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Iust a small selection from our current stock

Buy online now at: www.gandmtools.co.uk

Keetona 40" x 14G Initial Pinch Slip = - N | Harrison 140 Gap Bed Lathe, Tooled, Colchester Bantam 1600 Lathe, Tooled, Inc
Rolls, VGC, £1275.00 plus vat. VGC, 3ph, £1675.00 plus vat. Taper Turn, 3ph, £1850.00 plus vat.

Sweeney &
Blocksidge No
1 Small Bench
Flypress, VGC,
- £110.00

~ plusvat.

& Norton 3 Deep Back Fly Press with
Stand, £375.00 plus vat.

Startrite 20RWF Bandsaw with

Mec Brown 75 Pedestal Welder, 3ph, £1000.00 plus vat.

Cut off Saw, 3ph, § _
£650.00 plus vat. _ Wabeco F1210E
Variable Speed

Vertical Mill

with Stand,

VGC, 1ph,

£1850.00

plus vat.

RJH Bison

» Telephone enquiries welcome on any item of stock. - We hold thousands of items not listed above.
« All items are subject to availability. « All prices are subject to carriage and VAT @ 20%. - We can deliver to all parts of
the UK and deliver worldwide. - Over 7,000 square feet of tools, machines and workshop equipment.

Opening times: 9am-1pm & 2pm-5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 ¢ www.gandmtools.co.uk ¢ e-mail: salesegandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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Chris Gunn makes a towing eye for 594 THE BARCLAY WELL
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John Clarke’s one sixth scale model of Richard Newsham's
patented fire engine of 1721 (photo: John Clarke).
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FRIDAY 20™, SATURDAY 21°" &
SUNDAY 22"° JUuLY 2018 10AM - 5PM

Steam Engines, Tractors, Vintage Vehicles, Working Steam Demonstrations, Fire Engines,
Classic Cars & Motorcycles, Heavy Horses, Stationary Engines, Tractor Pulling, Trade &
Craft Stalls, Dog Agility, Gundog Training, Miniature Steam Railway, Finnish Steam Loco,
Helicopter & Tank Rides, Free Children’s Entertainment, Fairground, Restaurant, Bars,
Music and so much more entertainment for a great day or weekend out for all the family.

FUN FOR ALL THE FAMILY!
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01842 810317 - WWW.WEETINGRALLY.CO.UK

WEETING-RALLY®@BTCONNECT.COM
—'E FENGATE FARM, WEETING, IP27 OQF



PHOENIX PRECISION

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

B.C.A. Mklll Universal Jig Boring
& Milling Machine IHVEA :

A precision & rnbusi machine for
trodudn many types of components. Milling,
oring, drilling, indexing operations for example.

o Swivel R&F head 10 Spindle Speeds e 8" Rofary Tble
on compound slides ® X.Y.Z Movements ® Many other features.
Widely used in all types of manufacturing and model engineering. -
Choice of USED, in Good - Excellent condition.

Telephone; Please ring for detais.

(01425) 622567 G AR

Tool Div., Britannia House, Stem Lane
IR TULTOTE Y RO Ind. Estote, New Milton, Hants. BHZS SNN. UK.
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POI..LY MODEL ENGINEERING LIMITED

Build and drive your own ‘POLLY Loco’! wege=
. . 7 [N
British Made with a Proven Track Record
MOLLY ANN' 0-6-0 Saddle Tan|
Fully machined kit to build our latest coal

fired 5" gauge loco. Easily assembled by
novice builder with hand tools only.

V'ed _._-4_"-1

With 10 other distinctive Polly kit bulld locos
to choose from there is something for
everyone (and we also sell drawings and
= 7 - castings for fine scale models).
Kit prll:e £7044 inc VAT & UK dellver\r. other 5" gauge kit locos from £5716
w777 The rugged POLLY designs provide for refliability and longevity,
'« with performance to match the experts. Manufactured using
9@}2 state of the art CNC machinery in our own Nottingham
ol workshops.
With over 30 years of POLLY
locomative manufacturing
experience, you need have no
concems regarding support or
spares availability. Customers are

welcome to visit our Nottingham workshop to meet the
team, discuss requirements and see our facilities.

Don't forget Polly is one of the largest
suppliers of fittings, drawings,
castings, materials, parts etc to model

gineers. See us at
worldwide mail order.

Catalogue available £1.50 posted and enquire for further details or visit our website where you will find other Polly Lotas,
Kits, drawings and castings for scale models and comprehensive ME Supplies,

Polly Model Engineering Limited www.pollymodelengineering.co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
Long Eaton, Nottingham, NG10 3ND emall:ales@pollymodelonginee ring.co.uk

L Il

Remagp s & charity
that helps disabled
peopla achieve greater
independence and
enjoyment of life's
cpportunities.

Cur voluntesrs design

and make one-off

pleces of equipment

1@ help people do the
-~ things they love,

GS MODEL SUPPLIES

LTD Directors: Geoff Stait & Helen Verrall-Stait

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

(designed by Stephen Wessel)

LINCOLN GNR N1

0-6-2 Tank Locomotive
(designed by Martin Evans)

www.gssmodelengineers.com
info@gssmodelengineers.com

01278 788 007
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DELS

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FOR WORKING
STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES

o BESPOKE PARTS MACHINING

¢ STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE .

© EC COMPLIANT .-E;W»u

BOILERS FOR

Muts & Rivets, Tapfmes
land Tools

MODELS
COMPLETED

“NEW® Annual Service Kit
Available to Purchase Through Our Web Shop
Ql

il, Boiler Treatment, Fusible Plug,

Seal and Graphited Yam

LYNX MODEL WORKS

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

Tel/Fax: 01507 206006
Email: info@lynxmodelworks.co.uk

PROMPT MAIL ORDER

Phone 01580 890066 |
Info@maldstone-engIneerlng.com

| 16mm

Copper TIG-.'

Live Steam

Brass
Phos. Bronze
Copper
St.Steel
Gauge Plate
Silver Steel

C.l Bar
P.T.F.E
Nylon
Stainless Tube
Screws & Nuts
Studding
Rivets

Flux
O Rings
Gauge Glass
Graphite Yarn
Jointing
Steam Oil
Cutting Oils

Rivet Snaps
Drills
Reamers
Slot Drills
End Mills
Taps & Dies
Silver Solder




KELSALI& STEAM
VINTAGE RALLY 2018

Churches View Farm, Kelsall Road,
Ashton, Nr. Chester, CH3 8BH (on the A54)

SATURDAY 23RD & SUNDAY 24TH JUNE 2018

THIS HAS BECOME ONE OF THE LARGEST
DISPLAYS OF COMMERCIAL VEHICLES
IN THE COUNTRY

NEW ATTRACTION WORKING FIELD
ANNUAL ERF GATHERING

FODEN SOCIETY ATTENDING
HORTICULTURAL WORKING SECTION
~ VINTAGE TRACTOR PULLING
VINTAGE AUCTION ~ SATURDAY
LAWN MOWER RACING

There will also be:

Steam Engines, Tractors,
Classic Cars, Motor Cycles,
Shire Horses, Stationary Engines,
Awning Displays, Fair,
Trade Stands, Punch & Judy,

Donkey Rides.
T4 GATES OPEN TO THE PUBLIC @ 9.30 AM
ERF www.kelsallsteamrally.co.uk

< email kelsallsteamrally@hotmail.co.uk



Come and enjoy a great day out...

MODEL
ENGINEERING

MODELLING
EXHIBITION

11th 12th 13th MAY

LIVE STEAM RAILWAYS MODEL AIRCRAFT FLYING - BOAT POOL

TRACTION ENGINES R/C TRUCKS & CONSTRUCTION TRADE

10am to Spm (4:30pm Sunday)
**** Early Entry 9:30am with Online Tickets ****
£10 Adult / £9 Conc / £3 Child U16 (U5s Free)

www.thedoncastershow.com f enquiries@thedoncastershow.com

Doncaster Racecourse
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HURRY

DIRECT DEBIT SUBSCRIPTIONS (uk only) OFFER

Yes, | would like to subscribe to Model Engineer CLOS ES

[ Print + Digital: £17.99 every quarter 26th APRIL
[] Print Subscription: £14.99 every quarter (saving 41%) 2018

YOUR DETAILS must be completed
Mr/Mrs/MisS/MS ................. INItial s SUMAME .o

Address

PRINT + DIGITAL SUBSCRIPTION

* 26 Issues delivered to your door

* Great Savings on the shop price

Originator's reference 422562 ) G * Download each new issue to your device
Name of bank

* A 75% discount on your Digital Subscription
* Access your subscription on multiple devices

* Access to the Online Archive dating back
to August 2001

Sortcode,,,,,w,,,,,,,J

Instructions to your bank or building society: Please pay MyTimeMedia Ltd. Direct Debits from the

account detailed in this instruction subject to the safeguards assured by the Direct Debit Guarantee.
| understand that this instruction may remain with MyTimeMedia Ltd and if so, details will be passed i v
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ENGINEER

SUBSCRIBE TO MODEL
ENGINEER TODAY AND SAVE!

SAVE up to 41%**

Model Engineer is a great way to
stay informed of everything to do
with working mechanical models.
With over 100 years of experience
to draw on, Model Engineer
covers everything from classic
steam locomotives to cutting-

edge modern developments

in scale engineering. Regular DAG
content includes constructional Bro
articles, features on the best wn

techniques and tools available on REpEtiﬁOn

and profiles of full-size ji”fl - |
modelling subject prototypes. YVl 4 » ff JI o
Model Engineer magazine A /Hf-'-l.:.'"';r:&' \’ __ ke )_[ [‘S f
publishes 26 great issues Lé.““l!“;}, _')H’r]
= R I, =

a year.

