee the
Knightcote Model Boat Club
displayed a fine selection
of model lifeboats with
information about each class
of boat on display (photo 13).
Outside, the Fosseway
Steamers had a full program of
activities to keep the visitors
entertained and they were
lucky because, despite the rain
earlier in the week, the ground

conditions were relatively good.

The little 3 inch scale Marshall
traction engine with a 3 inch
scale Clayton thresher drum
coupled to it (photo 14) was

an attractive set up to watch in
operation and again reminded
people how the modern day
farming community has
progressed over the years.
That just about sums up
the 2024 Midlands Model
Engineering Exhibition, which
combined some very old and
traditional skills with up to
date cutting edge technology,
providing a wide and varied
exhibition for everyone. | hope
this very brief look at the show
combined with reports next
time of the competition entries
and then the clubs and display
features, will encourage both
young and old to continue to
support this fine exhibition
which at the moment is the
only one of this size in the UK.

ME

Model Engineer 29 November 2024



Doug
Hewson
describes | A
a 5 inch gauge version
of the BR Standard 2-6-0
tender engine.

b

Continued from p.720
M.E.4756 November 15
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e will now concentrate
on the wheels and
axles(figs 27 to 29).

These are the same on all BR
Standards except that wheels
on the Britannias, Clans, Class
5s and Duke of Gloucester are
on roller bearings. However,
some of the Britannias were
on plain bearings. Now one

of the things | can't fathom, is
why on earth the driving wheels
on the 76000s are different
from the 82000s when they
are the same diameter? The
tank engines were built at
Swindon and the tender locos
were built at Doncaster, Derby
and Horwich. | can't help but
feel that there must have been
a bit of pettiness going on
here. The tender engines have
sixteen spokes, and the tank

A BR Standard Class 4
lender Engine

engines have seventeen just
to be different. They each have
the crank boss between two
spokes.

We will start this time with
some full size photographs
of a couple of the 76000s.
Photograph 44 shows 76033
looking rather worse for wear
with no front number plate.
However, it still had the AWS
battery box on the left-hand
platform and it also has tablet
catchers in the cab sides. It is
coupled to a BR2 tender before
It was converted to a BR2A
tender. The photo was taken
at Eastleigh on 12" March
1967. This next photograph
(photo 45) is of 76064 taken at
Southampton Terminus looking
much better and nicely polished
and it is coupled to a BR1B

PART 8

tender. This was taken on 26t
June 1957, which explains a lot.

We now come to what is
probably one of the most
satisfying jobs in locomotive
building and that is turning the
wheels. Good quality cast iron
is wonderful stuff to machine
and | always find it a pleasure
to see the rough casting go into
the lathe chuck and a nicely
machined face come out. There
are various schools of thought
on turning wheels and | know
that a lot of people say that
they have described this before
so refer back to such and such
but | do not like that as | think
the series should be written as
a standalone piece.

First of all, you will need
the jaws of the chuck turning
iInside out so that the wheel

Recess in front
& rear coupled

wheels only

Machining allowance
— s §/0.0625
0“& ‘7%
Vs

) Ream 3/8

Ream
| 03/4

A57/8

@59/16 (5" 3" when new)

(both sides)

Driving balance weights
cover seven spokes

One pattern required
with seven driving pads

16 spoke V' rims & oval spokes
5 3" dia. when new

Driving And Coupled Wheels

Balance weights
fitted to spoke pads
using csk. rivets

Coupled balance weights
cover five spokes & both are
offset to left

Driving and coupled wheels.
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Pony Truck Wheels

9 spoke, 3' 0" dia. when new
Mat'l: Cast iron

Pony truck wheels.

can be gripped by the rim but
use some 3/16 inch packing
pieces behind the wheel so
that the wheel is just held by
the tips of the jaws. There

IS quite often some slight
discrepancy in alignment of

the spokes between the front
and the rear of the wheel, so
| start by gripping the flange
and getting the tread to run
truly as this is the side of the
wheel that you see. | feed the
tool across the wheel as fast

61/8

-

~—01/2

=~—01/2

I ¥
Centre axle ends & —" | %%

drill @1/16 oilways
to journals T f

@9/16

at'l: Silver steel

il

Bn%ie And Pony Truck Axles
Mat

(Mild steel may be used but journals should be case hardened)

513/16

411/16 9/16

|
@3/4

@3/4

L A =
I
[ ]
]

I
%%

9/16

@7/8

13/16

Mat'l: As above

Driving And Coupled Axles

Axles.

as it will go without stalling
the lathe as there is no point in
hanging about. The other thing
Is that tipped tools like being
fed this way. You will have to
be a bit more careful when
you reach the crank pin boss

and take that a little slower
but continue feeding right to
the centre of the wheel. You
will probably need at least one
more cut of 30 thou’ which
should leave a finishing cut of
about 5 thou'. For the finishing

BR Standard Mogul 76033 (photo: The Transport Treasury).

740
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cut you will need quite a fine

feed to achieve a nice finish on

the rim.

Next, centre the wheels and
drill through with something
like a Y4 inch drill for a start
but the drill will need the
cutting edges taking off with
just a touch on the grinder so
that the actual cutting edge
scrapes away at the cast iron
rather than trying to cut under
it. You need to aim at a bore
into which the lead end of a %
inch reamer will just begin to
enter and then the hole can be
finished off with the reamer.
These wheels will come with
the balance weight pads cast
iIn so you will have to pull the
lathe round by hand. Change
the tool for a flat topped knife
edged tipped tool and turn the
tread down to about 30 thou’
over the 57 inches and do not
bother about the taper at this
stage. You should also just be

www.model-engineer.co.uk
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76064 - a much better turned out Mogul (photo
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Rail Online).

able to turn a little bit of the

flange casting away but do not

start catching the chuck jaws.
You can now grip the treads

of the wheels and face the back

in a similar manner, though in

this case you will need to make

a little gauge out of a scrap of
16swq plate, brass or steel - it
does not really matter - which
has a slot cut out of it at one
end exactly %2 inch wide and
about the same depth and you
can use this as a gauge for
finishing the thickness of the
wheel.

To complete the wheels,
you will need to make your
own face plate out of a blank
disc of steel about %2 or 3% inch
in thickness and 5% inches
diameter with another disc of
similar material approximately
3% inches diameter welded to
the back of it. However, first of
all it is advisable to make the
pin that goes into the middle

of the plate on which to mount
the wheel. You will need a

piece of 7 or 1 inch free cutting

mild steel bar and turn down
approximately %2 inch diameter
and thread it with whatever %
inch die that you have to hand,
preferably something like %
inch BSF. Part off about 1 inch
from the shoulder and then
this can be screwed into the
face plate once you are at the
required stage.

Now, mount your face plate
in the four-jaw chuck with the
rear boss facing outwards and
turn it down to a reasonable
finish, though the diameter
Is not important, and it does
not require facing, although
you should aim to end up with
about a s inch step where you
finish the turning as this will
be used as a register against
the chuck jaws when you turn
it round. You can now turn the
plate round and hold it in the

=
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outer jaws of the three-jaw

chuck marking with a pop mark

at No. 1 jaw so that when you
take the face plate out you can
replace it in the same position.
The face plate now needs
facing and for this job | use a
replaceable tipped tool. You
can also take a cut across the
outer rim just to tidy the job up
and remove the burrs with a
fine file. On my own face plate,
| relieved the centre with a 10
thou’ cut leaving a rim about
Y2 inch wide so that when you
tighten the wheel onto the face
plate, it will grip on the flange
and nowhere else.

Next, centre drill and tap
the centre of the plate to your
favoured % inch thread and
screw in your part made centre
pin. This now needs to be
turned down very carefully until
the wheel will just slide on with
no shake. The outer end of the
pin can then be turned down to

741
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Reaming the crankpin hole.

your 2 inch thread, again such
that the shoulder is just slightly
recessed in the wheel boss.
This can then be fitted with a
stout washer and nut. Before
you start on the next stage,
you need a piece of 16swg
brass strip, 9/16 inch wide and
approximately 1 inch long and
on one end of it draw the wheel
profile. This then makes your
everlasting wheel profiling tool
grinding gauge. You now need
to grind the reverse profile onto
the end of a piece of % inch
square tool steel and this again
will make your everlasting
wheel profiling tool and every
time you sharpen it, you should
use the brass gauge to check
the profile. The front rake of the
tool needs grinding to about 4
degrees but the top can be left
flat.

You can now put the first
wheel on your face plate, face
outwards, and tighten the nut
and washer and then turn
down the flange to 5% inches
diameter. The remainder of the
tread can now be roughed out
leaving the flange thickness of
just over 3/32 inch. Turn all of
the wheels to this stage and
then, with the last one, set the
top slide over 3 degrees and
lock the cross slide and saddle
so that only the top slide can
be moved. Now you can turn
the taper on the tread with one
cut. Just wind the top slide
back, put the next wheel in
position and do them all to the
same stage.

With the last wheel still in
position, you can now swap

742

tools to your newly made
profiling tool and with the top
slide still set to 3 degrees you
can very carefully form the
root radius and outer radius of
the flange. You can apply the
rear radius to the flange with a
medium cut file though I like to
do this with the lathe running
a little faster - something like
the highest back gear. The top
slide can now be set over to
30 degrees and you need to
go back to your normal cast
iron turning tool to machine
the outer chamfer onto the
tread but do not be tempted to
use a chamfering tool and do
this in one cut as it is bound to
chatter.

The final operation on the
face of the wheel is to cut the
groove to show the inner edge
of the tyre and this can be done
with a small parting tool set
parallel to the lathe bed though
you will need to unlock the
cross slide for this operation
and when you have finished
one groove, set the dials on
both the cross slide and the
top slide to zero and turn all
the others to the same setting.
For these finishing operations
it is as well to put your chuck
key on the bench rather than
keep it on the lathe so that you
remember to take the wheels
off using the nut on the face
plate rather than undoing the
chuck jaws by mistake as you
do not want to disturb the face
plate. The wheels also now
need the tyre groove turning
on the rear of the tread in the
same way as just described.

Balance weights with rivets filed down.

It is very important to
turn all locomotive wheels
to this profile particularly if
you are running on a ground
level railway where there is
pointwork. The small chamfer
on the outer edge of the tread
gives a smooth run across
crossing noses and the
taper on the tread gives the
differential action on curves.
Apart from anything else it
makes for a much freer running
engine than if the treads are
turned parallel.

Photographs 46 and 47
are Geoff Whittaker’s photos
showing him reaming one
of his wheels on his milling
machine and then machining
the crank pin face. These were
for his 75069. | know that Geoff
drilled his crank pin holes using
a different method to what |
have always used and | think it
Is preferable to my method. He
used his milling machine to do
the job which | did not have at
that time. As you will see from

the photographs, Geoff has
mounted them eccentrically
on the bed such that the chuck
was centred over the crank pin
hole. The holes were centred,
drilled and reamed from there.

You can now turn the pony
wheels and for this job | would
use the three-jaw chuck with
the outer chuck jaws set. The
main axles on the full size
engine are not the same as |
have drawn them here as, on
the full size engine, the wheel
seat is a larger diameter than
the axle journal and there is
no shoulder on the axle for
use in registering the back-
to-back distance of the wheel
sets. | have taken the liberty of
altering the design slightly from
the full size so that we do have
a shoulder on our axles up to
which the back of the wheel
may be pressed.

There is no substitute for
silver steel for axles as it
comes with a ground finish
and it is hard wearing without
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of the ordinary 3% inch Myford,
then you should be able to get
the axle far enough into the
chuck to be able to face the
end and centre it. Once centred,
it is advisable to support the
end with a revolving centre
in the tail stock - although to
reach the wheel seat you may
have to angle the top slide.
This means that you will not
get a direct reading on the dial,
although if you set the top slide
to exactly 30 degrees the dial
indicator will read exactly twice
the cross feed measurement.
This is handy as for every thou’
added on the dial, you only get
Y2 thou' feed. Photograph 48
shows him fitting his balance
weights both rear and front and
photo 49 shows Geoff turning
his axles.