< Y
So subscribe today,

make great savings
and never miss

an issuel!

ISSUES™

IR SAVE 75%

ON DIGITAL

TERMS & CONDITIONS: Offer ends 26th April 2018

*This digital discount is only available when you subscribe to the ‘Print + Digital’ package.

You can still get a great discount on the digital package, please visit the URL stated below for more information
**36% saving relates to print only subscription. Please see www.mytimemedia.co.uk/terms for full terms & conditions

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE Quote ref: ME4584P

7B https://me.secureorder.co.uk/MODE/ME4584P () 0344 243 9023

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

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



Mike Chrisp (left) awards Stephen Hall

556

‘Best Polly’ prize

awarded at SMEE AGM

Stephen Hall was awarded his

prize for the best Polly model

at SMEE's recent AGM.

The winner was decided
by course participants
at SMEE's Christmas
social.

The Polly course
‘Building a simple steam
engine’ takes beginners

through construction

of a simple oscillating
steam engine and boiler to
the design of T.D. Walshaw,
‘Tubal Cain’. The 2018 course
restarts on 12th May. Now in
its 13th year over 120 budding
engineers have enjoyed the
course. Most have gone on to
build larger and more complex
engines and gained valuable
engineering skills.

Stephen is a semi-retired
chemical engineer who worked
in the oil industry. He says “I
wanted to start making things
and the Polly course seemed a
good practical start. Although
it was challenging to do new
things it was all interesting”.
He is now building a Gauge 1
steam locomotive.

Stephen praised the quality
of teaching on the course.
“The volunteer teachers are
excellent demonstrators” he
says, “They show a variety
of metal working techniques
including making small
boilers using silver brazing,
sheet metal work using soft
soldering, safe use of hand
tools to cut metal, turning
parts using a lathe, drilling and

the Polly trophy at the
SMEE AGM in March 2018 (photo courtesy of Richard Dedman).

shaping parts using a milling
machine”. Students then make
parts in their own workshops
in time for the next session.
They enjoy the support of

an active online community

to help members solve any
problems that may emerge in
their model engineering.

The Polly course is open to
all. SMEE also runs courses
on milling and grinding (the
latter for members only).
Organiser Allen Berman is
a keen model engineer who
recently restored the late lan
Bradley’s workshop engine
shown on the SMEE stand at
the London Model Engineering
Exhibition. He says SMEE
courses demonstrate basic
metal work techniques now
rarely taught in schools or
evening classes.

Further information
on the SMEE website
www.sm-ee.co.ul or write to
the SMEE Courses organiser
at courses@sm-ee.co.uk

The Polly Trolley

Nick Harrison, chairman of
Nottingham SME, reports:
‘One of our members, Roy
Hollingworth, arrived at
Ruddington one day with his
latest invention. He owns a 5
inch Polly 6 but doesn't have
a 7% inch steam locomotive.
So, he set to and made an
adaptor to enable him to run
his locomotive on 7% inch
gauge railways (photo 2). It
has the ability to supply and
control the axle pump water

Roy Hollingworth
demonstrates his
innovative ‘Polly
Trolley’ (photo:
Nick Harrison).

intake to the boiler. He can
use the steam injector on the
locomotive to top up the boiler
but he has also included an
electrical feed pump. This
falls well into the experimental
category of our hobby and
gave a huge amount of
satisfaction to Roy (as can be
seen from the silly grin).
Perhaps Nottingham should
add the extra ‘E’ into their
‘SME’ to acknowledge Roy’s
experiment as a significant
contribution to model
engineering technology. If only
Isambard Kingdom Brunel
had been a member of the
Nottingham SME and had met
Roy! Imagine how the course of
Great Western Railway history
might have been changed.
Swindon could have knocked
up a few dozen standard/broad
gauge Polly Trollies in no time
at all and saved the Permanent
Way department the trouble
and expense of laying hundreds
of miles of dual gauge track.
And who knows? The broad
gauge might yet still have been
with us.

Martin R Evans
Acting Editor

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

of items of correspondence,
comment or articles.

T. 07710 192953
mrevans@cantab.net

Model Engineer 13 April 2018



The 1721 Newsham Fire Engine

John Clarke
constructs
a miniature
replica of
Richard
Newsham's ‘new water
engine’, patented in
1721.

A working demonstrator for the pump.

www.model-engineer.co.uk

bout a year ago | visited
Amy local library and saw

an old fire engine on
display (photo 1). The library
had recently also become a
local museum and the fire
engine was moved into it.

Seeing the engine sparked
a memory from my past. As a
child I had accompanied my
mother to pay our rates at the
local municipal building and
I remembered seeing this old
engine standing in the hall of
the building.

As | then saw it again |
was prompted to think about
building a scale model of it
(1:6 scale). Armed with my
camera and a tape measure |
was given permission to take
numerous photographs and
measurements. However, the
actual mechanism for the
pump was hidden from view
inside a wooden casing so it
was difficult to imagine exactly
how it worked.

I made a list of materials
that | thought | might require.
As a keen recycler | went
about gathering them together
from boot fairs and society
rummage sales. | then started
to make a prototype from the
photographs that | had taken
and information gathered
from the web. In fact, | made
several prototypes of the
mechanism but none of them
appeared to work. At the

The 1721 Newsham Fire Engine.

Dartford Steam fair an old 20"
century fire engine was parked
outside our model display tent.
The driver of this engine was
persuaded to look at my latest
attempt. He was the curator of
the Kent Fire Museum at Ash.
Subsequently, | was invited to
visit the museum and at last
I could get some answers
to my questions about the
pump mechanism and build
a working demonstrator
(photo 2).

Eventually, having built and
tested the mechanical parts
in a steel cistern, | decided
to take a break and amuse
myself by making small
accompanying extras (photo

The various accessories supplied with the fire engine.

3). These were things like
leather buckets, hoses, an axe,
a rattle for warning people
that buckets of water were
required and, lastly, a beer
barrel, carried on all engines,
to quench the thirst of the men
doing the pumping.

After this diversion, | went
back to my engine model to
build the wooden carriage
parts for it. Having tested the
mechanism in a metal cistern
I now had to build a wooden
cistern that had to be lined
with copper to minimise leaks.
The outward appearance
of the engine (photo 4) was
copied from pictures and
photographs.

Engine with leather hoses.
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Discharge Pipe

Force Pump

Cylinder ;

Piston

Air Vessel

Valve

Three Way

T
Suction Pipe

As the sector rotates one piston
will rise and the other will fall

Newsham's

invention explained

The Newsham engine (fig 1)
has two force pumps A (only
one shown) and an air vessel B
inside an open-topped copper
lined cistern. When the engine
is at rest all valves are closed
by their own weight but when
the engine is working, the two
pump valves are opened and
shut alternately. Look at the
construction of the pipe work
and the air vessel. The action of
this engine is simple; on raising
the piston A a partial vacuum

is produced in the cylinder
causing the pressure of the
atmosphere to force the water
up the suction pipe through

the valve lifting the valve into
the cylinder. When the piston
reaches the top of its stroke
and begins to descend the
valve closes and prevents the
water, which has entered the
cylinder, from returning by the
way it came, being forced by
the descent of the piston. The
water is now driven along into
the air vessel, raising its valve,
which closes again the moment
the water has all passed
through. While this process
has been going on, the other
cylinder has become filled with
water, which is now discharged
in its turn into the air vessel and
S0 on continuously.
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The water enters the air
vessel and some of the air is
expelled but once the water
rises to the bottom of the
discharge pipe air can no
longer escape. The air is driven
by the flow of water into a
smaller space than it originally
occupied and the consequent
pressure, acting on the surface
of the water, drives the water
up the discharge pipe with
great velocity.

The improvements
introduced by Newsham,
notably the twin cylinders,
were most important,
converting a crude imperfect
machine into one that was
really efficient and suitable
for the purpose and in which
great skill and engineering
knowledge had been brought
to bear. Richard Newsham
gained a patent for his
invention in 1721 (photo 5).

Engine container

The case of the engine
consists of a strong oak
cistern, about three times as
long as it is broad, mounted
on four wheels and drawn by a
handle and two ropes.

The front wheels are inset
as the under part of the cistern
is cut away. The rear axle is
cranked to give the engine a
low centre of gravity. To the

A.D. 1721

t, and

From Lottery Patent —Reolls Ghapel.

N°439.

NEWSHAM.

Engine for Extinguishing Fires.

GEORGE, by the Grace of God, &%, To sll to whom tisese present¢ shall come, greet-
ing+ Whereas Our trusty and welbcloved Richard Newsbam, of Our city of London, pearl
button maker, hath by his petition humbly represented vito Va, That after much labour,
tim#, and expence ha has invented & new water engine for the quenching and extinguishing
fires, which by its contrivance in working with more winehes or cranks on the outside than
any water cngine heretofore made (nome having more than two cranks to work with), a new
contrived winch or erank in imitséon of & crane, called & erano crank, scts with s double
modon, and hath m new invented clack with four hall wheels, also 8 new fashoned worm,
which works without racks or ladders, so fixed that one florcer bogins before the other hath
left forceing, and capses a continued stream withoul intermission, and with such foree that
it throws out or empiys one hundred and ten gallons of water in one minutes time, or little
more, and at & greater distance than any other water engine can ; and as it excells all other
waler engines in the performance, so it likewise differs in the invendon and contrivance,
and the petiéoner conceives it may be properly called a perpetual engine for quenching and
extinguishing of fires; that he hath playd his ssid engine before seversl] great persons, and
also before the directors of the Hand and Hand Insarsnce Office, who wero extreamely well
satisfied with the performance thereof; and haveing humbly prayed Vs to grant him Our
Royal Letters Patent@ for the term of fourteen yearcs, scconling to the Statute in such case
made and provided for sccuring his property in the said engine, as well as for his greater
& bling him the better to carry on and p
thereof in such ample and beneficial manner as to Vi should seem meet.

Fall

the great

Richard Newsham's patent, granted by George I.

rear end of the cistern sits a
sloping sided case, enclosing
the pumps and air vessel. This
forms a platform on which the
fireman stood to direct the

jet of water coming from the
branch pipe. This branch pipe
is attached to the air vessel by
two brass elbows, the first of
which is screwed on the top of
the air vessel and the second
elbow is screwed to the first by
a fine screw of several threads,
turned to be perfectly water-
tight in every direction. The
first elbow revolves on the top
of the air vessel horizontally

while the second elbow
revolves on the first vertically.
The combination of these two
motions, therefore, permits the
branch pipe to be guided in
every possible direction.

This branch pipe, however,
soon became obsolete. For
the model, | have produced
both the branch and its
replacement, which is a
hose that can be used more
efficiently on the ground
(health and safety) or at a
distance, allowing the engine
to be kept away from the heat
and fire.
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NEWSHAM FIRE ENGINE |

:

Double

Sector

At the rear of the engine
is seen a strong leather
suction pipe (prevented from
collapsing by a spiral piece of
metal running throughout its
length). One end of this can
be attached to a brass nozzle
which screws into the rear of
the cistern. The other end has
a strainer, which is immersed
in the water supplied by a
pond etc. The end part of
the cistern has an added
wooden trough with a copper
grating to keep out stones
etc. allowing the cistern to
be supplied with water from
buckets. There is also an open
space left in the front end
of the cistern with a copper
grating.

Working parts

Between the sloping sided
case and the front end of the
engine, there is a strong iron
shaft lying in a horizontal
position over the middle of
the cistern, lengthwise, and
clamped in brass bushes at
each end, one of which is
placed between two uprights
supporting the hand-rails.
Upon this shaft are fitted two
stout iron bars or levers, one
at each end, which carry the
cylindrical wooden handles, by
which the engine is worked.

www.model-engineer.co.uk

The pump mechanism

The double sector rocking
mechanism uses the four
attached flat link chains to
convert the rocking motion
into a pumping up and down
movement for the pistons. This
is rather like a rack and pinion
(figs 2 and 3). This up and
down movement is provided by
at least eight strong volunteers
who will raise and lower the
long wooden handles attached
each side of the engine.

There are two chains to each
piston, one passing from the
top of the sector to the lower
end of the piston rod, the other
from the top of the piston rod
to the bottom of the sector.
The chains are riveted to the
sectors, and attached to the
piston rods by screw nuts,
which allow them to be kept
constantly tight.

The pistons are formed of
two brass plates smaller in
diameter than the cylinder, put
into stout leather cups, and
fastened together by a nut,
which screws on the piston-rod
below the pistons (fig 4).

The three way valve

Over the rear trough there is a
key which turns the three way
valve situated beneath it. When
the key is at position A (fig 5)

The pistons leather cups

The Three Way Vaive

A

water is drawn from the cistern
that has been filled by buckets
from each end of the engine.
Copper gratings stop stones

or other objects entering the
pumps. If the key is now turned
to position B the engine will
work from water drawn through
the suction hose from a pond,
canal, lake etc. This hose has

a strainer on the end. If the key
is moved to the third position C
the cistern will empty ready for
the return home. An armband
given to all pumpers at the start
of the job may then be returned
in exchange for one shilling.

Engine suction valves

In Newsham'’s engine, if one
of the suction valves became
damaged the cylinder had to
be removed completely before
the valve could be replaced.

The cylinders are screwed
down with brass screws on
a leather valve and washer,
which made a perfect joint. The
leather valves are kept closed
by a piece of metal having a
tail, which passes through
the leather and is cross-
pinned under it. The top of the
cylinders are above the level
of the cistern so that when the
latter is filled with water it may
not run into the cylinders and
wash away the oil with which
the pistons are kept constantly
covered.

®To be continued.

Next time | will provide a few
details of the construction of
the model.
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The Southern
Federation AGM

Taurus reports from
the Cardiff Model
Engineering Society.

- - F:
Sosame

David Goyder prepares his 5 inch Gauge Midland 4-4-0 for his time on the track.

he Southern Federation who are being trained in basic ~ Federation's AGM. This year it
I of Model Engineering workshop activities by their was held at the Cardiff MES on
Societies presentsv an clubs, to display their skills March 10" when delegates and
annual Young Engineer of the and work with the aim of being  contestants assembled at the
Year award. This is intended to  rewarded by the Federation. splendid clubhouse situated in
encourage young people who The results of these Heath Park, Cardiff. As usual,

are active model engineers, or ~ endeavours are declared at the  the superb hospitality of the

This 5 inch gauge Super Simplex has plenty of steam
A superb 7% inch Black 5 waits to be fired up at Cardiff. as it traverses the garden railway at Cardiff.
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host club was very much in
evidence as coffee and tea,
along with a selection of cakes
and biscuits, were offered to
all new arrivals. The track was
open, although the number

of active users was curtailed
by the pouring rain for most

of the morning. This cleared
away later allowing some
good running and atmospheric
steaming because of the damp
conditions. Before the AGM
got underway a wonderful
buffet lunch was provided

by the hosts which was very
popular and well received by all
the attendees. With the inner
man fully satisfied the meeting
was able to continue.

There was a good
attendance of representatives
from various clubs so that
the required quorum for
the meeting was fully met.
Chairman Bob Polley opened
the proceedings with his report
of the past year's activities and
he again asked the meeting to
be fully aware of the work the
committee do during the year
to ensure that all members of
the Federation are aware of
changes to different aspects
of model engineering. He also
asked the meeting to consider
putting forward some new
committee members as those
presently in post are trying to
spread the work over a larger
number to ease the time they
spend on Federation activities.
Further reports came from
the treasurer, who reported
a healthy bank balance
and the safety officer, who
praised the overall excellent
safety record of member
societies. Tony Wood from
the insurance brokers Walker
Midgley provided a number
of interesting statistics to
emphasise the need for careful
health and safety records to
continue to be kept by clubs.
He cited a number of minor
incidents during the year
which had been successfully
defended by the clubs involved
because they had kept good
records, made on the day, of
the incidents.

The meeting continued with
the election of officers and
committee members with
as | said above a plea from
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the Chairman for more club
involvement and support for
activities, such as attending
the major model engineering
exhibitions and being prepared
to perhaps help with the
Federation display by looking
after the stand while others
have a break etc. It was also
reported that there will be

a change to the boiler test
paperwork which will be sent
out to all clubs in the near
future and an additional plea
was made to ensure that it is
all fully completed. The boiler
inspector said that after all this
time he still receives boiler test
result paperwork which is not
fully completed. This means
the test is not valid should a
problem arise. For example,
simple things like the tester's
name are missed off.

When all the official aspects
of the meeting had been
completed Mike Chrisp, in
his role as awards officer,
took to the stage to report
on the Young Engineers
competition. He said he was
delighted at the quality of
the work and presentations
submitted by the entrants and
that he hoped there would
be continued support for this
competition by all clubs, as
the involvement of younger
members was essential for the
continued existence of model
engineering.

Mike then proceeded to
list the contestants and to
present the awards. The Young
Engineer for 2018 was named
as Noah Eggar, a fourteen year
old member of the Hereford
SME. Noah received the
Southern Federation Trophy
and Polly Model Engineering

= gt

Noah receives his trophy from Bob Polley.

EVENTS

|

The prize winners with Mike Williams, chairman of Cardiff, and Mike Chrisp.

prize to the acclaim of the
assembled members and
guests. Four other young men
from the Hereford Society
were also recognised by

the Federation and they too
received their certificates
from Mike. Allin all, it was a
very important day in their
young lives and it is to be
hoped that they will continue
to progress their activities in
model engineering. | know
they will be given full support
by all members at Hereford.

The prize winners with their families and mentors.

I hope all other clubs will try
to follow this example as
young people like these will
make a difference to your
club activities and it is not as
difficult as you might think.

The meeting concluded by
the Chairman again thanking
the host club, Cardiff, for
their excellent hospitality and
facilities by saying that it was
very much appreciated by
everyone attending.

Noah proudly displays his trophy with
examples of his work in the background.
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An Engineer’s Day Out

Roger
Backhouse
spends a
day at the
Denny ship
model experiment tank,
Dumbarton.

enny's experimental ship
D model tank is one of the

finest relics of Victorian
engineering, now preserved
by the Scottish Maritime
Museum. It was a pioneer of
using models in engineering
science.

William Denny began
building wooden ships and
then composite (wood and
iron) vessels. An example
of an early ship’s engine
installed by Denny stands
outside (photo 1). As William
Denny and Brothers Ltd. they
completed the Cutty Sark
in 1869 when the previous
builders closed.

The firm was forward
looking. They introduced steel
rather than wrought iron early
and were among the first to
adopt hydraulic riveting. They
were socially progressive too,
employing women early on in
the drawing office.

With a restricted site at
the foot of Dumbarton Castle
Rock, Denny's specialised in
smaller vessels such as cross
channel ferries (photo 2). Large
export orders included vessels
of the Irrawaddy Flotilla Co.,
once claimed as the world's
largest fleet.

Denny’s sought a
competitive advantage over
other Clyde builders by testing
hull forms before construction.

Turbine steamer Isle of Jersey built by Denny for the Southern
Railway in 1930. Typical of much of Denny’s output.
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Believed to be the world's third oldest marine engine. Built by Robert

Napier in 1824, his first marine steam engine, fitted in the paddle
steamer Leven. Single cylinder side lever type of 30 horsepower.