Photograph 50 shows
a photograph which | took
showing one of the driving
_. wheels. As you will see it has
Machining an axle. sixteen spokes.

| much prefer a good old
- 4 5 i R TR To) fashioned press fit for my

LN .’ i) S IV wheels and, in this case, you
\ - : e need to turn the tip of the axle
down until it will just enter the
hole in the wheel by about %
inch and then wind the top
slide back to take out the
backlash and feed it in again %
thou’ short of where you were
before. The other important
dimension on the axles is the
4 11/16 inches to gauge the
back to back of the wheels
and, if the axles are finished
between centres, you will be
able to measure this with a
calliper gauge. The pony truck
axles are a similar turning job
from 9/16 inch silver steel
and you will need some of the
same material for making the
driving wheel crank pins. | have
changed my design of the axles
slightly in that | have done
away with the oil holes in the
axle ends as all this does is to
dribble oil all over the track and

- ﬁ-. o =il .- = that causes a big headache
o R RS T W TSNS at Gilling and at other tracks,
L R S e e O ek Bl \which wouldn't surprise me at
Full size driving wheel — with 16 spokes. all. There is just no need for all
that oil. In any event the driver
having to do anything to it. If 13/16 inches long. If you have have to resort to sawing them should never be without a rag
you can only obtain the silver a lathe big enough you may be  off at about 5 15/16 inch long In his hand to wipe up any drips
steel in 13 inch lengths, then able to part these off using a just to allow for cleaning them of stray oil.
| am afraid you will require good stout parting tool and a up and centring at both ends.
two lengths as the axles are 5 slow speed, otherwise you will If you are a proud possessor ®To be continued.
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A Radial Marine

Steam Engine ...

lan
Couchman
builds a Y
rather unusual ‘quasi
radial’ triple expansion
engine.

Continued from p.679
M.E.4756 November 15

744

Crosshead guides

These were tricky little beasts
to hold. In the end, | made

a pair of half shells to fit
around the body of the quides
(photo 17) - the 3D printer
again! Luckily enough, | had a
four-jaw independent chuck
with a big enough bore to (just)
take the guide with the shells.
Once mounted and trued, it was
a straightforward job to face
the first end, turn the locating
spigot and bore the bore
(photo 18). They were then

. P —

Crosshead guid

Lol
L
- gl - e

e csn‘ng with holding shells.

turned around and mounted

on an expanding arbor. The
cylinder end was then faced
and the second spigot turned.
Moving to the mill, the quides
were mounted on the rotary
table fitted with the chuck
holding the expanding arbor to
hold the guides (photo 19). The
12 holes per end were drilled
using the same DRO function
and settings as used on the
upper frame so, hopefully,
they’ll fit together... and they do
fit (photo 20)!
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Boring the crosshead guidé.

The crankshaft

This will be made from

silver steel for the shaft and
crank pin, mild steel for the
webs and cast iron for the
counterweights. The plan is to
assemble it using high strength
retaining compound then drill,
ream and pin with taper pins.
The counterweights will be
bolted to the webs, as in the
proto-type (with some more of
that retaining compound, just in
case...).

The webs were cut to length,
then held together in the vice
and drilled and bored to size.
The square ends were milled
to length, with the other ends
left over-size to allow for
machining.

Here the shafts have been
glued in place, drilled and
pinned (photo 21). To avoid
unnecessary stress on the
joints, the main shaft will not
be cut until the machining is
finished.

On to the counterweights,
currently pretending to be a
short length of cast iron bar.
Set up in a four-jaw chuck with
as much as possible protruding
from the jaws, the face of
the rim and the recess are

machined, and a 1 inch hole

Model Engineer 29 November 2024



Drfﬂing the fixing holes.

bored in the centre (photo 22).
After turning around in the
chuck, the rim is machined then
the inner web reduced to size
- the width of the crankshaft
web. The rim was left over size
on width and outside diameter
to allow for a final skim when
the crankshaft is assembled.
More precision engineering;
the blank is cut in half with an
angle grinder. After mounting
the remnants in the vice, a side

Finishing the counterweights.

www.model-engineer.co.uk

and face cutter, mounted on
the horizontal arbor, is used

to cut the slots into which the
crankshaft webs will fit, making
the slot a sliding fit on the webs
(photo 23). The last operation
on the counterweights before
fitting is to machine the angled
faces (photo 24).

Fitting the counterweights
was fun... | located the weights
on the webs by clamping
pieces of steel flat bar either

5

S

Initial machining of the counterweights.

Adding the angled faces.
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Fitting the counterweights to the crank webs. Driving the counterweight into position.
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Drilling the counterweight fixing holes. The complete crankshaft.
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B
The big ends. Connecting rods.
side of the web, then drilled was glued in place (photo 25). clamped in place by applying (photo 27). The bolts were
and reamed a hole through the  Using this pin and the clamping  pressure with the drill chuck fitted and the counterweights
weights and webs. Leavingthe  pieces, after applying the magic (photo 26). and web ends skimmed in
clamped locating bars in place, retaining fluid to all faces, the Next, the holes for the bolts the lathe. The piece of the
a short length of round steel weight was slid into place then  were counter-bored and drilled  main shaft between the webs
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Complete connecting rod with big end.

was cut out (making sure |
cut the right piece...) and the
cut ends cleaned up. Finally,
after masking up the shafts,
the assembly was sand
blasted, clearing up any minor
blemishes and leaving a nice
matt finish (photo 28).

Big ends and con rods
The big ends are lost plastic
castings. The faces were
machined, holes drilled
and tapped as appropriate
(photo 29). Then they were
mounted in a four-jaw chuck,
the end faced and the hole
bored to size. Finally the
second face was machined,
holding the piece in an
expanding arbor.

| decided to fabricate the con
rods. The end attached to the
big end was a simple flat piece
with three holes, two for fixing
to the big end and the central

www.model-engineer.co.uk

hole to align the rod. The little
end consists of a length of flat
bar with one end rounded, a
hole for the bush and a hole to
locate the rod. The rod has a

spigot on each end for location.

Photograph 30 shows a cluster
of bits waiting to become
connecting rods. A couple of
centre pops were made on
the flat surfaces to leave a
small gap to allow the solder
to flow. In photo 31 you can
see the arrangement for silver
soldering; the right hand rod is
soldered and you can just see
a short length of silver solder
on the fluxed assembly in the
middle.

Before assembling the little
end, a centre pop was made
on the side of the locating pin.
The plan was to flux the parts,
assembling and aligning the
two ends, with the centre pop
holding the assembly until it

Rods with the little end added.

Connecting rods added to the engine.

Is soldered. The plan worked!
(photo 32). Once again, the
steel parts were sand blasted
to give a nice matt finish (and,
as a bonus, removing the flux
residue). Just the last bush

to fit and, finally, a complete
connecting rod and big end

(photo 33) and a full set on the

crankshaft (photo 34).

MARINE ENGINE

The cross heads will be
lost plastic cast. Because
the process takes so long
(about 12 hours using the
recommended cycle), I'll leave
these until | have enough parts
to have arun (I can do half a
dozen flasks at once).

@®T0 be continued.
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Completing the Quintet

The fifth edition of Brian Reading's photographs with computer based restoration by lan Reading.

BRIAN READING AND IAN REM]IHE*.L\\‘

Published by Amberley
Publishing of Stroud, 2024
ISBN 978-1-3981-0014-5
96pp, paperback, £14.39
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t last the final member
of the Reading family’s
series of books
comprising photographs taken
by Brian Reading during the
1950’s and 60’s. This volume
concentrates mainly on ex
London Midland Scottish
railway territory and indeed,
extending from Shoeburyness
in the east, Templecombe in

the south, Holyhead in the west

and Fort William and Inverness

In the north, a pretty extensive
area.

We start at Market
Harborough, then down to
Willesden Junction, where we
enter the shed, and the photos
show the range of locomotives
in use, from Jinties, Royal
Scots Jubilees and several
versions of the 2-6-2 and 2-6-4
tank classes, an interesting
shed tour, before moving on to
Neasden shed, with a similar
selection of locomotives, then

a dip into Camden shed, Euston

station, Devons Road shed and
the Shoeburyness, with a photo
of an immaculate 42509, a 3
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cylinder Stanier 2-6-4 just back
from overhaul. These were the
37 locomotives constructed for
the London, Tilbury Southend
Railway that | knew well.
Leaving London, we spend
time in March shed, regularly
used by ex LMS locos,
particularly on freight duties
from the Midlands, before
viewing 2-8-0 ‘8Fs’ and Dub
D’ classes at Peterborough,
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INDUSTRIAL
RAILWAYS

THE LATE 19405 TO LATE 19 bl

&wJ!}
*____ t-J‘ |I !

A mmutuﬁ IND AN READING —

SCOTTISH REG
RAILWAY o

- THELATE 19405 TO EARLY 10505 08

BRIANM READING AND IAN READING

 NARROW GAUGE Pl

together with a Garratt on shed,
and we are only just a third

of the way through this fine
volume.

Every photograph is
accompanied by an interesting
and informative caption,
often with extra snippets of
information about the class,
or location. The photographs
have all been carefully restored
and enhanced recently and
are full of detail useful to a
modeller or a historian. Some
are in colour and | particularly
enjoyed photos of working on
the Licky Incline and of Bath
Green Park station.

This book, containing many
useful snippets of information,
illustrates the forgotten
world of railways and their
operation, concentrating on
the LMS region, is published
by Amberley Publishing of
Stroud, and is available from
booksellers or Amazon.

Brian Baker
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01526 3287772

LOCCMOTIVE BUILGERS * BOILERMAKERS

5 INCH GAUGE BR 9oF 2-10-0

A 5 inch gauge model of a BR gF,
commercially manufactured by
Silver Crest Models in 2019.

Bl - — e i T Wem- = % -l-.:.-_l-. o — e R - E "i-l"l-—q

5 INCH GAUGE FREELANCE PACIFIC

A 5 inch gauge Pacific of freelance construction, obviously influenced by
Stanier's four cylinder Princess Royal design. At just over seven feet long, and
tipping the scales at 157kg with its tender, this was an engine conceived and
built to do a serious job of work. Supplied with new commercial hydraulic &
steam certificates.

STOCK CODE 11942 £10,750

S o
o M The engine is in new &

", original hydraulic certificate and
documentation

5 INCH GAUGE POLLY VI 2-6-0

A 5 inch gauge Polly VI, one of the largest locomotives in the
Polly range. This one's been through the workshop for full

service, hydraulic and steam tests with new certification issued.
chamber boiler has had hydraulic and steam tests with new certification issued. STOCK CODE 11813 £3,450 ¢TOCK CODE 11070 £4,250

31/2 INCH GAUGE LMS "PRINCESS ROYAL" PACIFIC

A venerable example of a 3 1/2 inch gauge LMS "Princess Royal" Pacific, built as a two cylinder engine and apparently -

given the layers of dust and dried oil covering it from front to back when it arrived - not run in years. The combustion

We build, buy & sell all types and sizes of locomotives, traction & stationary engines
For full details, high resolution photographs and video go to our website

www.stationroadsteam.com
Email: info@stationroadsteam.com Visitors welcome by appointment Mon-Fri 8am-6pm Tel: 01526 328772

IVIAXITRAK.COM / ACCUCRAFT UK

The best of model rail and road. 16mm Accucraft

Tel: 01580 893030 Email: info@maxitrak.com Live Steam!
~ ¥ .. @[ 1°8

1 1/2” Scale Allchin

\
Available in Three Liveries {(\@i/
Gas/Propane Fired \ "’Z,««" e
- Avallable!

MAIDSTONE-ENGINEERING.COM .
' One stop model engineering shop MAID STONE
# Leading suppliers of fittings, fixings,
ENGINEERING

Tel: 01580 890066 Email: info@maidstone—engineering.com SUPPLIES
Visit us: 10-11 Larkstore Park, Lodge Road, Staplehurst, Kent, TN12 0QY

Complete Garden

| br ass, copper, bronze and steel
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Ron Fitzgerald takes a
look at the history and
development of the
stationary steam engine.