This wasn't the first ship
tank though. Alexander Hall
of Aberdeen and the Duke of
Portland at Troon built small
scale tanks to test specific
models. With Admiralty
support the renowned William
Froude built a tank built in
1872. An experimentalist,
Froude developed a formula
predicting the resistance of
a vessel and could scale this
from a model.

William Denny knew of
Froude’s work and persuaded
his business partners to build
an experimental ship tank to
test hull forms. He defined

) i
View along tank with walkways built

over the tank on each side. Tow
carriage and electric motor.

the function as ‘to determine
with commercially acceptable
accuracy the power required
to achieve the contract speed
and to reduce that power for
any installation to a minimum’.

Denny's closure in 1963
ended years of shipbuilding
innovation. After use by
Vickers, who added a wind
tunnel, the tank was saved
through the National Maritime
Museum and the Scottish
Maritime Museum. Strathclyde
University used the tank for a
while for experiments but this
use has now ceased.

The tank and carriage
The first tests in the tank
(photo 3) ran in 1883. It was
73m long, 6.7m wide and
2.75m deep, lengthened
after a fire in 1924 to 94.5m
(307 feet). It had a uniform
rectangular cross section with
shallow docks at each end.

A narrow gauge railway
(40 inches or 1016mm)
suspended from the roof is
reputedly cambered to match
the earth’s curvature so it was
clearly intended for accurate
measurements.

There have been seven
different carriages. At first the
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towing carriage was hauled by
an endless rope hauled by two
single cylinder Tangye steam
engines. In 1908 this was
replaced by electricity using a
battery driven electric motor
propelling the wheels. Later,
mains electricity was used.

To test performance in
different conditions the
tank had a wave maker. The
first was a board worked by
a team of men to the beat
of a drum! Later, vertical
plungers made the waves. A
weight catapult was installed
to test the effects of rapid
acceleration.

The first test for each model
was to run it over a range
of speeds to determine the
resistance. Froude worked
out that the total resistance,
Rt, depended on skin friction,
Rf (which depended on the
wetted surface area and could
be calculated ), plus the wave
making friction (also known
as residual friction, Rr) so that
Rt= Rf+Rr. He also worked
out by experiment that for a
full-size ship and a model of
similar shapes corresponding
speeds are in proportion
to the square roots of their
lengths. (So for a ship 150m
long travelling at 15.5 knots
a model of length 6m should
travel at 15.5v 6/150 =
3.1knots.)

The second test involved
running the model again with
appendages (such as bilge
keels and rudders). Finally,
propellers would be fitted and
self propulsion tests carried
out. Tests in waves were
carried out with the model
held firm. Later, larger radio-
controlled models were tested
in the Gare Loch.

Instruments on the carriage
measure power, speed, sinkage
and trim of the model (photo
4). Model test tanks have a
standard model hull run at
intervals to ensure instruments
are consistent. That for the
Denny tank is brass and
double ended (photo 5).

A Froude type screw
dynamometer and its carriage
was used to measure the
torque and thrust of propellers,
whether in open water or
behind a hull. Latterly, a

www.model-engineer.co.uk

(not normally accessible).

carriage mounted computer
could be programmed to drive
models at the required speeds,
recording all data.

Tank testing changed hull
design, notably the developing
bulbous bow now almost
universal (photo 6).

Paddle wheels

and propellers

Denny's experimented with
better designs for propellers.
Craftsman made models,
casting on site in Magnolia or
Fry's metal. Models were then
cleaned and tested (photo 7).

Instrumentation panel with hull model below

.

Bulbous bows developed through tank testing. Models show some types tested.

OUT AND ABOUT |

Each tank has its own standard hull - this
for the Denny tank is double ended.

Denny'’s tested hundreds of bropeller designs.
Each took a skilled technician a week to make.
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Dennys developed
considerable expertise in
paddle wheels design and
testing. Paddlers were
manoeuvrable, an important
factor when ships had to dock
quickly, as on Clyde services.
There are examples of some of
the paddle wheels tested.

Model cutting machine
and preparation room
William Froude designed a
machine to cut hull forms
(photo 8). It was made by
woodworking machinery
makers John McDowell of
Johnstone but worked well
with wax. Two revolving
cutters can be controlled to
follow exactly the contours on
the plan (photo 9).

Wooden models were
tested initially but then
refined paraffin wax was
used. Models were made in a
clay bed to the approximate
outside shape with a clay
covered lath former as core.
Wax heated by steam coils
was poured into the gap
between the mould and core
to produce an approximate
shape. Once cooled, this
went into the cutter for
shaping. The hull form was
then passed to the finishing
room for smoothing off (photo
10), checking, polishing and
weighing. In the tank it was
ballasted to give the required
trim and waterline.

Drawing office

In a fascinating glimpse

of how ships were once
designed there's a selection
of instruments in the drawing
office. A sophisticated

Fuller calculator and other
equipment helped designers
draw plans and determine
moments of area (photo 11)
or areas enclosed (photo 12).
The oddest is a machine

for drawing graph paper
(photo 13).

Further testing

Once launched and fitted out,
ships were tested in the Clyde
using carrier pigeons to send
data back to the yard! There is
a pallograph, used to measure
vibrations, housed in the
drawing office (photo 14). The

564

B S =

Machine to cut hull forms, designed for wood cutting it
then cut wax models. Revolving cutters hang below.

Tracer followed contour lines on plans so
cutters would shape the model hull

Queen Elizabeth 2, launched
by John Brown'’s yard, initially
suffered badly from vibrations.

Denny innovations

Tank superintendent Edward
Mumford, working with a
Spaniard called Vergara,
developed an experimental
helicopter. He tested propellers
underwater and then tried the
design in a flying machine

in 1905. At first engines

had insufficient power but
development continued with
afinal test in 1914 (photo
15). A final 40hp version with

pr—

Planimeter used to determine areas
enclosed by any shape.

Integrator used to determine moments of area about a particular axis on a ship lines plan
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Pallograph measured vibrations. This came from
John Brown's test tank when that closed in 1970.

Other places of engineering interest:

Model of pioneering helicopter designed by tank superintendent
Edward Mumford and Vergara and successfully trialled in 1914
First patent in 1905, later versions tested in 1909 to 1914.

floats was said to have been
successfully tested on the
river. Sadly, the First World War
prevented further work.

Denny’s developed the
anti-roll fin stabiliser in
collaboration with Brown
Brothers and saw ideas
adapted for warships by
the Admiralty and in many
passenger ships.

In the early 1960's the
firm developed the Denny
hovercraft. Although the D2
made the 800 mile journey to
London the fixed skirts picked
up Thames debris, damaging
them and the propellers. It
was briefly in commercial
service between Barrow and
Fleetwood carrying up to 70
passengers at 25 knots.

Other ship tanks

Ship tanks around the world
followed Denny. The world’s
second was built at Nagasaki,
Japan, in 1907. Custom

has it that each new tank is
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‘christened’ with a demijohn of
water from the Denny ‘mother
tank’.

Getting there and
contact details
Denny's tank was a world
pioneer and makes a
fascinating visit, especially
in conjunction with the other
attractions of Glasgow, the
Clyde and Loch Lomond areas.
Address: Castle St,
Dumbarton G82 1QS
(about 10 minutes from
Dumbarton Central Station)
Website: www.scottish
maritimemuseum.org.
Phone 01389 763444
Open daily 10am to 4pm.
Small shop and café with a
limited menu but remarkable
value for money prices.
Thanks to Anne Hoben (Visitor
Services Manager) and
Laura McFettridge (Gallery
Attendant) for their help and
enabling access to areas not
normally open. ME

Scottish Maritime Museum
Irvine, Ayrshire.

Includes the world’s first
passenger steam turbine in

a Linthouse shipyard shed
plus Puffer, Spartan and other
vessels (see Model Engineer
No 4221, 2004)
www.scottishmaritime
museum.org

Paddle steamer Waverley
The last sea-going steam
paddle steamer, built in 1948
for the LNER. Sails on the
Clyde May to August with
some calls at Helensburgh
(with memorial to steamship
pioneer Henry Bell). In
autumn tours the English
and Welsh coast (see Model
Engineer No 4146, 2001).
www.waverley
excursions.co.uk.

SS Sir Walter Scott

Original 1899 ship with triple
expansion steam engines
sails on Loch Katrine

(see Model Engineer No
4343,2009).
www.lochkatrine.com/wp-
content/uploads/2017/01/
Loch-Katrine-Download-
Leaflet.pdf

Loch Lomond Outlet Stores
- flamboyant former Argyll
Motor Company factory in
Alexandria. Car production
failed and factory used to
make torpedoes. Now

a shopping centre with
Scottish built cars displayed
on occasions.

Riverside Museum and the
Tall Ship

Riverside houses the Glasgow
Transport Museum and more.
Nearby barque Glenlee built
on the Clyde in 1896 has
been restored by volunteers.
www.glasgowlife.org.uk/
museums/riverside/pages/
default.aspx

Turbine Ship Queen Mary
Glasgow, 1933

Built by Dennys and used for
Clyde coast services.
www.tsqueenmary.org.uk

Maid of the Loch

Last major paddle steamer
built in Britain, currently
undergoing restoration. Also
working steam slipway. Loch
Lomond Steamship Company,
Pier Road, Balloch, G83 8QX
Tel 01389 711865.
www.maidoftheloch.org
Email mail@maidofthe
loch.org

National Museum of Scotland
(Edinburgh)

Many fine models including

a sectioned model of
Denny’s SS Nerbudda built in
1883. Much industrial and
engineering interest in this
well displayed collection.
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PART 13

Ferrabee Pillar Engine, 1862

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

Continued from p.461
M.E. 4582, 16 March 2018

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

Expansion drill through 3mm and open using the dividing head, after

chamber to pump out with a flat-bottomed hole  which the two parts can be

(Part 76) to tapping size for % inch x silver soldered together.

We need to do some more 40tpi then tap for a depth

machining in brass for the of 5mm. Part off, reverse Pump body

expansion chamber. | find in the chuck and turn down (Part 77)

that brass can have swarf the register to suit the pump The pump body is another

like millions of tiny needles to body. brass fabrication, using 18mm

catch the unwary fingers so, Cross drill and tap ' inch stock to start with. The stem

if you have some, preferably x 40 and then make up the can be turned down to 10mm

use bronze, where the swarfis  separate flange and stem, diameter followed by the bulge

more like little granules and far  threading the stem % inch for the gland, then drill through

less sharp. x 40 to screw into the cross at 3mm diameter and open out
Using 20mm diameter drilled hole. The two parts can and tap % inch x 40tpi. Part off

material turn down the stem, have the stud holes drilled leaving a flange at the top.
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STATIONARY STEAM ENGINE
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Reverse in the chuck and
drill and ream 7mm, opening
out to 10mm at the top for the
gland. Cross drill and tap %
inch x 40tpi for the side tube.
Another little job is to make
a couple of recesses in the
bottom 3mm hole to stop the
ball from sealing on the up
stroke of the pump. | used a
long series 3mm end mill with
the body held in the machine
vice of the mill to just putin a
couple of recesses.

The side tube is just a
straight length of brass rod,
threaded each end % inch x
40 and drilled through 4mm
diameter.

The bottom support for the
valve chamber is an inverted
top hat section, drilled with an
8mm blind hole and a T0mm
diameter register 1.5mm deep.
It is also cross drilled %2 inch x
40 for the side tube.

To bolt the pump to the
column tank pad a rectangular
flange is needed. Machine up
a block of brass 20 x TTmm
and set up in the four-jaw
independent chuck turning
down to 8mm diameter for
13mm. Thread the end % inch
x 40tpi, part off and reverse to
face off the rectangular flange.
Spot the centre at the same
setting to give a start for the
angled hole to be drilled later.

Drill the stud holes in the
flange using co-ordinates and
with the dividing head drill
the stud holes in the circular
flanges. Screw the parts
together and silver solder,
passing a reamer down to
clean up the bottom of the
pump ram cylinder.

Pump ram

(Part 78)

For the pump ram a length of
stainless steel can be used or
nickel silver, the latter being
easier to machine. Cross drill
and ream for the pin hole

and use an end mill to form
the tongue. Round the end

by filing. Change to the lathe,
machining in the groove for the
packing and then part off.

Pump gland
(Part 79)

Using 18mm brass turn down
a spigot a close fit in the bore
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of the pump body, drill through
and ream 7mm then part off.
Reverse to face off and then
with the dividing head put in
the stud holes.

Pump blanking plu

(Partp 80) 9P

The bottom of the pump has
a threaded hexagon plug, the
top of which has a 3mm blind
hole forming the seal for the
ball valve. Screw this tightly
into the bottom of the pump
body and clamp in a drill vice
for drilling the angled hole,
from the pre-drilled centre in
the rectangular flange into the
hole in the plug.

Unscrew and seat the ball - a
light squeeze in the bench vice
will do. Assemble after painting
with a stainless steel ball.

Condenser valve cover
(Part 81)

There is a valve on the side of
the column tank that would
have let condensing water
into the tank; in our situation
it can do the opposite and let
exhaust out of the tank, unless
you have made provision in
the bottom of the tank and
the wooden base to let the
exhaust out.

The valve cover is made
from stainless steel 16mm
diameter; turn it down to fit
the valve body and part off.
Reverse in the chuck and,
after facing off, drill and
ream 2.5mm diameter, then
counterbore at 6mm diameter
with a flat bottomed hole.

Set up the dividing head to
drill the stud holes and the two
holes for the gland, which are
tapped 10BA.

Condenser valve body
(Part 82)
For the condenser valve body
start with a length of T6mm
brass rod and turn down the
body to 10mm diameter. Part
off, forming the flange, face
off the flange and drill down
a flat bottomed blind hole
6mm diameter, counterbored
to 8mm diameter. Cross drill
right through and tap % inch x
40tpi. Cross drill also on just
one side the 1.5mm hole for
the guide pin.

Turn up the two flanges and

stems, threading the ends and
put in the registers. Follow this
with the stud holes using the
dividing head to index them.
Screw the parts together,
checking that the stud holes
are orientated correctly and
silver solder together. Clamp
in the machine vice on the mill
by the ends of the flanges and
centre the hole to be able to
clean out the bottom of the
hole with a three-flute end mill.

Stop valve 0 ring

(Part 83)

For the gland seal | used an
‘0"-ring of 2.5mm section in
Nitrile.

Condenser valve spindle
(Part 84)

The spindle for the condenser
valve is made from 8mm
stainless steel. Turn down the
end and thread 10BA, then turn
down to 2.5mm section, leave
full diameter material for the
flange and, with a short parting
type tool, turn down a further
section to 2.5mm diameter
behind the flange. Part off,
reverse in the chuck and
thread 7BA, ideally left hand
(see below).

Condenser valve plug
(Part 85)

As you can see from the
general arrangement drawing
of the valve the spindle is
trapped in place by the valve
cover but free to revolve. The
plug therefore rises and falls
when the spindle is turned.
Ideally the thread would be
left hand then turning the
handle anti clockwise would
open the valve.

The plug is a straight length
of 6mm diameter material
threaded 7BA left-hand and a
small groove is machined in its
side, then it is parted off. When
assembled, the pin through the
body of the valve locates in
this groove and stops the plug
from revolving while it is going
up and down.

Condenser valve gland
(Part 86)

The condenser valve gland has
a roughly elliptical flange with
a reamed hole for the spindle
and is made a close fit in the

valve cover counterbore. Two
10BA studs and nuts hold it
in position on an ‘O"-ring for
sealing.

Studs to bearing pedestals
(Part 87)

The bearing pedestals need
bolting to the top of the
column but one cannot get

in from underneath so the
studs are made with a small
flange that acts as a bolt head,
the tops of the holes in the
pedestals being counterbored
for these flanges. Above the
flange the stud is, as normal,
threaded at the top for the
bearing caps.

Nameplate

(Part 88)

All engines should have a
nameplate. As | write this
piece a friend has sent me
some photographs of a really
beautiful six column beam
engine he has acquired, quite
large, mostly in polished brass,
with ebony base, superbly
made, probably late 19" century
but without any information

- does it represent a model of
an actual full-size engine, who
made it and when?

So, do put your name and
details of the engine on a brass
nameplate. In addition, do the
same in paper and glue it to the
underside of the engine base
and the wooden base, as they
do on the backs of paintings.
You owe it to yourself that
whoever owns your engine in
the future (and who knows who
that might be) will at least know
what the engine represents and
who built it.

Use engraving brass, not
the usual brass plate model
engineers use - your engraver
will not be pleased with
half hard brass - and get it
engraved. Let it in flush in the
wooden base, which looks
better than screwing it on the
face. It can be glued in with
one of the modern adhesives.

®To be continued.

Next time we will make a
base for the engine and carry
out the final painting and
assembly.
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Ramon
Wilson
rebuilds the
launch’s
Stuart
Turner Double Ten
steam engine.

Continued from p.435

M.E. 4582, 16 March 2018
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Wide-A-Wake is a 2 inch scale model of a clinker built steam launch that plied the waters of
Lough Erne in Ireland at the turn of the 19th Century. The model, designed by H. Croker and
built in similar fashion to the full size, is powered by a Stuart Turner Double Ten engine and
was first featured in the February 1972 issue of Model Boats magazine.

he pins for the reversing
I linkage were turned from

steel and cross-drilled
for split pin retainers. A simple
cross drill jig was made from
an offcut of steel to give the
correct spacing between
the head and hole position,
allowing for the washers
(photo 147).

Another simple aid was
made from a scrap of mild
steel bar to ensure the
correct spacing and angular
positioning of the inlet and

exhaust flanges. The piping
was silver soldered to the
flanges in situ on the fixture,
the finished parts not requiring
any tweaking to fit the engine
(photo 148).

Lagging was cut from a 6 x
Tmm walnut strip bought from
a local shop and a beading
run down one edge similar to
the boiler. This was stuck to a
piece of 0.8mm ply cut to suit
the cylinder recess. Rather
than drill and tap the cast iron
cylinder directly for the 14BA

holding screws this was drilled
to take small brass bushes.
These had been tapped on the
lathe - much safer and easier
on such a small tap - and were
carefully Loctited in position
(photo 149).

The pipe-work could now
be fitted and finally a test
on air was carried out. The
eccentrics required some
slight movement that tested
the idea of accessing the grub
screw through the top strap oil
hole. Once aligned, the hex key

The simple drill jig for cross drilling the linkage pins.

The jig for soldering the flanges in place. Holes to
each side of the flanges are for the inlet. The other
three holes are from a previous use.

Model Engineer 13 April 2018
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was inserted, the screw eased 149
and the crankshaft rotated

by the flywheel a touch. This
worked well and proved the
principle. As said before it

meant that the eccentrics

could be kept much thinner,

the straps held closely by the ‘1 J
side walls and no boss to take ; A T% i ﬁ
the grub screw was required . = S L@
(photos 150 and 151). e

The Inlet pipe work was ' ——
lagged using cotton parcel
string wrapped tightly around The lagging and method of fixing - much safer
then, once satisfied with the than tapping the casting directly.
appearance, it was liberally
coated with thin super glue 151
to fix and harden it. An oil
separator tank was produced
from a short length of brass
pipe and mounted alongside
the engine and the original
ST displacement lubricator,
bought at the outset in 1972,
looked as if it finally might get
pressed into action. It would
turn out on first steaming that : .
it was in just the right position =
and worked just as intended £ g :
(photo 152). Ready to test - inlet side. The temporary copper wire to The oil separator tank worked well in use despite being

A small water pump was hold linkage pins was later replaced with split pins. horizontal as opposed to the usual vertical set up.
fabricated to the usual design
and a ‘casting’ milled from
aluminium to support the drive
shaft. The helical gears were
purchased from HPC and were
modified to suit (photo 153).