Continued from p.626,
M.E. 4755, November 1
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The Stationary

Steam Engine

PART 64 - BUILDERS II: Manchester, Liverpool and Newcastle

revithick’s policy of
selecting a number of
nationally dispersed
firms to manufacturer the
patent engine was firmly
established by the beginning
of 1805. In the south-west of
England the Hayle Foundry
provided for the Cornish
peninsular whilst in South
Wales Samuel Homfray was
the main designated builder
although Neath Ironworks
may also have been producing
engines. Coalbrookdale and
the Bridgnorth Foundry served
the English Midlands but
Trevithick was also developing
contacts in the north. In
September 1804, an unnamed

foundry at Chesterfield was
building an engine as a
sample - doubtless, Ebenezer
Smith’s Griffin Foundry. In
Lancashire, Trevithick focused
on Manchester where David
Whitehead’'s Soho Foundry in

Ancoats was to be his principal

agent (fig 206).
In the first decade of the

nineteenth century Whitehead's

Soho Foundry was one of

the foremost engineering
firms in Manchester. An
advertisement placed in the
Manchester Mercury following
the proprietor's death in 1807
gives an idea of the character
of the firm that Trevithick was
dealing with:

All that capital and extensive
ironfoundry called the Soho
Foundry in Manchester,
heretofore occupied by the
late firm of David Whitehead
& Co. The Foundry is 75
yards long by 25 yards wide;
contains air furnaces, cupolas,
stoves, cranes of extraordinary
power, an excellent smithy
and finisher’s shop and
extraordinarily well lighted
pattern makers and turner’s
shops extending 100 yards in
length. Adjoining the foundry is
a most complete boring mill and
turning shop replete with every
apparatus on the very best
principle for boring and turning
every kind of heavy or small iron

.
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Trade card for David Whitehead'’s Soho Foundry, Ancoats, Manchester.
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THE STEAM ENGINE

T

FOUNDRY
o WILLIAMS

Soho Foundry, Ancoats, Manchester at the time that it was acquired by Peel, Williams.

or brass work. The boring mill sent is unknown. Trevithick partnership with McNiven and September 1804, Trevithick
and turner’'s shop are worked used the Soho Foundry Ormrod since 1794. writes to Giddy saying that he
by an excellent steam engine as a base when staying in Matters were complicated was on his way to Liverpool
of 18 horses power which also Manchester and several of further when David Whitehead from Coalbrookdale where a
works the blasts for the cupolas  his letters are addressed from died in 1807. The Soho founder had made two of his
and there is additional power this location. In September Foundry at Ancoats was not engines with another nearly
which may be applied to other 1804 he wrote to Giddy that in advertised for disposal until finished and three others
purposes. There is an extensive  Manchester two engines were 1810 when it was bought by begun. The founder was
yard with stable, cart houses, completed and three more Peel, Williams (fig 207) who William Fawcett's Phoenix
sheds and other conveniences were building. This, however, had another foundry at Swan Foundry. Trevithick had been
and also six cottage houses IS not a straight-forward case Street in the Shudehill district drawn to the firm because
for the accommodation of of the Soho Foundry’s work. of Manchester, the Phoenix it had established itself in a
workmen belonging to the At least two and possibly Foundry. Williams, born in specialised market that he was
foundry. The premises have three more firms were Wales in 1772, had trained at keen to enter, the West Indies
likewise belonging to them building Trevithick engines in Carron and Walker Brothers sugar industry. Sugar cane
a commodious wharf on the Manchester. In the same letter  of Rotherham whilst Peel, pressing had been the express
bank of the Ashton Canal which  Trevithick says: the financial partner, was intention of the roller milling
communicated with other .. A great number are building  connected to the Lancashire element in the 1802 patent
canals by means of which coals  at different foundries. Mr. cotton family that was to and Trevithick had at one point
and metal are advantageously Sharratt a founder in Manchester produce the statesman Robert  envisaged boiling the juice in
brought without any expense who has four in building said he  Peel. An 1805 Manchester the steam boiler to reduce it
of land carriage and goods would not pay the patent right; directory describes them as whilst at the same time using
conveyed to all parts of the on giving him notice of a trial he  ironfounders, engine makers the waste steam to heat the
kingdom. agreed to pay... and roller manufacturers. They  pans. He had attempted to
Manchester Mercury 23rd This was, of course, had a reputation for high- gain access into the West
January 1810. Bateman and Sherratt whose quality production, particularly Indies market but with limited
The relationship between work has been discussed in gear work and they were success; Fawcett offered a
Trevithick and Whitehead was an earlier part of this series apparently making high- much more viable opportunity
established in 1804. The three-  but it was also the case that pressure engines for Trevithick  than Trevithick could provide
wheeled model of the high- Alexander Brodie, the partnerin  in 1805, before they purchased  acting alone.
pressure engine made in 1798 Hazledine's Bridgnorth Foundry, Whitehead's premises The Phoenix Foundry
was despatched to the Soho was suspected of building (ref 364). had begun lifein 1758 as a
Ironworks to act as a guide to Trevithick style engines at Cultivating yet another Liverpool warehouse for the
Whitehead in manufacturing his ironworks in Manchester, manufacturer within thirty Coalbrookdale company’s
the full-sized engine but the St. George's Iron Foundry, miles of Manchester at first products. George Perry, who
whether drawings were also Knot Mill, where he had beenin  sight seems excessive but, in had worked previously at
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Joshua Field’s sketch plan of Fawcet Lttledale’s Coalbrookdale Foundry in 1821.

the Shropshire ironworks,
came north to manage the
business and it was Perry
who subsequently proposed
that the premises at 17 York
Street be converted into a
foundry. He died in 1771 and
was succeeded by his partner
Joseph Rathbone, also a
partner with his brother in
the Coalbrookdale Company
itself. Rathbone’s nephew,
William Fawcett, joined the
firm as an apprentice in1784,
at fourteen years of age. By the
time he was twenty Fawcett
had risen to be manager
and when Rathbone ran into
financial difficulties Fawcett
succeeded in rescuing the
situation. In 1790 he was
granted a lease upon the
site by the Coalbrookdale
Company which, for £2,300,
was converted to an outright
sale in 1794. Relations with
the Coalbrookdale Company
remained cordial until 1797
when Fawcett began to
manufacture ordnance at
which point he was ‘disowned’
by the Quaker ironmasters.
The Phoenix Foundry
prospered as long as munitions
contracts remained buoyant
but by 1808 its position was
deteriorating and the premises
became subject to mortgage
which Fawcett was unable

752

to redeem. In 1810 he was
declared bankrupt with debts
of £10,000 and three years
later the foundry was sold to
George and Henry Littledale
for £18,000. Fawcett was
retained as manager and

the title of the firm became
Fawcett, Littledales and Co.
(fig 208). Two other Littledale
brothers, Thomas and Isaac,
were commercial brokers
holding substantial interests
in the West Indies and they
seem to have been involved
financially with the foundry
before the family assumed full
control. The Littledale interest
consolidated the trade with
the West Indies and thereafter
the sugar trade machinery
business was to remain the
mainstay of the firm'’s output
(ref 365).

Fifteen years after Trevithick
began his association with
Fawcett, Joshua Field visited
the works and recorded a
description in his diary:

Mr. Fawcet is manager at
1,000 per annum, the two
Mr. Littledales manage the
accounts. They do a great deal
of good business: sugar pans
for the West Indies Sugar Mills
.. They make high-pressure
engines with cast iron boilers
abt. 7 feet diam. & 14 feet long
with the cylinder inside. These

are for places where water is
scarce. They are making one
now which has the cylinder
inside but A standards, a beam
& the crank & fly wheel behind
it. One high pressure engine

of the old construction is at
work blowing the furnaces. The
boring engines, of which they
have two, are of the common
kind, the large lathe common
and clumsy; the small lathes are
very common. They use very
much upright drilling or boring
machines. They have three or
four. The thing to be bored is
put on a horizontal chuck and a
cutter or bit brought down to it
The chuck also turns round by
hand gently by which it bores
straight. Their screwing tackle
is like that at Horsley [?] threads
very common. There are 5 or 6
gun boring lathes not used now.
Over these lathes and in the
Foundry as well as the fitting up
shop he has cranes with the top
block moving laterally so that
parts of engines can be moved
sideways for some distance.
The foundry cranes are all so
moving by a rack. The smaller
turning and fitting is done
upstairs. The carpenter’s shop
and pattern lofts are above

this. The patterns are very well
arranged but not so numerous
as some. They never make
large engines above 10 or 12
h.p. for the West Indies.....most
of their work is for exportation.
(ref 366)

The works that Field saw
must have been largely that
with which Trevithick was
familiar. The blowing engine for
the furnace situated outside,
in the foundry yard, was one
of Trevithick’s high-pressure
engines and the plan shows
another in a shed which
provided power for the machine
shop. This latter engine had a
cylinder within the boiler but
the crankshaft was carried by
independent A-frame standards
and a beam was used. It is also
interesting to note that Fawcett
Littledale were still building
Trevithick style high-pressure
engines in 1821.

As far as the north-east
of England was concerned
Trevithick turned to the
partnership of Phineas
Crowther and John Whinfield

whose foundries at
Pipewellgate in Gateshead

and Skinnerburn have already
been discussed in connection
with Crowther’'s own engine
(ref 367). They were actively
building Trevithick-style
engines by the autumn of 1804
when four were at work and
four more were building. Six

of these were for winding coal
and one for lifting water. There
was one for grinding corn with
an 11 inch cylinder driving

two pairs of flve foot stones
120 rounds per minute. Again
Trevithick makes a comment
that seems to imply that these
engines were locally designed.
He criticised the corn mill
engine as having much too
short a stroke at two feet six
inches. This presumably would
not have been the case had he
undertaken the design himself.
John Whinfield's contribution to
locomotion using Trevithick's
principles will be discussed
more fully in a later episode of
this series.

®T0o be continued.

NEXT TIME

Trevithick falls foul of faulty
finances and patent piracy.
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A GWR Pannier Tank
in 3% Inch Gauge

PART 6 -BUFFERS AND HOOKS

in fig 11. These can be turned
down from bar material but

Gerald this will create a great deal
Martyn of swarf and for the stocks
decides to L A then marking-out, shaping

and drilling the backplate is a
deal of work. | have therefore
provided for laser cut discs
for the buffer heads and

laser cut backplates with the
holes all drilled. These can be
silver soldered (Silverflo-55 or
similar) to the smaller diameter
buffer shanks or stock barrels
as appropriate. This is not a
perfect method but it works
and I've made upwards of

build a locomotive that
he can lift.

Continued from p.685
M.E.4756 November 15

here's a temptation to work on something just a two dozen buffer assemblies
rush ahead and get the little bit simpler (and cheaper this way. In real life the buffer
wheels rolling but if this if things go wrong) first; the shank is retained in the stock
is a first model then maybe it's  buffers. The drawings for the by internal stops, and nothing
best to practice some lathe buffers and stocks are shown protrudes into or through
'
15/16 sq. B -
1p/165q. 3730 <o | 3/4 Locate using tool/ ﬁ
. -—21/32 sg & silver solder T o
' ; 3 ; k % : =
o c\ _____________ y 5  Soldering
() o5 Y NE—— - - . = Location Tool
S el
o 0 £ - 22
A - ; 2, 1 /‘ Jj i
o Barrel N < Backplate
\ Gl radiue Mat'l: Mild steel & 5 Mat'l: 2.5mm mild steel
face after soldering S laser cut part
IEu_ﬂ;er Str?c_k
inisn macninin
J 1/2 &
Radius using file Skim radius & chamfer ;
faces after soldering ~ : = =140 N \‘i"t
Silver—_1/32 |- ‘ (D'\
/solder !
- | - fes=i-|-
\ \Bore @1/8 N~
6BA studding | 3/64 deep A CL Thread 6BA
(use slot drill) - @ to 7/16 depth
=l ° Buffer Head -
Buffer © Mat'l: 2.5mm mild steel S
Finish Machining Laser cut part Buffer Shank
Mat'l: Mild steel
Buffer head and stock.
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Silver soldering a buffer stock.

Mandrels for the buffer stock and head.

the buffer beam except the
attachment bolts. It's perfectly
possible to do this on a model
but much simpler to follow the
Rob Roy path and have a bit of
threaded rod passing through
the stock and buffer beam,
with a nut behind to hold it all
together.