With a combination of
home-made and shop bought
valves the whole plant was
finally installed and plumbed
in. Following a comment on
the forum about string lagging
being covered over with Poly
Filla to smooth it out, white . 9 :
Miliput, an epoxy resin clay The small fabricated water pump and drive set up. The epoxy covering on the lagging stood up well to the first
filled modelling putty, was steaming although exhibiting minor cracking in places.
applied over all the inlet piping
and sanded smooth once
cured (photo 154).

With the exhaust piping
lagged and everything in
place (photo 155) two servos
were installed, one to move
the throttle valve and the
other the reversing gear. The
necessary but rather out
of keeping wiring was run
through as unobtrusively as
possible to the receiver in
the aft cubby hole where the
rudder servo is situated.

An anchor fabricated from _ -
nickel silver and a boat hook ; : NS ! - : ._
from brass (photo 156) plus The finished installation. The exhaust lagging would later have ~ The boat hook and anchor proved a nice
some dummy rudder steering a second layer of string applied - mainly for scale effect. distraction from the general build.

>,
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Under the watchful eyes of ‘Brian and Brian’. Note the overflow from the gauge glass

Y

valve leak to the bucket. Solved on the water by leading it into the water tank.

chains from the steering wheel
added the small finishing
touches and finally, courtesy of
my good friend Peter Barnard,
who had taken such a keen
interest in the build right from
the outset, a lovely piece of
steamed pear wood with which
to make a decent display stand.
Quite suddenly it seemed,
after some forty four years
of thinking about it and three
years of some of the most
enjoyable modelling time spent,
it was at last ready for the
water (photos 157 and 158).
Peter, aka ‘Barney’, arrived
before the big day for a look.
“l guess you have checked it
sits on the water line” — “Err,
no, | haven't!! - Haven't even
thought about it!""". You could
say a slight ‘sinking feeling’
crept in. But, as it turned out,
with full tanks and the boiler
at the right mark, it was just a

574

little down and, checking the
1972 article, just about the
same as the original.

The day chosen was one of
the Norwich Model Boat Club’s
Yachting Section ‘Open Days'.
Although it was rather a damp
and dismal day there was,
nevertheless, a good turn-out
of members for the occasion -
though I rather suspect it was
the promise of some ‘fizz' and
cucumber sandwiches that
did it.

Steam was soon raised that
exposed two slight leaks, one
on the whistle connection that
had not had any pipe sealant
applied, the other on the gauge
glass quarter turn valve that
was put down to differential
expansion between body and
valve. Neither was enough
to prevent a head of steam
however and the boat was soon
ready for the water (photo 159).

A happy moment making for a good laugh.

Put up early on in the build
by Barney to ‘get in the spirit
of it" my club colleagues were
somewhat surprised by the
attire but nowhere near so
surprised as myself when my
wife appeared the night before
in what she had quietly been
preparing behind the scenes
(photo 160). It brought a
good smile to everyone's face
and added to the occasion.

No launching would be right
without some bunting on the
vessel and this was made by a
member’s wife who volunteered
for the job — thanks Eve — and
those fenders, that proved not
only in keeping but practical
too with the boat alongside the
pond wall, were made for it by
Gill Collison, wife of another
good friend.

With a few words from
‘launch mistress’ Eve and a few
cheers and waves it was wet

at last and steamed without a
hitch (photo 161). Perhaps a
little low with full tanks, it was
however very stable with a
good turn of speed, the throttle
and reversing working very
smoothly and much better
than had been anticipated
(photo 162). After being sailed
by different members for
some time the boat rested
while we all retired to ‘wet its
head’ with champagne (you
are assured that none was
wasted by pouring it on the
boat!) accompanied by some
tasty food prepared by the ever
supportive wives - indeed a
great occasion made special by
all of those there (photo 163).
And that was it, three
years of input, off and on
and a whole lot of thinking
about it at an end. Despite
some intense effort over the
building no project like this
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Underway at last and a big grin can't be helped!

can be the result of just one all of you, whatever your input
person. So many friends and throughout this time, for it was
colleagues have taken an much appreciated. Most of all,
interest in this throughout however, great thanks must go
its build and helped in some to my wife Sue, who tolerates
way. That, and the fantastic my modelling adventures
encouragement received wherever they take me and, as
from the management and always, was as supportive as

instructors at the Oulton Broad  ever from start to finish.
Boat Building College, deserve

a worthy acknowledgement.

| can only say ‘thank you’ to
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Chris Gunn
makes a
towing eye for
his six inch
scale engine.

Continued from p.442
M.E. 4582, 16 March 2018

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

Drawings, castings and
machining services are
available from A. N.
Engineering: Email:
a.nutting@hotmail.co.uk
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Garrett 4CD Tract

in 6 inch scale

y now | had accumulated
B a number of pictures
of full-size engines and
noticed that some were fitted
with a towing eye which was
fitted through the bolt hole on
the front of the perch bracket.
Photograph 377 shows a rather
dusty towing eye fitted to a
4CD at the Great Dorset Steam
Fair. | have some other poorer
quality pictures which show a
very similar but chunkier eye.
There is nothing shown on the
drawings so | managed to scale
something up from the pictures
I had and produce a sketch. The
sketch is shown in fig 33.
| decided to make the eye
in five pieces and weld the
lot together with generous
fillets in all the corners which
I could fettle up to look like
a casting. | thought | would
hold the end pieces to the
centre piece with countersunk
screws that would add some
strength and be hidden by the
welds. | made the sides of the
eye from some oddments of
¥ inch thick bar. The centre
piece is made from a scrap of
% inch or 15mm bar.
The pieces were marked
out and the pin holes drilled
before the pieces were cut to
length. Then a short pin was
used to line the pairs up while
the ends were machined flat

The towing eye on the full-size engine.

in the Bridgeport. While the
small ends were in the vice
the tapped holes were drilled
and tapped. The centre piece
was drilled and countersunk
to match and the small clevis
assembled. I milled a slot
across each side of this clevis,
and this was used to locate
the remaining two pieces of
the large end. These were
held in place by two more
countersunk screws and then
the whole thing was welded
together with plenty of amps
and the biggest rods | had,
building up the big fillets |
referred to earlier.

It was a bit messy when |
had finished but I felt there was

PART 42

or

enough deep weld to hold it all
together. | could well be using
this eye to pull the engine up
the ramps into my van in due
course. The towing eye was
cleaned up and two pins made
to go with it. Photograph 378
shows the eye partially cleaned
up and the two pins. Eventually
the eye was polished up to give
a better finish and painted black
and the removable pin drilled for
a ‘P’ clip to stop it jumping out.

Photograph 379 shows a
rather rusty eye in situ on the
finished engine.

Another couple of items
that can be finalised now that
the engine has been partially
assembled in real life, which

Model Engineer 13 April 2018



is running in front of the
construction series, are the
brake levers. The drawing
showing the brake assembly
has already been published
in a previous episode that
covered the manufacture of
the brake parts apart from
the levers carrying the brake
shoes. | had reached a point
in the assembly process
where the engine was on its
wheels and | could check the
brake assembly and make the
levers. | studied the drawings
and it seemed to me that the
levers were a straightforward
fabrication job.

The right-hand lever looking
from the back is shown with
a flat web joining the two
bosses and the left-hand lever
is shown with a joggle in the
web. The reason for this is
that the right-hand lever has
the brake operating lever on
the inside of it which takes
up some width on the brake
shaft and the left-hand lever
butts up against the brake
shaft casting. As | had made
the brake shaft plenty long
enough ‘just in case’ | decided
to make both levers the same
and make a spacer to step
out the left-hand lever to the
right place - much easier than
trying to bend the web. | know
that it is not exactly as the real
thing but | am sure no one will
notice. It would not be a big
job to make patterns for these
levers and cast them complete
with the joggle for authenticity.

To make my levers | adopted
the same procedure as | have
described elsewhere, which
was to make two small and
two large bosses out of non-
leaded steel (EN3B was what

The towing eye attached to the engine.
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| had) and make the webs
from flat bar with a radius
machined in each end to locate
the respective bosses. The
little end bosses | made 1 inch
diameter by %2 inch bore (I will
come back to the bore of the
small end shortly) as | had
both the material and a 1 inch
diameter end mill to cut out the
radius in the web. The other
end | made 13 inches diameter
as again | had a shell end mill
of that diameter to plunge
through the embryo web. | used
134 x %2 inch bar and cut the
radii first, holding the bar flat in
my big vice on the Bridgeport,
and then trimmed the sides of
the web to create the taper.

| drilled and tapped a couple
of %2 inch Whitworth holes in
another chunk of bar at the

3% inch centres according
to the drawing. | made a
plug for the big end drilled
% inch and with the outside
diameter to match the big
end boss bore. | then set the
lever up with some packing
holding the web in the right
position, between the two
bosses, and welded one side
and let it cool before turning
the job over and repeating the
process. | managed to avoid
any significant distortion in
the result.