The shanks are as good a
place to start as any. Turn, with
the rear end outwards, up to
beyond the blend radius, put
the hole and thread in, and part
off a little long. Turn around in
the chuck to finish to length,
leaving the little spigot which
locates the shank in the centre
of the head. Then take the laser
cut discs and mount each in
the chuck and drill a % inch
diameter recess in the centre,
using a slot drill, and deep
enough to contain the shank
spigot. Similarly, turn the stock
barrels to drawing. Also needed
Is a little tool to centre the
barrel on the backplate when
soldering. This is shown too in
fig 11, and it should be oxidised
by heating and typing correction
fluid (Tippex or similar) applied
before use to discourage any
stray solder from sticking. As
an afterthought, there | was,

754

turning the first buffer shank
and as | brought it down to
diameter | thought ‘what
diameter?’. As the hole in the
stock was to be drilled with a
drill from a cheap set it seemed
a better idea to have done
that first and then make the
shank to a loose sliding fit. |
recommend this order unless
you happen to have the right
size reamer.

Barrel soldering is shown in
photo 21. The soldered parts
are shown in photo 22. Now
the tricky bit; make a couple
of mandrels, one for the buffer
head and one for the stock. The
head or stock can be fixed to
the mandrels using soft solder
or (I use) Loctite (photo 23).
For the buffers the idea now
Is to blend the fillet radius
to the head using a cranked
round nose tool (photo 24) and
cleaning up the whole rear face
at the same time to remove
any wobble. Try to remove
all excess solder, just leaving
a thin ring which will hardly
show on the finished part.

I've called for a slight angle
to be turned onto the outer
and inner faces, and to do this
there may be rather a clash

e —

Turning a buffer head.

of handwheels (photo 25). On
my Myford | can just get the
required travel. Skim the front
face to clean-up any wobble
and put the required angle on
there too, leaving a flat centre
about 1/2" diameter and blend
the transition from angle to flat
using a file. Now this sounds a
bit dodgy but if we were wood-
turning or clock making then
the whole job would be done
with hand held tools. Some
rules - use a file with a proper
handle, don't wave it around,
don't poke it at or put your
hand into the chuck, use both
hands and use the tool post

to steady your grip. There's a
bit spare on the laser cut head
diameter, to allow for cleaning-
up, so skim it down to 1% inch
and round the edge, again
using a file (photo 26). The
finished shape is not wholly
correct but it's simple and
gives a fair representation of a
buffer that's been walloped in
the centre a few times by angry
trucks.

To separate the parts from
the mandrels heat is used. For
Loctite then this must be done
outdoors as the fumes it gives
off are beyond unpleasant and

should not be inhaled. There's
some fun to be had with the
buffer heads unless you put in
a vent hole; the hot air trapped
behind the shank will blow the
part out, with a satisfying pop.
Point this makeshift cannon
somewhere soft and safe and
not into a corner full of spiders,
or the greenhouse. The range is
four or five yards and it's hard
to find in long grass. Loctite
retains some strength even
when burnt, so use a hammer
and a brass rod as a drift
against the barrel edge to tap
the stocks off, and do it while
still hot.

To finish then clean-up
with emery in the usual way
and choose a finish type. The
stocks should be painted with
the buffer beams. Originally
the heads were black but in
later life were just plain dirty.
For the model then black oxide
Is good, or for a dull metal
finish try etching in citric acid
overnight, which gives a nice
grey surface. Either way, wipe
over with mineral oil to prevent
rust. The solder ring will dull
over time and nobody has ever
commented about it on any
of mine but if the buffers are
black oxide finished then it can
be tipped out with paint. The
springs can be anything, unless
you intend to push long rakes
of wagons. Little children like
to push them in to see if they
work, so maybe a something
that's not too stiff. Let’s try and
keep the little ones interested
as they may be the engineers
of tomorrow. | used the springs
sold for axle box suspension in
this gauge and they work quite
well.

The draw hooks (fig 12) are
available as laser cut parts,
which is as well because
trying to dimension them and
cut them out is a nightmare.
They are slightly oversize for
strength, and long enough
to carry an anti-shock spring
on the rear one that does the
work. This spring should be
quite stiff, and give a ‘break-out’
force greater than about half
the weight of the model, say
15lb or more. Taper the hook
point and round all the edges
with a file/emery/mini-drill. On
the shank then cut it short for
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PANNIER TANK
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A clash of handwheels.

stronger for pulling a load.
Years ago now, and just before
| started this hobby, my old
club banned chain couplings.
This was after a breakaway on
a passenger hauling day. The
track was only 440ft round
in those days so the engine
would have soon smashed into
the rear of its loaded train had
i 4 — - not a quick-witted member
Finished buffers and hook. thrown it off the track. | use a

bar coupling with a little keeper
the front hook and, if not fitting  larger than the shank width. Cut  the buffer heads. The parts (photo 28). The bar will go
a spring at the rear and, either the thread in the usual way, and installed on a buffer beam are over the hook if held vertical
way, round the top and bottom  long enough for double nuts shown in photo 27. but when lowered and held in
edges to take the thread. Note (and Loctite) on the one doing Proper screw link couplings the horizontal pulling position
the shank is not completely the pulling; we don't want it to are for show, not for pulling, cannot come off.
round and there's a flat along come undone! The finish, black and can be made or, | think,
each side as the thread is or grey metal, should match bought. Use something ®To be continued.

Long shank for - Radius all hook edges

Radius all — anti-shock spring
hook edges
" Thread 2BA for Thread 2BA for single nut
A double nuts J /
_ i ' __ A = W N
C17/32 7/16
Rear Draw Hook Front Draw Hook
Long shank for DTQW Hooks
anti-shock spring Mat'l: 4mm mild steel

Laser cut part
Cut front hook to length

Draw hook.
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Unseizing a

Beam Engi
eam Engine ..

SMEE's
Mitch
Barnes gets
to grips with an ME Beam
Engine steam plant, which
had become seized up at
some point in Its past.

Continued from p.722
M.E.4756 November 15

SMEE

756

This series is a transcript

of a talk given to the Engine
Builder's Group at the Society
of Model and Experimental
Engineers (SMEE) in May 2024.

There are two ways of bolting
the cylinder onto an ME Beam'’s
bedplate. Brave souls try to
use small headed nuts that
can be accessible from above
the cylinder’s lower flange but
most builders bolt it on from
underneath using bolts or studs
and nuts, which is what Mr.
Evans did back in 1981. This
was also common practice on
full sized engines.

This is a heavy model to turn
over in order to get to those
studs, but having chosen to
use studs, it would actually
make reassembly easier later
on. This is because | could
put the cylinder into place
with the studs poking through
and simply pop the nuts back
on — far easier than trying to
hold it in place while fiddling
with poking bolts up through
the bedplate and to find their
threaded holes in the cylinder’s
lower flange. Two of the studs
were not terribly accessible |
noticed, being partly masked
by some of the woodwork but

The view from below the piston ... oh dear ... I'd need a spoon to remove that pasty
rusty gunk.

actually | found that their nuts
weren't terribly tight anyway.
Perhaps Mr. Evans had found it
tricky to do them up or maybe

| was just lucky. It would have
been easier if the engine had
been removable from its base
but | couldn’t do that because
of all the bedplate bolts being
buried somehow within the
base box, which the engine
stands on. Never mind, live with
it: at least the whole base unit,
built of half inch birch plywood,
was all square, very strong and
it does the job.

| think Mr. Evans must have
enjoyed engineering far more
than woodwork because the
quality of his engineering
was waaaay higher than the
baseboard, which seems to
have been built by a fully paid
up and practising member of
the Provisional DIY... Maybe
someone else had built it and
he'd taken it on, or perhaps
he felt that if it wasn't going
to be seen, then why bother
with aesthetics or perhaps
he was running out of time
to get it done. Only someone
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The location where the cylinder stood.
Still wet!

performing maintenance would
ever see it, and Mr. Evans
perhaps felt that by then he'd
most likely be pushing up

the daisies. Either way, the
fine finish on the outside of
the baseboard box doesn't
prepare one for the sight that
lies beneath! Perhaps rather
than the work of Chippendale,
it was more Chip and Dale, the
cartoon chipmunks.

| hoped that the cylinder
would be okay when it came
off, after some more of that
gentle tapping around its base
with a Stanley knife blade to
ease the gasket away. Perhaps
the view from below the piston
would be at least not quite as
bad as the view from above the
piston.

What a pity it wasn't
(photo 17). The cylinder bore
seemed to be comprised of
100% pure unadulterated
corrodium. It looked as if it was
packed with wet tealeaves so
it must have been full of water
for AGES to generate all that
mess!

The next photo (photo 18)
shows what the bedplate
looked like. Some mopping
up was required. Actually I'd
already mopped up some of it
when | snapped this. None of
my predecessor’s hopefully-
applied oil had migrated
beneath the piston but at least
the cylinder was watertight!

But how did it wind up
like this? | wonder whether
someone operating the engine
after shutdown had cycled
the engine over by hand and
without steam, inadvertently

www.model-engineer.co.uk
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filling the cylinder with water
from the boiler without opening
the cylinder drain. Having
filled the cylinder with water,

it was able to do its rusty
work undisturbed... Had Mr.
Evans lost contact with the
engine by this time? Or had he
allowed someone to operate
the engine and then they'd not
drained it all off afterwards?
Someone hadn't, anyway,

and this was the result. After
spending hundreds of hours
building this lovely piece, |
can't see him leaving it full of
water on purpose because
he'd know what that can do.
Fortunately the ME’s base
plate is aluminium so it hadn't
rusted itself to the cylinder,
which would have been another
nightmare to deal with.

The next stage would be to
scoop out all that rusty gunk
from the cylinder bore and
see what | had, with a view to
seeing if | could remove the
piston rod. Removing that rod
was essential as it'd be in the
way for any future operations.

That scooping revealed
that the bore wasn't quite as
bad as I'd feared (photo 19).
It was difficult to photograph
but there was a nut visible on
the underside of the piston.
This looked like a locking nut
for the piston rod. It probably
didn't want to move but after
scraping away all the rust |
could from above and below
the piston, | kept the cylinder
inverted and full of penetrating
oil overnight, in the hope that it
might free things up. One can
live in hope...

A ray of hope - the cylinder bore wasn't a write off a
was a nut visible on the underside of the piston.
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The following morning, it
looked as if it should be fairly
easy to get that nut undone,
but a slight challenge was that
the piston was too far down
the bore for me to put one of
my box spanners in and rotate
it. Blast! | could always silver
solder an extension onto the
box spanner but there was
an alternative. | had a very
long nosed pair of pliers.

They juuuuust reached and

the penetrating oil had helped
because that nut came out very
easily. A brass nut on a steel
rod - so lucky once again as

it hadn't been rusted together
even if it had been pretty tight
to begin with.

| could now unscrew the
piston rod, undamaged. Yes!! |
refitted its locking nut and put
it in its own labelled resealable
bag. I'd need to clean it up
later. | also removed it from the
cylinder cover which, on close
examination, needed a bit of a
tidy up on the top surface as
well as the bottom (photo 20).
It had some machining marks;
| thought | could improve its
finish a bit and add a personal
touch so | set it aside as an
assembly with its gland in
place, for attention later on.
Evidently L. J. Evans used a
dividing head to drill those
stud holes: you could place the
cylinder cover in any orientation
you liked on either end of the
cylinder because it fitted like a
glove in any of them.

To remove the piston, I'd be
mounting the cylinder, inverted,
over the jaws of my Abwood
machine vice. This meant that
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It's easy to remove studs without
damage by running a pair of nuts tightly
together - your spanner in this instance
needs to be working on the lower nut.

I'd have to remove the cylinder
cover studs because they'd be
resting on the vice's jaws.

For those who are time
served engineers, the following
Is second nature but for the
uninitiated, there’'s a time
tested method of taking studs
out that's probably as old
as threads themselves, and
it involves using two nuts
working against each other.

I'd mentioned earlier, with the
entablature that I'd had to do
this trick so here goes, times
six, for the cylinder cover studs
(photo 21).

Having tightened the nuts
together, use a spanner to turn
the one closest to the cylinder,
In this case: it takes a moment
and the stud should easily
come out. You can do the same
thing to put the studs back in
again: | didn't need to remove
the lower studs.

With the upper studs out,
| could easily clean off the
remains of the gasket.

®To be continued.
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Peter’'s Railway

BOOKS FOR CHILDREN WHO LOVE TRAINS

To make your Christmas gift even more special, the author will sign and dedicate your books. { Mama is Iearmrng a lot too. I"teach her the bits
Simply fill in the dedication box when buying at PetersRailway.com and tell Chris what to write!! she doesn't understand!” Idris, age 4.
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HARDBACK SERIES The six hardback books tell the story of Peter and Grandpa building and operating a railway across their farm.
Special how-it-works pages at the ends of the chapters explain the science and engineering in the story. In addition, Grandpa tells some wonderful
stories from the old days on the railways. Age 6 - 12 years approx. 96 or 128 pages, with 30 watercolours and technical drawings. £11.99 each

—
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PAPERBACK S E RIES Railway Adventures, Science, Engineering and Grandpa’s true stories. 15 x 14 cm from £2.99
The four “Little” books are for age 3 to 6 years, the others are for age 6 to 12. (The paperbacks are completely different from the hardbacks.)

CHRISTMAS GIFTS

“These charming and unique books by
Christopher Vine combine stories and
adventures with real engineering.”

Perfect gifts for children age 3 to 90 |
For signed and dedicated copies, order from

PetersRailway.com

£ YouTube &

See the real railway in action!
YouTube@PetersRailway

Ba. W

Our Website

PetersRailway.com

Sets and
Special Offers




O|Scan QR code for website !

STEAMWAYS
ENGINEERING LIMITED

' r\ A\ * .; for up to date info.

Abbnts Mnds::l El‘lglﬂi‘.Elll'lg NANOCED O | _‘; _"T" N
" Makers of fine 5™ & TY." Gauge | L..ﬁ: [’Jl __'.- u ni '-,u-l] JI U
Logomotives & Rolling Stock bt

' 5" & 7.1/4"q Locos & Drivin trucks

LIVE STEAM
LOCOMOTIVES

FROM O GAUGE TO 10%” GAUGE __= - —

Steamways Engineering Limited builds working live steam
locomotives from Gauge‘0’to 10 4", 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.

Mbst Loco s ready within 4 ﬁveeks

Most trucks ready within 2 weeks

Steamways Engineering Limited Clubs, Prwate & commerc|a|
Dovecote House, Main Road, Maltby le Marsh, Alford, Lincs. LN13 0JP Mo o Fri 8,008 o 4.00p Unit D7, Haybrook |‘-:.|;.;.-: t Halesfield 9,
Shop open Mon to Fri m to pm , MFHHIL ATy Tiay il I__ Ly FTIQITOIITIV o,

Call: 01507 206040 ) S B v ametrains co.uk g

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS
Tel: 020 8300 9070 - evenings 01939 532199
website: www.homeandworkshop.co.uk
emall: sales@homeandworkshop.co.uk
visit our eBay store! almost 8000 items available; link on website;
homeandworkshopmachinery

Chester Cub 630 6 complete with
3 lots of tooling £2950

Harrison LS, M250,
M300 / Colchester
Student 1200 / 1800
lathe change wheels +
| _ i A&S 1ES milling
- Boxford AUD Mk111 5% x 22" rare M machine table gears
Colchester Bantam 2000 lathe (long bed) SR Staniér precision vice S5mm imperial gearbox, power cross feed.
. e metric leadscrew, Dickson post £4950 jaw New  New Zealand E1495 Griptru 2 jaw, DRO + inverter £4250

Bpxford AUD 240V from new £2950

A o Myford Super /B Connoisseur centre

Super 7 athe JETGH1440 lathe from art college in | |athe + Tesla inverter, DRO, stand, tooling B v ord 254 PLUS IMP 240V Vory
‘'very nice example!’ £3450 /4 Very'good order complete £5750 £9750 nice’ with rare D-13 head £7250

. " == | . o Colchester - SR
P!ease phone L to Gh&ﬁk aw{allablll_ty. : \ @ f' Worldwide &%) barclaycard
Distance no problem — Pallets leaving daily!l- prices exclusive of VAT ¢ Shipping ..
Just a small selection of our current stock photographed! Va: vsa @) B3 058
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in letters published in Postbag
should not be assumed to be

in accordance with those of

the Editor, other contributors,
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The Editor, Model Engineer,
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760

Nelly The Copter

Dear Martin,

| wish to offer my heartfelt
congratulations to Freya
Hempenstall on her superb
scratch-built helicopter model
Nelly (M.E 4753, October

4th) and to commend her

for producing such an

excellently written and

well-illustrated article

for our enjoyment. | am

sure that neither of these

achievements were easy

and suspect that both

took more time and effort
than Freya imagined when
she started, but that's the

nature of creativity and she
should be extremely proud of
both accomplishments. Very
well done, Freya!

On behalf of our model
engineering community, | would
also like to applaud Freya's
mentor Patrick - who | suspect
Is Patrick Hendra, whose
fascinating motorcycle series
IS also running at present — on
his expert guidance of the
up-and-coming members of
our group. | suspect that | am
not the only one who noted
Freya's nonchalant mention of
bushes, grubscrews and gears
In her article, items of which
vanishingly few youngsters
are even aware (never mind
familiar) and which subtly
demonstrates that Patrick
IS giving Freya a first-rate
grounding in the fundamentals
of engineering. Jolly well done
too, Patrick!

| very much look forward
to discovering what Freya
chooses as her follow-up
project to Nelly and reading
about the future exploits of
Eastleigh’'s Young Engineers as
a whole.

Steve Goodbody
(New Jersey, USA)

New Workshop

Dear Martin,

There are two things in Steve
Goodbody’s articles about his
new workshop that | would like
to comment upon:

1. He mentions that the heating
cost over 8 months was

about 1200 kWh and in the UK
instead of costing around $250,

this would be £277 at summer
prices and last winter when the
cost went up to about £0.33/
kWh to £417 including VAT.

2. Steve has chosen to not
plasterboard the ground floor
ceiling to allow access to
cables, etc. In the UK if there

Is ‘living accommodation’
(bedroom or living room, etc.)
above then 30 minutes fire
protection is needed, typically
12.5 mm plasterboard. If it is
for an ‘office’ then | don't think
this applies but if there is a bed
then it must.

My own workshop is
insulated but with only 50mm
‘Kingspan’' because that
was what fitted and with
plasterboard on top. The
workshop is heated, just,
with tubular heaters and a
thermostat set to 5 degrees
Centigrade which seems to
keep rust at bay.

Regards
Mike Joseph
(Chipperfield)
Escapements
Hi Martin,

I've noticed quite a few clock
projects in Model Engineer of
late and | appreciate that these
will appeal to that segment
of the readership into things
horological. Still, these builds
like to play it safe by sticking
to tried-and-true escapement
mechanisms but I'm sure many
will be intrigued to learn that
there are some adventurous
horologists out there who like
to travel the road least followed
- namely, a clock without an
escapement (and no, | don't
mean cheating by use of digital
electronic time-keeping!).

See the QR code. It's always
more interesting to see the
unorthodox...

| also wanted to use this
letter to alert readers who
own and operate one of the
ubiquitous Chinese-made
mini-lathes/mills powered by
a DC motor. Not infrequently
one hears of the motor
controllers burning-out and the
consequent tears and tantrums
over the near impossibility of
rendering a practical fix’. Fear
not! Grab a hold of the July and
August 2024 issues of Silicon

Chip magazine and you will find
a two-part construction series
for such a controller designed
specifically for these motors. |
hope this is of use.
Kind regards,
Andre Rousseau

Modern Methods

Dear Martin,

A couple of recent Model
Engineer articles have been
the catalyst to write this letter.
The first is Luker’s mini-series
when he looked back on the
iInnovations in his last 100
published model engineer
articles. Its good to be open
to new ideas and techniques
now available to us from CAD,
3D printing and laser cutting
as well as new knowledge
from material sciences. Then
there was the remark by Doug
Hewson in part 4 or his BR
Standard Class 4 (M.E.4753,
October 4th) where he converts
Imperial works drawings to
metric when producing laser
cutting drawings and can
avoid problems of a cab kit
cut suitable for 5 inch gauge
rather than the intended 3%
inch gauge. The final catalyst
was Eddie Castellan’s excellent
book on the Life of LBSC.

My life on the ME journey
started in 1988. In my youth
| had been a keen railway
modeller but had to take an
absence of 10+ years because
of study. Reading the model
railway press in the summer of
1988, | discovered that there
was a world of small scale live
steam. Then at a Gauge O Guild
event in Langley | saw Clarrey
Edwards’s demonstration of
true to scale 7mm to the foot
live steam. | was hooked.
Talking to my father (a model
engineer), he remembered
LBSC's series on NETTA had a
1% inch gauge variant. He dug
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out the relevant issues from

his collection and | bought

the plans. Closely following
LBSC's words and music | was
reasonably confident to achieve
a working model.

After reading the entire set of
articles, visualising the building
and also reading as many
articles in the Gauge O Guild
Gazette related to live steam, |
decided to:-

Work in mm - provide
a consistent set of
measurements which | can
easily visualise. Working at
/mm / ftitis trivial to convert
an Imperial drawing to scale
size. Of course this meant
converting all the dimensions
on the LBSC plans. But this
had the added value of really
understanding the design -
was a dimension critical or was
it a convenient stock size.

Use Loctite. All wheels are
held onto their axles by 603
and thread-lock grade used
to hold the nuts onto the
ends of the crankpins. This
has the advantage of making
quartering a doddle and avoids
the need for producing close
press fits.

Use ‘O’ rings for glands and
piston rings. Eddie Cooke
popularised them in 7mm live
steam through his articles in
the Gazette. After 25 years of
steaming, in 2020 | gave my
NETTA a major overhaul and
observed there was minimal
wear on any of the ‘O’ rings.

Adopt Gauge O Guild
Standard wheel profile
(i.e. 29mm back to back).
Conveniently the Standard
wheels are thinner than Coarse
scale wheels as specified by
L BSC so the outer edge of
the wheels are the same. This
means no other alteration to
the design was necessary.

While the 1% inch version
of NETTA as described in
1954/55 made to LBSC words
and music worked, | was not
happy with her overscale
appearance. But following
the Master’'s words and doing
some more reading, | was
emboldened to adapt and
modify. The NETTA design
Is based on the NER T class
but | wanted a LNER Q6 as |
had remembered as a child.

www.model-engineer.co.uk

Thinking hard about the
cylinder block | realised | could
shave off Tmm here and 0.5
mm there and have the front
of the engine brought into
scale width. | also replaced
the Smithies water tube boiler
with a GTMRA ‘Project’ style
one and fitted an axle pump.
She runs in this form today
although | have recently given
her a new boiler. Use other
designs and adapt if they look
suitable. | have subsequently
built a 70% ARMIG cylinder
block and incorporated a
reduced axle pump/bypass
valve from DEE into a 7mm/ft
live steam LNER N10.
Which brings me to my
final thought. LBSC and other
designers including Martin
Evans mark 1 have left us
model engineers with a wealth
of designs to build. However
what practices and techniques
have not just been superseded
by modern technology but
would be unacceptable today?
Even as a novice in the early
1990s | was surprised at
screwing boiler fittings into %
inch copper plate. What other
things would be considered to
be unacceptable?
BTW if you want to see
what is possible in 7mm live
steam, search for ‘O Gauge Live
Steam’ on YouTube.
Regards,
Dave Robinson
(Wiltshire)

Tool Panel
Dear Martin,

This is a simple way for me
not to lose tools amidst the
clutter of the workbench.

Very easy — use spring clips,
odd screws and hooks to hold
the tools and use a marker pen
to make an outline — it is then
obvious what is missing. This
idea has been used in the car
maintenance trade for many,
many years and was adopted
by the Apollo programme
after a socket spanner was
found in the command module
during the investigation into
the fatal fire of Apollo 1. The
spanner was not the cause
(it is thought) but was one
of a number of things that
should not have happened.

The Apollo programme’s
engineers adopted this practice
henceforth.
Mike Joseph
(St Albans MES)

Trevithick's Engines

Dear Martin,

Ron Fitzgerald continues to
produce a most fascinating
and readable account of the
early development of the
steam engine. But sometimes
| wonder if he creates more
questions than he answers? Of
course that might be the great
secret of writing...