Coming back to the bore
of the little end, the drawing
shows a square shaft at that
point and | assumed this was
to keep the brake shoe aligned
when the brake is applied and
then released but it did not
take long to realise out that

this would not work in practice.

| elected to put a round pin in
to start, until | could try and
determine what was intended.
Once the levers were fettled
up, | drilled and tapped a hole
for a grub screw in each boss,
which | would use to align the
brake shoes. This should be
positioned on the centreline

in each end of the lever so it
will not conflict with the taper
pin which would be fitted on
final assembly, as these holes
would be drilled at right angles
to the centre line of the levers.

| duly assembled the brake
gear and | had to adjust the
spacer and shaft slightly to get
everything in the right place,
which is why | always make
this type of part overlong, as
it does not take a moment to
skim down a shaft or spacer
but a lot longer to remake the
part or add a bit on. | had the
brake shoe fitted to a headed
pin which was secured in the
little end boss by a grub screw.
This allowed the shoe to float
but of course it also floated
about when the brake was on
and off and could dig in when
the brake was supposed to be
off. I had seen this happen on
a 3inch scale engine at one
of my local rallies; it was new
to the owner who was very
disappointed on his first run to
finish up with the brake gear in
knots.

In the meantime life went
on, and at one local rally a
friend brought along his new
Burrell miniature with all the
brake gear in position and |
noted that he had used a pair
of leaf springs bearing on the
brake shoe to keep the shoe
off the wheel when the brakes
were off, yet allow the shoe
to pivot and seat itself on the
brake ring when the brake
was applied, with the spring
compressing in the process.
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Splitting a spring block.

| felt this was the way to
go in the absence of any
other information, so | took a
few pictures and when | got
back in the workshop | had a
look to see what | could do.
On the Burrell there was a
casting supplied for the job
but | elected to make a block
to carry a leaf spring and |
also needed to make a longer
headed pivot pin to carry this
block plus the brake shoe.
The new pin would be held in
the brake lever and the brake
shoe could then pivot on the
pin, being retained by the
head of the pin. The block to

Finished spring assemblies.

hold the spring would be held
on the end of the same pin
and retained by splitting the
block and providing a pinching
screw. | also needed a couple
of leaf springs.

After | had a measure up, |
realised that | could perhaps be
able to use the leaf springs we
used when | was working on
the pallet nailing machines we
produced before | retired. The
older machines were equipped
with chucks to receive the
loose nails which were held
in the chuck by a pair of jaws
which were held by four blade
springs about 5% inches long,

which seemed to be just right
for the 4CD. | set off on the
scrounge and found that the
chucks | was familiar with were
just about obsolete but there
were some springs still in stock,
so | was able to come away
with two and a spare.

With springs to hand | could
sketch up the block and the
new pin, all as shown in fig 34.

The headed pin is a simple
turning job and the split block
was made from an oddment
of rectangular section bar.

The hole for the pin and the
clamping screw holes were
drilled first, followed by the

Brake shoe assembly.

holes for the spring, one
tapped and one just %s inch
deep for the dimple in the
spring to seat in. Once the
holes were completed the
block was split with a s inch
thick side and face cutter as
shown in photo 380.
Photograph 381 shows
the pair of spring blocks with
springs attached and photo 382
shows the completed brake
shoe assembled on the engine.

Next time | will continue
with some more of the
smaller details required.

11/2

Drill on assembly to
suit spring angle
M5 or 3/16

1 pair off

Spring Block

Brake Pin And Spring Holder

31/4

AN

Clearance
1 /47 -
Y
A }7
Slit to S Pin
bore S 20ff

51/2

@1/2—»|

| |
J LReam ?1/2
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PART 11

re

Lathes and mo
for Beginners

> N
Graham | ow il

Sadler
—1—¢ Knurl or add 30 describes Y
shallow grooves how to make o
— See text a tailstock die holder and
Pocket Sizes a boring bar.

12 Dia. 2555 to 256 x 6.35 deep
Dia. 20.7 to 2085 x |0 deep

Continued from p.519
z 1 Clamp screws central to depth

M.E. 4583, 30 March 2018

) 3 holes at 45 degrees Tap M6 or M8 . .

1/ 5BA or M3 or M4 \ The tailstock die holder
Screws, I made my first die holder
Silver steel | as one of our projects while
Thread to match holders _ teacher training. It's double

) ) ended, mounted on a Morse
ngrll|S:t«}(/)|C@k” (;l?,,hd?leier body ¢ taper shank. A plain bar in the
Mild Steel 35 — T — 25 tailstock chuck will perform

! ee | — well enough though and is a
Ream Dia. 127 | lot easier to make! The double
/ end is a bit of a pest as it
5 tends to carry swarf over when
45 switching ends. In addition, a

big capacity chuck is needed
to hold it so the form shown in

Add three dimples
3 holes at 45 degrees P fig 7 is better and that's what

Tap to suit Jig from I" holder

to hold in bl we'll make.
© holdin pidce Photograph 37 shows
| - 5/16" Die adaptor ' some of my set of die holders,
Mild Steel all different but essentially
J the same! For the handles,
o — 13 on the right is a redundant
ﬁ machine handle from my CNC
0 45 334 —| —
N
~—
— 93 =~

Tailstock die holder.
Four tailstock die holders; the three
in the front are used most.
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Reducing the body diameter.

conversion, the left pair have

a handle which happened to
have a bore which is a close fit
on the M8 stud, held in place
by jamming with insulation
tape - it does not have to be
complicated... The top posh
one was made as an exercise
during my teacher training. | am
advising all hardened screws
as the ones in here caused
problems getting damaged and
jammed in place and they have
since been replaced.

Cut off a length of 35mm
diameter mild steel, 45mm
long and face one end. Reverse
in the chuck and, using your
round nose tool, machine it
down to about 25mm diameter
for a length of 30mm (photo
38). Wrap a bit of card round
this to protect the new surface,
reverse in the chuck and
reface. Centre drill and drill
to 11.5mm (11.7mm is the
correct diameter) for a 12mm
hole then drop the speed to
% of the drill speed and ream
the hole if machine reaming
(photos 39 and 40).

If using the pump centre
with a hand reamer turn the
chuck by hand as it would be
highly dangerous to do this
under power. The reamer could
be pulled into the hole and off
the pump centre and your hand
is in the midst of all this... not
good. Use plenty of lubricant
and withdraw frequently to
clear swarf. The 11.5mm hole
is really too small so you will
need to feed very slowly with
frequent withdrawals as we
are reaming away more than
we should.

580

e .
Drilling the hole.

L4
Reaming.

10.5

Making a boring tool:

I The basic bar with the end angled across the top for front clearance.

Il Front (chuck side) relief and bottom relief (3—4mm).

Il Top relief to form tool platform and front clearance at 6 degrees.

IV Rounding the bottom for clearance in the drilled hole.

V  Primary clearance at the tip of the tool is 6-10 degrees, secondary
clearance is at about 60 degrees. The hole shown is 10.5mm diameter -
use a 10mm washer to check.

VI Here the effect of a primary clearance being too small is clear.
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Making a boring bar

To produce the pocket for
the die we will need a boring
bar. Boring is an interesting
process but the main difficulty
is in seeing what is going on
and removal of the swarf.
We turn from the inside
moving the tool towards us.
A selection of boring bars is
shown in photo 41.

Figure 8 shows how to
grind our tool using the same
method as for the tools we
made before. Photographs
42 and 43 show the reality
and it is not quite so neat! If
possible, use a long piece of
8mm HSS for this (I found
difficulties in holding it when
making the tool post ready for
publication) and make it so it
can cut to a depth of at least
27mm.

| used to make all my bars
and many used tiny round
cutters but they were a devil
to grind before | made the
holder we will cover in the
grinding section. These days,
| mainly use the inserted tip
type, and photo 44 shows one
of its more useful features
(perhaps not in all forms
of bar) - the tip is angled
downwards thus increasing
the clearance under the bar
and reducing the minimum
size of hole they will fit in. The
rake angles, | understand, are
preserved by the geometry of
the tip; all | know is that they
work (many inserted tipped
tools use negative rather than
positive rake).

The others | commonly use
for small stuff are the pre-
formed HSS commercial bars
based on round 6, 8 and 10mm
bar. Making your first bar is not
easy. | suggest you do a trial
first on a piece of wood using a
file as | did before grinding this
one. Grind almost to the two
working edges then finish with
a coarse then fine oilstone. The
primary clearance may need to
be steeper if the tool doesn’t
cut. Do mark top and chuck
side to avoid confusion.

To set at centre height, use
another tool to lightly scribe
the end of the work near the
centre so it won't show then
pack up to that height. In
theory, you will need a single

www.model-engineer.co.uk

14 ‘,.- g ge

N X
T i

Boring too]s, left -to right: inserted bit in my tool holder, brazed small square bit for
screw cutting, 10mm pocket cutting, 6mm through bar, silver steel 6mm shank, %
inch carbide tipped (not now used), two small preformed bars, the one we will make.

Underneath thinr;ing and rounding
(stage IV).

main piece of packing 9mm
(% inch) thick.

Touch the tool on the inside
of the hole and zero the dial.
Repeat for the front face and
zero the top slide dial - this of
course assumes it is correctly
set parallel to the lathe
axis. 20.63mm is the metric
diameter of the '%s inch die
(do this one first as if it goes
wrong it can be enlarged to the
1 inch size, 25.4mm). We will
need the hole to be a bit bigger
to enable the die to expand so
aim for 20.7 to 20.85mm.

As with turning on the
outside, we will ideally take a
cleaning cut and measure it but
firstly we need to rough out the
pocket so there’s something to
get the callipers into. We can
initially add a radial cut of 0.5
— 0.7mm (towards the chuck)
with the tool in the existing

Boring the die pocket.

hole, then feed inwards with the
top slide for say 6mm. Once a
few cuts have been done, use
the apron hand wheel (or lead
screw hand wheel if you have
one), not the top slide (just in
case it's not exactly parallel
to the lathe axis), and take a
skim cut along the inside of
the bored hole to true it up
for measurement. Measure
the size and add cuts to bring
the diameter to the required
dimension not forgetting that
the required cross slide dial
movement when boring is
negative or anticlockwise.
Incidentally, never rely on
a single try when measuring
with digital callipers, especially
when gauging a bore. Try it
two or three times to ensure
the size is correct. On external
measurements it's very easy to
angle the jaws resulting in an

WORKSHOP |

Our bar stages Il and Il (fig 8).

increased diagonal size across
the calliper jaws. Check the
die is an easy but not rattling
fit in the hole then face the
bottom of the pocket to get
the required 6.35mm depth.