In the most recent episode,
part 63, Ron has a description
and photos of the ‘Hazeldine’
engine, built to what is
obviously a Trevithick design.
| have not had any opportunity
to examine this engine in the
Science Museum, but from the
description and photos it must
correspond very closely with
the presumed appearance of
the Coalbrookdale Locomotive,
except for the location of the
cylinder. The boiler dimensions
are virtually the same, the
bolted-on boiler end with the
curious manhole would make
perfect sense if the manhole
flange were there to mount a
horizontal cylinder. But this
would mean that the Hazeldine
engine was built from castings
to the same patterns. It seems
unlikely that a horizontal
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cylinder inset in the boiler
above the firehole would be a
standard feature, tending the
fire whilst the machinery was
working would be ‘interesting’;
and | am not aware of any other
recorded Trevithick engine with
a horizontal cylinder except the
locomotives.

There is also the question of
the ‘joint’ in the boiler barrel.
| can quite see that it might
be easier to form the barrel
end containing the cylinder
mounting as a separate piece,
to be bolted onto a standard
barrel, but | question the
likelihood of an internal flanged
joint. This seems like a very
poor engineering design, and
the people who built it were
very good practical engineers.
To deliberately build in a joint
that was impossible to inspect,
or maintain, and that if it should
fail would give no warning of
catastrophic failure, seems
sheer madness. Whereas, 10
provide alternative patterns
for boilers with alternative
provision for different cylinders
makes a good deal of sense,
and if the patterns were not in
perfect reqgistration, then you
get a visible seam mark in the
finished casting.

| agree that the curious
dishing in the barrel end could
be to accommodate the tappet
gear, if the crosshead had been
assembled the wrong way
round, which is possible; but
would mean that the cylinder is
also the wrong way round, and
the feed water heater, and the
feed pump. Or it could mean
that the barrel-end pattern had
been made for an earlier design
which had the tappet gear on
the other side, and the pattern
was being reused rather than
make a new one.
Blessed be the name of Webb
for preserving this engine! But
| wish he had left a few more
notes when they put it back
together...

Regards,

Alan Cox (Carnforth)
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Engineering’s Local Heroes -

Dr William Harland and Sir Edward

James Harland of Scarborough

Roger
Backhouse
tells the
story of a remarkable
father and son.

762

ne of the more unusual
exhibits in a British
museum is a set of

dentures hand carved from
hippopotamus teeth. They
can be seen in Scarborough'’s
Rotunda Museum. Even more
unusual, they were carved

by the man who wore them,
Doctor William Harland. As
the teeth move they can be
considered an unusual form
of mechanical engineering
(photo 1)!

Besides being a successful
physician who owned
medicinal baths in Vernon
Place, Scarborough, Dr Harland
was a scientist and inventor,
and knew many leading
scientific minds of the time.

The Rotunda Museum
(photo 2) was opened in
1829 and was one of the first
purpose built museums and the
first built specially to display
and explain geology. The
museum still does that today.
The design was suggested
by William Smith, (1769-
1839) known as The Father
of English geology’, whose
pioneering geological map of
England set a remarkably high
standard. The galleries were
painted with a frieze created
by his nephew, John Phillips,
showing the Yorkshire coast
with outcropping strata.

Encouraging scientific
discussion

Early 19th century Britain had a
number of local philosophical
societies. Their interests
were in natural philosophy,
l.e. science in its many forms,
rather than topics like ethics
and theory of knowledge.
They played an important
part in advancing scientific
understanding and inquiry,

Dentures made by Dr William Harland from Hippopotamus teeth.

geological museum.

linking together like minded
gentlemen, for they were
usually restricted to men of
some affluence.

Societies like Yorkshire
Philosophical Society (YPS) and
the Literary and Philosophical
Society of Newcastle upon
Tyne still flourish. YPS is the
Yorkshire arm of the British
Science Association and
continues to promote learning
and inquiry through awards
and frequent lectures on
scientific, natural history and
archaeological subjects.

Scarborough Philosophical
Society members were
interested in geology and

Scarborough’s Rotunda Museum, a distinctive design for the first purpose built

it was thanks to them that

the Rotunda Museum was
created. Sadly, the society
folded around 1930 when

the museum, collection and
archives were taken over by
Scarborough Borough Council.
it remains a fascinating
museum today yet retaining
something of the atmosphere
and layout of when it was built.
It is more interesting than many
modern collections where
minimalism is now fashionable.

Dr Harland's engineering
interests

One of the leading lights in
the Philosophical Society was
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Bust of Dr William Harland in the Rotunda Museum.

Dr William Harland (photo 3).
Baker’'s History of Scarborough
describes his youth as
follows: ‘as a boy he showed
considerable mechanical
talent. At that time he built
a small kiln near his fathers
house, where he used to burn
a barrow load of lime at a time
for his father's garden. He
never seemed to care to play
at ordinary games with his
school fellows, but preferred
to spend his spare time in a
small workshop making many
models of water mills etc.’.

Although William studied
medicine he retained an
interest in mechanics. He is
said to have patented a steam
carriage in 1827 and Baker
says of it: the most important
part of the invention is now
In use in many of the traction
engines of today’, though it
Is not clear exactly what this
was. Unfortunately the patent
has not yet come to light. The
car was tried out successfully
on Newborough Hill in
Scarborough near the family
home.

The Rotunda museum
displays a well made model

www.model-engineer.co.uk

of a steam carriage but
unfortunately has little
information about it (photo 4).
It is highly likely William
Harland made the model
himself. Though it has suffered
some deterioration in nearly
200 years it is clearly well
made and probably represents
his steam car.

Perhaps a local carriage
builder made the body work
which resembles that of a
horse drawn carriage of the
period (photo 5). The wheels
are also well made. The model
has two cylinders and a geared
drive but, oddly, does not
appear to have any vent for
smoke or steam (photo 6).

Another member of
Scarborough Philosophical
Society and a friend of Dr
Harland was Sir George
Cayley who lived nearby at
Brompton. Sir George was a
polymath who developed the
science of aeronautics but
also implemented ideas on
land drainage. He invented
the tension (bicycle) wheel,
the caterpillar track, which he
called an ‘endless railway/,
and the theatre safety curtain.
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Model of steam carriage invented by Dr Harland and tried in Scarborough in 1827
(photo © Scarborough Museum and Galleries 2024).
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View underneath the steam carriage model (photo © Scarborough Museum and
Galleries 2024).
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Close up of driviﬁg seat and steering wheel.

His greatest achievement
was to build the world’s first
successful heavier than air

craft, a glider which flew across

nearby Brompton Dale (photo 7
- see also Model Engineer,

Vol 209 no. 4437 p.323 2012
Aug 24th - Engineering’s Local
Heroes - Sir George Cayley).

Another of Dr Harland's
friends was reportedly Robert
Stephenson, the great railway
engineer, who was MP for
Whitby, though never a
prominent or particularly active
MP.

Dr Harland was reportedly a
man of great enthusiasms and
optimism. He said ‘What you
have the will to do, do with all
your might!’, also saying ‘This

is a glorious world! | should like
to be here 100 years, and then
there might be some chance

of doing some good. But |
don't think | shall get over this
winter!" (After his death in 1866
his large collection of birds,
birds eqggs, fossils and shells
went to the Rotunda Museum.)
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Replica of Sir George Cayley's |
‘governable parachute’.
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Sir Edward James Harland
Dr Harland had several children
of whom the most notable

was Edward James Harland.
He had access to his father's
workshops and seems to

have inherited something of
his father’'s determination and
drive. He was also encouraged
by his mother who was often
found ‘making things'.

After a time at Scarborough
Grammar School Edward was
sent to Edinburgh Academy
where he studied for two years.
Though his father wanted him
to become a lawyer the urge to
be an engineer was too strong.
Whether his father’s friendship
with Robert Stephenson was
a factor or not he joined his
company as an apprentice
iIn 1845 at the age of 15. He
continued to visit Scarborough
where he was interested in the
work of local shipbuilders.

After his apprenticeship he
worked for Stephensons as
a journeyman, now paid £1 a
week, and was there during the
construction of the High Level
Bridge. He was involved in
building caissons for Keyham
Dockyard, Plymouth perhaps
because his familiarity with
setting out curves, knowledge
obtained from shipyard visits,
was considered helpful.

After leaving Stephensons
he is said to have spent a
remarkable two months at
the Great Exhibition in 1851,
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then joining Glasgow engine
builders J. and G. Thomson.
Appointed assistant to the
head draughtsman, he took
over that post when he left.

At Thomsons he gained
a reputation for working on
drawings more carefully than
previous draughtsmen. Parts
could be then made exactly to
fit, speeding up construction.
Then in 1853 he took over
management of Thomas
Toward’s shipyard on the Tyne
as the owner was ill. The firm
specialised in tugboats. The
owner spent a whole winter
away allowing Edward Harland
to take charge of the whole
yard - valuable experience for
his next post.

Belfast was then an
expanding shipbuilding centre
and Edward Harland moved
there in 1854 to join the
firm of Robert Hickson and
Co. The yard was suffering
financial problems due to poor
management which seems
to have been somewhat
lackadaisical. Harland insisted
on higher standards and
gradually recruited a better
workforce and foremen.

He was known to have a
good sense of smell and could
discover anyone taking an
unofficial smoking break at
work. One of his mannerisms
was carrying an ivory rule
and a piece of chalk to mark
any mistakes that might be

Statue of Sir Edward Harland outside
Belfast City Hall.

noted on one of his frequent
Inspections.

Always ambitious, Harland
wanted to set up his own yard.
However, Robert Hickson was
reluctant to see him go but
then sold his own holding in
the yard for £5000. He soon
expanded the output. Having
earlier helped James Bibby buy
a steamer in Glasgow J. Bibby
and Son became a customer
with Harland selling them three
screw steamers.

Bibby's were clearly pleased
with their ships and returned
to Harland for more orders.
Harland promoted bigger
ships and suggested one of
310 feet rather than the earlier
270 feet. Others criticised
this suggestion, expecting his
ships to break their backs in
the Atlantic but this did not
happen. Bibby’s placed many
more orders. Several vessels
were extended amidships.

Another innovation was
building decks from iron
Instead of wood, enhancing
the strength by creating what
was in effect a box girder. He
Increased capacity by building
his ships with flatter bottoms,
an innovation that became
known as the ‘Belfast Bottom'.
Harland also took out patents
for improved decks and screw
propellers.

Harland’s personal assistant
was Gustav Wolff and in
1861 Wolff became a partner,
creating the firm of Harland
and Wolff. The yard was one of
several in Britain to take orders
for blockade runners from
the Confederate States. With

the defeat of the Confederate
States is the mystery of
whether the yard was ever paid.

Later, William Pirrie, a former
yard ‘gentleman apprentice,
joined as a third partner. They
started an engine building
business in 1880, having
previously bought engines from
other companies.

The triumvirate developed
a leading business receiving
many orders from the White
Star line, then one of the
leading British owned trans-
Atlantic shipping companies.
Their first order for that line
was the Oceanic built in 1871
and many more ships followed
(photo 8). Harland retired to his
County Leitrim home in 1889,
leaving Wolff and Pirrie as yard
managers.

‘If you want something done,
give the job to a busy man’
applied to Edward Harland. He
served as a Belfast harbour
commissioner and in 1885 he
was granted a knighthood and
later that year a baronetcy.

A Conservative and staunch
Unionist in politics, he served
as Mayor of Belfast and as MP
for Belfast North from 1889
until his death in 1895. He is
commemorated in Belfast by a
statue outside Belfast City Hall
(photo 9).

Harland and Wolff went on
to build many fine ships and
it is ironical that their most
famous was the ill fated Titanic
in 1912, hardly an advert for
the firm. Unfortunately the yard
later suffered from overseas
competition, as did other British
shipbuilders. The yard is now a
shadow of its former extensive
size with recent press reports
suggesting the firm has gone
into liquidation. However, as
‘The Titanic Quarter’, parts of
the yard attract tourists in large
numbers, something Edward
Harland could never have
expected to see.

Thanks to

Scarborough Maritime Heritage
Centre

Gary Sullivan (Belfast City
Council)

Jim Middleton (Scarborough
Museums and Art Galleries)

ME
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The View from

eavens above, have
H we really reached the

quarter-century edition
of Butterside Down? While
the numbers presumably do
not lie, | confess a degree of
incredulity that we've attained
this milestone and congratulate
you, persistent Reader, on your
iImpressive stamina if you've
persevered with the series
thus far. While still doubtful of
your sanity, having struggled
through the prior twenty-four
monologues, | offer to you my
sincerest thanks and suggest
you take a long lie down in a
quiet and darkened room - you
will surely feel better for it
if you do. That's alright — I'll
pause while you depart for a
safer haven.

Ah, wait a minute; it appears
that | have unwittingly created
a perfect vacuum of inattention
— a situation to which | am
well accustomed as the parent
of two teenagers — for | see
that the last remaining soul is
presently leaving the figurative
auditorium. Hang on a moment
while | gather the departees
back to the fold and see if
| can't create something to
banish their weariness, grab
their interest (who said: ‘that’ll
be a first'?) and avoid the
stigma of being the first author
In history to prove that, like
the metaphorical tree falling
in its philosophical forest, the
unread word has no tangible

impact upon its surrounding
environment.

With today’s introduction
largely complete, it likely
won't surprise you that the
mind behind these Butterside
missives doesn’'t seem to work
In quite the same way as that
of most people. Admittedly
this is sometimes a blessing -
spurious thoughts occasionally
foster novel ideas — but
often it is a bane, especially
when those thoughts spark
an unintendedly comic inner
interpretation of an overtly
serious statement and |

struggle to keep a straight face.

To illustrate this, | offer the
following recent example.

Perpendiculiarity
“It was a catastrophe!”
exclaimed Sarah, one of our
friends, over a quiet Thursday-
evening's drink on the Cow
and Calculator’s pleasant
patio, concluding the story of
her friend’s about-to-be-cut
wedding cake, collapsing under
its weight, sliding off the table
and falling to the banquet
hall’'s well-polished floor. “A
real catastrophe!” she repeated
to emphasise the point, and
our little group nodded and
commiserated over this
obviously traumatising event.
Of course, while Sarah’s
heartrending tale seamlessly
combined two subjects
close to my heart - baked

Part 25: The Unassailable
Power of Reason

confectionary and the
Deceleration Demon (which
you all know about by now) -
and even though the imagined
splat of cake-meets-deck has
humorous slapstick overtones
when envisioned in retrospect,
hers was a serious account
and, in addition to the obvious
impact it must have had at the
time (if you'll pardon the pun),

| am sure it also resulted in a
great deal of clearing-up for the
event host's staff who have my
belated sympathy.

Despite the pathos, there
was |, trying not to laugh,
sitting quietly at the table,
the corners of my mouth
twitching, wrestling to
contain the question which
had immediately entered my
thoughts upon Sarah’s final
words. Jenny, knowing me of
old, recognised the signs.

“Alright - out with it - what's
on your mind?” she sighed in
mock annoyance, while the
others turned expectantly in
my direction. Fortunately, they
knew me well too.

“Sorry, | didn't want to
interrupt the conversation,” |
replied, after taking a sip of our
fine pub’s latest concoction,
“but | was just trying to decide:
IS a catastrophe a feline
punctuation mark?” Fortunately,
| am used to the groans by now
and treat them as a mark of
appreciation; please don't tell
anyone because they think it
dissuades me.

Moving swiftly onwards, the
point | am desperately trying to
make is this: for some reason,
and on a frequent basis,
ideas and thoughts enter my
mind, whether triggered by
an external or internal source,
which lead to a flight of fancy
which is wholly unrelated to,
and which departs at ninety
degrees from, the original
context. You may pity me,
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Step 1 - A randomly-drawn right-angled
triangle.

b —

Step 2 - With four identical triangles
arranged with their corners touching,
a tilted white square appears in the
centre of the first arrangement.

Fig 16

Step 3 - Rearranging the triangles, and
with the overall boundary unchanged,
two new white squares are formed
which occupy the same-sized space as
the tilted square in Step 2.

concerned Reader, for medical
science has no known cure.
So, what to call this disorder?
These aren't tangential
thoughts, or even lateral
thoughts, they are something
far more obtuse which should
really be given their own name
In readiness for the medical
encyclopaedias of the future.
So, why don’t we call them
perpendiculiar thoughts,
and entitle the affliction
perpendiculiarity? | like that — it
seems to be an appropriate
moniker — so perpendiculiar
It is.
With this out in the open
and decided, | suspect
you've recollected a few
perpendiculiarities in my
writings over the past few
years, haven't you? Well, at
least you now know where they
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come from and what to call
them, even if there's nothing to
be done to change the situation
for the better. Sad, but true,
these are the burdens which we
must bear.

A hefty clout of logic

One excellent example of
perpendiculiarity, not of my
creation although | truly wish
it were, coincidentally also
involves an unwitting moggy,
and, while you may have heard
It before, | repeat and expand
upon it here without apology
because it is, in my opinion, an
absolute masterpiece of the
perpendiculiar artform. But
enough preamble, let's get to
the gist.

As you well know, world-
wise Reader, there are certain
fundamental laws of nature
which, even though one
may wish otherwise, we are
powerless to change. Have
you just settled into a nice
relaxing bath? A natural law
dictates that your phone will
iImmediately ring. Are you
taking that little-known shortcut
around a notorious bottleneck?
Another law demands that the
road will be inexplicably closed
at the final junction. And of
these cast-in-stone rules, two
irrefutable facts, held firmly in
humanity's collective psyche
since the invention of baking
and the domestication of
animals, stand above all others
in their unwavering truthfulness:
(i) a falling cat always lands on
its feet, and (ii) toast always
lands buttered side down. Let's
call them Law 1 and Law 2
respectively, for simplicity.

Despite being undeniable
truisms since time immemorial,
itis only in recent years,
perhaps through the rise
of artificial intelligence or
its balancing corollary, real
stupidity, that the importance
of these seemingly unrelated
facts has come to light. Put
simply, being creative types,
were we to strap a slice of
toast to the back of a cat,
butter it (the toast, not the cat)
and swiftly shove the toast/cat
ensemble off the table to fall
unhindered under the influence
of gravity, a magical paradox
will occur. Let's explore.

Firstly, by instinct, the cat,
upside down and sensing
the approaching ground, will
rotate its body, corkscrew-like,
pointing its feet downwards to
be ready for landing and thereby
satisfy Law 1. However, as this
happens, the buttered side of
the toast faces increasingly
upwards — a clear breach
of Law 2 — and the toast, its
influence becoming greater as
the breach worsens and the
floor draws near, forces the
cat’s continued rotation through
bottom-dead-centre until, once
again, the cat'’s feet are pointing
skywards. The buttered toast,
now facing downwards, has
happily fulfilled Law 2 but the
cat, finding itself inexplicably
upended once again, is in clear
breach of Law 1. It therefore
rotates its body, corkscrew-like,
pointing its feet downwards.....

You get the idea.

Allowing our cat-and-
buttered-toast system to settle
after its initially jerky start,
this innovative mechanism,
driven by the unassailable
power of pure logic, eventually
stabilises; its conjoined
components hovering in mid-
air a few millimetres above
the floor, rotating gently and
continuously, the world'’s
first perpetual-motion-and-
antigravity-machine.

As practically minded model
engineers, | am sure the myriad
opportunities arising from this
breakthrough invention are
obvious to us all. For example:
add a belt and a few gears,
connect it to a generator,
and a solution to the world’s
energy crisis is within our
grasp. Alternatively, attach
some bearings along the cat’'s
major axis, support a simple
platform from those bearings,
bolt a handlebar atop and, voila,
a near-frictionless cat/toast
hover-scooter is within our
grasp. Yes indeed, the potential
benefits and applications of
this miracle machine are truly
endless, and all we need are a
cat, some buttered toast and a
few cases of Whiskas to keep
things going for the longer
term. Other cat foods are
available, | hasten to add.

But please don't try any of
this at home, for you'll only

get into trouble and | won't
be held accountable for the
conseqguences.

It's all Greek to me...

It may come as a surprise — it
certainly did to me — but the
ancient Greeks, those early
masters of mathematics,
inventors of the Doric and
lonic columns, conquerors of
Olympus and builders of the
Parthenon, while developing a
rudimentary system of symbols
to enable mathematical
discussion, did not use written
formulae, did not consider
zero to be a number, believed
negative numbers to be absurd
and thought that finding one
solution to a problem was
sufficient even though they
likely knew that other equally
valid solutions existed.

Given these startling
facts, an argument could be
made that the ancient Greek
mathematicians, whose ranks
included both Pythagoras and
Euclid — names still familiar
to us despite roughly 2,500
intervening years — arguably
understood rather less
about the fundamentals of
mathematics than today’s
primary school children. After
all, any modern five-year-old,
upon carelessly dropping
their ice cream and staring at
their now empty hand through
tear-filled eyes, has a harshly
intuitive understanding of that
most critical mathematical
abstraction — zero. Time,
of course, is crucial to
determining the why behind
this seemingly contradictory
situation.

To explain further, | think
it's fair to say that we take our
everyday numbering system
(0,1,2,3,4,5... etc) for granted.
In fact, it's so commonplace
that we forget that someone
had to invent this scheme — the
Indians in the sixth or seventh
century AD, according to the
Encyclopaedia Britannica's
online edition — and we are
likely unaware that it only
achieved widespread adoption,
including in Greece and the
rest of Europe, as a result of
its inclusion in the published
works of the great Arabian
mathematician Muhammad
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iIbn Musa al-Khwarizmr's in the
9th Century AD. Yes, it's easy
to overlook the fact that our
collective numbering system is
really the Hindu-Arabic system,
and that it has been in common
use for only a relatively short
period of human history and
long after the demise of the
classical Greeks and their
Roman counterparts.

Taking one step further, and
again according to Britannica.
com, it was the self-same
al-Khwarizm1” who introduced
algebra — a corruption of the
Arabic words al-jabr from
the title of his seminal ninth-
century work Kitab al-jabr wa
al-muqgabalah (The Book of
Integration and Equation) —
to the world and thereby let
loose the fundamental system
underpinning all of modern
mathematics, science and
engineering. We owe a great
deal to the Mr. al-Khwarizmi, do
we not?

Putting these disparate
facts together, an intriguing
question arises. If Pythagoras,
Euclid and their lesser-known
(but undoubtedly important)
contemporary mathematical
compatriots all pre-dated both
the Hindu-Arabic numbering
system and algebra by more
than a thousand years, and
knowing that they were
saddled with huge gaps in their
understanding of numbers,
then how on earth did they
achieve, and communicate
down the ages, the startling
mathematical insights which
have made them household
names for several millennia?
Well, believe it or not, a large
part of the answer is contained
within just one word - Geometry
- for the Greeks were absolute
masters in the relationship
between proportion and shape
and knew that much can be
achieved through the insightful
application of images.

Pythagoras by pictures
Let’s face it, it's tough to think
of Euclid without immediately
thinking of Euclidian Geometry,
Isn't it? Yet, although many

of us habitually pick up a pen
and paper to sketch out an
idea before cutting metal,

or gaze with satisfaction at
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the drawings which have

just arrived in our mailbox to
form the start of our latest
endeavour, we tend to overlook
the importance and benefits

of pictorial visualisation and
forget the inherent power of the
visual image coupled with a bit
of geometry.

But the ancient Greeks were
absolute masters in the art
and, by combining illustration
with some remarkably clever
perpendiculiar insights, they
explored, dissected and
communicated the intriguing
world of mathematics to
their peers and, in so doing,
enabled the construction of
architectural marvels which
would go on to survive their
creator’'s eventual demise by
millennia.

And if that all seems like
a stretch, let's conclude
this Butterside episode with
an example which | find
particularly elegant and begins
(or, more correctly, ends) with
a mathematical equation we
probably all know well: a? + b?
= C2.

This simple equation,
containing only three
expressions a, b and c to
represent the lengths of the
opposite side, adjacent side,
and hypotenuse of a right-
angled triangle respectively, is
of course Pythagoras’ famous
theorem - drilled into every
secondary school student as
a part of their introduction
to algebra - enabling us to
calculate the unknown length
of any side of any right-angled
triangle provided we know the
length of the other two sides.
We all recognise it, but how
many of us can prove it? Here's
a hint: If you were an ancient
Greek, it required only three
straightforward steps and no
algebra at all.

Prompted by my question,
| suspect that many of you
have now looked more closely
at this deceptively simple
equation and your minds have
started to churn. Can it be
expanded? Are there some
trigonometrical identities which
can be brought to bear? What
on earth am | missing, you are
perhaps asking yourself? While
Wikipedia and other similar

sources tell us that there are
many ways of proving the
theorem algebraically, with at
least 370 different algebraic
and geometric proofs overall,
it's not immediately obvious,
IS it?

Well, to put you out of your
misery, let me reiterate one
crucial point: Pythagoras, like
the rest of the ancient Greek
mathematicians, did not use
algebra or formulae, and the
equation as | have written it -
and we all know it - would have
been absolutely meaningless
to poor old Pythagoras. No
indeed, the principal tools
of mathematical exploration
to its Hellenic inventor were
geometry and logic and those
are the keys to how Pythagoras
himself probably went about
it, possibly while staring at
a newly tiled floor according
to various sources on the
Worldwide Web.

Step 1: Draw a right-angled
triangle, any right-angled
triangle, just as | have done in
fig 14. You needn't label the
sides — Pythagoras presumably
didn't - for it isn't necessary for
his proof, but | have added the
customary algebraic labels to
aid in our translation.

Step 2: Make three identical
copies and position the four
triangles with their corners
touching as shown in fig 15.
Draw a box around the outer
boundary if you wish, although
it's again unnecessary.

Step 3: Reposition the four
triangles as shown in fig 16.

Now, if we look at fig 15,
we'll see that the tilted white
shape in the middle of the
four triangles is a square and,
as such, its sides are all the
same length — the length of the
original triangle’s hypotenuse
(c). It is, quite literally, the
square of the hypotenuse and
its area, in algebraic terms, is
of course c2.

Similarly, if we look at the
rearrangement in fig 16, we
see two new white squares,
one being a square made from
the triangle’s opposite sides
(a): the square of the opposite
sides, the other being a square
made from the triangle’s
adjacent sides (b): the
square of the adjacent sides.

BUTTERSIDE DOWN ‘

In algebraic nomenclature,
their areas are a? and b?
respectively.

Finally, realising that the size
of the outer boundary hasn't
changed at all, and knowing
that, while we shifted the
triangles around, we didn't
add, alter or remove any in the
process, we can legitimately
conclude that the two white
squares in Step 3 must cover
exactly the same space as the
tilted white square in Step 2.
In other words, the square of
the hypotenuse is equal to the
square of the opposite sides
added to the square of the
adjacent sides. Translated back
into algebraic notation, a% + b?
= -,

Quod erat demonstrandum,
as Pythagoras wouldn’t have
said.

Postscript to part 25

If you are struggling to find an
algebraic proof of Pythagoras’
Theorem and are cursing me
from the bottom of your heart

- | wouldn't blame you in either
case - here's one answer based
on fig 15 to put your mind rest.

The length of each side of
the boundary box is: (a + b)

Therefore, the total area of
the boundary box is: (a + b) x
(a+b).

Multiplying this out, gives
us: a2+ b? + 2ab. Let’s call this
Equation 1.

Now, the area of the tilted
square is: ¢?

And the area of each triangle
is: %2 x (ax b)

Hence, the combined area of
the four triangles is: 2 x (a x b)
or 2ab

Therefore, the total area of
the boundary box is: ¢? + 2ab.
This is our Equation 2.

Finally, because Equations
1 and 2 both represent exactly
the same thing — the area of
the boundary box - they must
be equal.

Therefore: a2 + b2 + 2ab = ¢?2
+ 2ab

And subtracting 2ab from
both sides gives us: a? + b? = ¢?

Yes, | fully agree, that's more
than enough maths for one
day!

®To be continued.
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he distance from the
shoulder on the eccentric
strap to the clevis pin

in the slide valve spindle is
about 38cm which is half the
overall length of the model.
Just for the length alone the

associated rockers and pins
provide this support (fig 22).

In later types of engines, the
eccentric rods and other bits
were eliminated by having

pairs of mitre gears coupling a
rotating shaft to the crankshaft.

Arnold Throp's model of
a Corliss mill engine.

valve coupling rods would need
some intermediate support but
the drive to the slide valve also

has to change direction slightly

This layshaft had eccentrics

mounted on it close to each of

the valves that they drove.
There are 26 (if I've counted

Continued from p.697
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in the vertical plane in order
to miss parts of the HP valve

gear. The fulcrum brackets and

correctly) rod ends or clevises
(fig 23) in the whole model, all
of which need a hole drilled at

PART 8

right-angles to a flat surface.
Direct indexing in a dividing
head, or using a square collet
block, will make getting things
square and in the right place
quite easy (photos 122 and
123). In the original drawings
the outer ends of these parts
were left square which would
be a valid choice. | chose to
round them over to improve the
appearance and be more like
the full-size ones | could find.
Many other full-size designs
had adjustable bearings which
were much more complicated
but in 1/16 scale those didn't
look practical (photos 124 and
125). Rounding over can be
done very neatly using a rotary
table but this requires some
significant set-up time and a bit
of hand work with filing buttons
Is simple and something | find
satisfying (photo 126). Keeping
parts as long as possible for

as long as possible is usually

a good plan and most of the
rod ends were made in pairs
(photo 127) until cut apart and

Single arm rockers
Corliss valve

eccentric rod 4

Fulcrum brackets
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/)

Bottom rocker pins

Double arm rocker

Corliss valve
coupling rod - steam

/ j 1 ==

Slide valve
/coupling rod

exhaust

2 =

[ 1=

Corliss valve — 7

! “\ DX 2
Sl

eccentric rod /
Slide valve

steam
eccentric rod

Double arm rocker
top pin

Corliss valve
coupling rod - exhaust

Spacers, make
to place after
engine is running

ltems marked as:
1. Corliss valve rod ends

2. Slide valve rod ends

A general assembly sketch.
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”The end could be rouned over using
the mill but filing buttons are quickly
made and very quick to set up.

One useful way of making rod ends and clevises is to mount
the stock in a dividing head (or collet block) and start by
forming the flats ...

Making the rods’ ends in pairs is a big
help when it comes to keeping hold of
| o them. After the stage shown here, they
An alternative rod end design on show in the Bolton Steam Another alternative type of rod end on an engine in the Anson  are cut apart, machined to length and

Museum. Engine Museum. the axial holes drilled and tapped. >>

L
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Fulcrum brackets, rockers and rocker pins.

The rods are made from stock and the ends attached. Thin locknuts of the correct
appearance will need making.

drilled for the rods. All but one the double arm rocker (fig 22)

of the rod ends have a1/16 and the fillet would interfere
inch radius fillet in the transition  with the edge of the rocker. A
from the flat section to the similar modification is needed

round and the exception is the on the Corliss exhaust valve rod

end for the slide valve eccentric end that attaches to the valve
rod. This fits on the outside of lever (see the note on fig 23).
770

The two fulcrum brackets were carved from the solid as a pair - first the central
trough.

The rods themselves are to work. The 5/32 inch rods are
from stock material, free- threaded M4 (which could be
cutting stainless in my case 3BA if you have the tackle) for
because I'm trying to avoid the slide valve parts or turned
too much maintenance in the down a little to take 4BA for the
future (photo 128) but mild Corliss side; later adjustment

steel is cheaper and a bit easier  will be a lot easier if one end

Model Engineer 29 November 2024
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There is a small clearance step in the underside.

The side profile isn't critical but the pivot holes need to be the correct distance from
the end.

After a bit of finishing with 600 grit ‘wet-or-dry’ the two pieces are ready to be
separated. Filing buttons were used again to round off the ends.

has a left-hand thread, but this lacking these then they canbe  the holes (photo 130). Thereis = machined. This, after some
Isn't vital. carved from the solid as a pair, a small clearance step on the cleaning up, gets us to the
The fulcrum brackets (fig 24) starting with the central trough  underside (photo 131) and then  stage shown in photo 134.
would be good subjects for (photo 129), cleaning that up the side features (photos 132 After cutting the two bits apart
iInvestment castings but to a good finish then drilling and 133) can be set out and another set of filing buttons

www.model-engineer.co.uk
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The final operation on the brackets was to machine in the clearance between the A temporary fit-up on the slide casting with some pivot pins as well.
two ‘horns’

“'t

.. which were then drilled for the upper rocker pins .. .. and drilled axially for a peg to hold things together during assembly.

help to produce the rounded the ‘horns’ of the brackets. The  be their final places on the slide rockers (also on fig 24) but

ends (photo 135). Photograph  final products, along with some  casting. in their absence, fabrication
136 shows the final operation pivot pins and other bits, are It would also be useful to seems to be the best option
to remove metal from between  shown in photo 137 in what will have castings available forthe  for making these parts. The
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The angles of the sides don't need to be very accurate, but it will show if they aren't
all the same.

,'5‘#*'
Progress so far. This view emphasises just how elongated the engine is. It will be
longer still with the LP cylinder and air pump added.

www.model-engineer.co.uk
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It was probably over-kill to tilt the mill table to machine the sides, but it did make it

easy to get the angles the same.

Something to compare with fig 22.

materials are stock sections

(photo 138) (although | didn't
have any 3/16 inch flat at the
time and had to mill down
larger stuff) which | chose

to fix together with JB Weld.
One joint later failed due to
an inadequate layer of epoxy
and had to be re-done and it’s
possible that silver soldering
would be a more reliable
option. The ends of the bars
were scalloped (photo 139)
to fit the axles and the sides
marked out for the holes and
angles (photo 140). Holes
were drilled for pegs to hold
the assembly together while
the epoxy set and provide a

bit more strength (photo 141).

The sides were shaped in the
mill (photos 142 and 143)
and the top ends rounded off
using filing buttons (again).

Photograph 144 shows the
finished double arm rocker. The
various rocker pivot pins were
turned down from bar large
enough for the hexagonal ends
to be formed from the solid. In
photo 145 you can see where
spacers will be needed to keep
the rods in line, but these can
be left until the valve gear is all
together and working and the
actual positions are known.
This is really important for the
slide valve rod as this has to be
threaded through the Corliss
valve gear and clearances are
very tight there.

Much of what is visible in
photo 146 has already been
described with the connecting
rod and its bearings coming
next time.

®To be continued.
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FRE E PRIVATE ADVERTS

Save a stamp! You can now place your classified ads by email. Don't waste time scanning the form, just send the text

of your ad, maximum 35 words, meweditor@mortons.co.uk, together with your full name and address, a telephone
number, whether it's a for sale or wanted and stating that you accept the terms and conditions for placing classified ads -
see below. Please note, we do not publish full addresses or website links to protect your and other readers’ security.

For more classified ads visit www.model-engineer.co.uk/classifieds. You will need to be a member of the forum and logged

on but this is a FREE service for readers.

Tools and Machinery

B Clarke 300mm variable speed
lathe, excellent condition. Extras:
4jaw chuck. Dial gauge. Parting off
tool attachment. Die holder. Rotating
centre. Cutting tools. Centre drills.

Wood turning fence. Aluminium stock.

Buyer collects. £550 ono.
T. 07960 120730. Hinckley,
Leicestershire.

B Dore Westbury MKT1, £350. Myford
Super 7 on a stand, three and four jaw

chucks, good condition, ready to use,
£1200 ono.
T. 01246 277357. Chesterfield.

Models
B 5" gauge King, brand new, never
been steamed, copper boiler, friend

whom | ordered it for divorced now

for sale 8,500 GB pounds, excellent
workmanship free on board to any port
the world.

T.5703282073. Sciota, PA, USA.

Parts and Materials

B 7" GWR King. Complete chassis,
professional boiler. Smokebox,
platework, tender frames, wheels, axles.
Practical Scale tender body. All castings
to complete. Sensible offers please.

T. 07941 504498. Torquay.

Wanted

B Wanted: Model Engineer Volume
176 Issue 4015, 19 April 1996, or at least
Eric Whittle's article on his V8 four-
stroke aero engine.

E. bjsbyl@windstream.net.

YOUR FR EE ADVERTISEM ENT (Max 36 words plus phone & town - please write clearly)

www.model-e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>