In reality it won't matter if the
depth is up to 7mm but it's
good to aim for a precise depth
in order to gain skill — after

all, it's always possible to face
the end if you go too deep!
Finally, angle the boring tool

at 45 degrees and just remove
the arris (a sharp corner edge
when two surfaces meet) to
make a nice chamfer — but
keep this tiny!

That completes the main
body of the tailstock die
holder. Next time we will
make the adjustment screws
and discuss the process of
hardening them.

®To be continued.
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Repetitive Machining

Some thoughts on its application to injector components

DAG Brown ruminates
on repetition and reveals
ruses for raising the rate
of reproduction.

582

for our worthy editor to

bend my ear about various
subjects in our hobby. And so
it came to pass that we were
talking about productivity in
the home workshop. Much
frustration arises from the
failure to finish models in a
reasonable time and precious
hours are wasted in getting
the size right during machining
operations. There is often a
better way of organizing work.
A good example is where
one has to produce multiple
components of similar but not
identical form. Tackling these
as a group, performing similar
operations on all of them in
one session is a sensible way
of working efficiently.

Great savings in time can
result from careful application
of batch productionin a
simplified form, without the
need for bespoke equipment.
The example which | am
describing here illustrates the
point. It is a number of years
since | wrote my book on
miniature injectors (Miniature
Injectors Inside and Out, DAG
Brown, TEE Publishing) but it
is surprising how often | get
asked if | can spare the odd
example for a good cause and
being of an obliging nature |
normally weaken by donating
a small brass artefact either
from stock or after a batch of
production.

Faced with the task of
making a batch of injectors
recently, | determined to
examine the savings in time
which I could make by applying
simple batch machining
principles to the job. | was
surprised by the outcome
of my application. | do have
my set of drills correctly and
keenly sharpened to the profile
well known and associated
with my name. | also carefully
nurture my injector tools,

I do not have to wait long

Y 4

Set of injector tools by the author including those for experimental work.

which comprise taper reamers,
bell mouth reamers, cone
depthing mandrels and those
special tools for removing
cones from other people’s
injectors which find their way
into my workshop from time
to time. My collection (photo
1) is rather special to me and
is the product of years of
experimental work. Luckily
machining brass does not
cause any of these tools to get
blunt so | can select and use
any of them with confidence.
The first task is to prepare the
necessary lathe tools, which

in this case comprised a knife
tool, a narrow parting tool and
a round-nosed tool.

Perhaps the most fiddly
task in producing an injector
is machining the cones, so
| wanted to measure the
productivity which | could
achieve by applying batch
production techniques
but without setting up any
dedicated equipment not
normally found in the home
workshop. It is essential that
the tools be really sharp,
as | was working to close
tolerances (+/- 0.0001 inch
on diameter).

I had made some injector
bodies, all of which were

reamed by the same “4z2inch
diameter reamer. This meant
that their bores were all
finished very closely to the
same diameter. The challenge
was to machine the cones

to the correct interference

fit, which was of necessity
different from one cone to
the next. Starting with the
combining cones, these must
be a press fit in the bodies,
thus within a tolerance of
0.0002 inch.

My trusty Myford Super 7
is well capable of this sort of
task, provided that the tools
are really sharp. The quick-
change toolpost certainly
maintains true location with
the surfaces kept clear of
debris. | keep the top-slide
locked and use the cross-slide
dial to register depth of cut.
The length of all cuts can be
noted from the reading on the
leadscrew handwheel.

A length of % inch diameter
brass was held in the chuck in
such a position that a 0.030
inch wide parting tool just
touched when the leadscrew
handwheel read 120. Running
the lathe at 1500rpm, the
parting tool made its initial
pass with the leadscrew dial
set to 0. This became the
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datum setting for the process;
looking at the drawing of the
combining cone (fig 1), you
can interpret that the middle
recessed section can be
formed by multiple cuts with
the parting tool advanced
0.070 inch beyond the point at
which it touches the outside
of the job, thus reducing the
diameter to 0.110 inch. | next
made some notes on a piece
of sticky paper (to be stuck to
a surface in front of the lathe).
The notes were like this:

From datum parted @ O:
Part at 1 turn + 27 to 0.070
Part at 2 turn + 7%**
Eventual through @ 1 turn
+ 67 and 74

Final part @ 3 turn + 67
and so on!

You can see from this
gobbledegook that | have
written for my own benefit
(never before shared with any
other human being) a sort of
G code which enables me to
repeat accurate positioning
for subsequent duplicate
performances. Obviously, the
small parting tool can easily be
persuaded to fill in the spaces
between the stated positions
but this is done very quickly
and with little mental effort.

Having formed the critical
outside shape, the next task
is to produce the tapered bore
of the cone, with the diameter
being 0.037 inch at a depth
of 0.412 inch. I have a lovely
Ya inch Albricht chuck which
is highly accurate. Fitted into
the tailstock, its first task is
to guide a No. 1 centre drill
to start the centre hole. This

WORKSHOP |

Fig 1

0.412"

0.257"

0.213" A/‘IGZT

R 1/32"
r

—/0.688“ from inlet
431" from inlet

@0.057"

l

@0.110"

@0.037"

W\M\

@0.220"

|

J—
T

+ 0.058"
9 de 0-0307 1 ~10.040"
0.037" I

Xﬂelieve corners

is followed by a No. 65 drill
(0.035 inch) to a depth of 0.450
inch (1'% turns of the tailstock
handle). A 9° taper reamer is
now used to open the bore to
a smooth 9° until a 0.037 inch
drill just enters the bore to

the correct depth. When this
is done a stop is locked on
the taper reamer so that the
operation can be repeated on
subsequent components.

We now have the correctly
shaped combining cone, apart
from its outside diameter. This
is completed with careful use
of the knife tool, by trial and
error, until the diameter is a
press fit in the 72 inch bore of
the injector body, to a tolerance
of +/-0.0001 inch. Admittedly
this takes a bit of doing!

Before parting off a bell-
mouth is reamed on the large
end of the bore of the tapered

section. The job is finished in
two stages by the little parting
tool at the leadscrew settings
already discussed, not
forgetting the bell-mouth relief
of the second section before
parting it off. This second
relief operation is key to
making sure that the injector
will lift properly.

You should now find that
the two-part cone unit can be
pressed into the injector body
using the two ends of the
depthing tool to achieve the
desired result.

Setting up this complicated
sequence of operations
originally took me about
% hour including making
the above recordings and
starting with my trusty set of
prepared reamers and other
tools. However, it was simple
to repeat all the operations

using the above logic and,

by the second set of repeat
operations | was achieving a
‘floor to floor' time of less than
10 minutes. This is what the
‘repetitive machining’ process
is all about. Analogous
operations to form the steam
and delivery cones resulted

in repeat times of well under
10 minutes per component;
thus the time to produce the
cones for a complete injector
dropped to under half an hour
per unit (photo 2). The same
repetitive logic applies to the
injector bodies and | have
normally made small batches
of the little devices, in the sure
knowledge that they will find
good homes in the fullness of
time (photo 3).

ME

Sets of finished cones and other components awaiting assembly.
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Finished injectors looking for a home.
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ME Vertical
Boiler - Hand Pu

A project
aimed at
beginners
wishing to
develop their
skills or those requiring a
robust vertical boiler for
the running or testing of
small steam engines.
Martin Gearing lists the
materials and other parts
you will need.

Continued from p.450
M.E. 4582, 16 March 2018

To start with, you'll find
here figs 1 and 2; the
first because our editor
forgot to include it last time
(sorry! — Acting Ed.) and
the second because | had
mistakenly drawn a mirror
image of the cutter. The original
will of course work if used anti-
clockwise but, failing that, you'll
need to make a new one.
Apologies over, let's move on
to the cylinder!

Cylinder - Item HP2

@12 x 40 Brass (Figure 4)

Hold a @12mm x 40 length of
brass in a self-centring chuck
with TOmm protruding and
face off. Chamfer the edge
45° x 0.5mm. Turn around and
hold with 15mm protruding,
skim the end face, remove and
measure to find how much
needs to be faced off to bring
to 38mm length. Replace in
the chuck and remove the
calculated amount.

Turn the diameter 10mm
(+0.00 = 0.10) x 11.25mm,
checking that it fits the hole
machined in the pump body

PART 5

mp

a3
=3

Boiler Feed Hand Pump
Iltem Location & Reference

before removing any sharp
edges. Centre drill, drill @7mm
through the length. Using a
small boring bar open the
drilled hole out to @7.8mm
before putting a @8mm reamer
through at slow speed.

| find that using the
traditional green Swarfega
hand cleaner applied with
a brush to the flutes as a
lubricant improves the finish
immensely, not only when
reaming but also drilling and

f— 06

50

[ f— @55

50

20

15°

11.25

38

710

Cylinder
Iltem HP2

712

@8 Reamed
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when using threading tools. |
can't remember where | read
about this tip but thank the
person, whoever they may
be. A major benefit of using
Swarfega is that it doesn't
cause any difficulties when the
part has to be subsequently
silver soldered unlike some
cutting compounds. Remove
the work from the chuck and
with a scraper remove the
sharp edges from the bore at
each end.

Silver soldering

I would recommend that

you purchase Keith Hale's
recently published book A
Guide to Brazing and Soldering —
Everything you wanted to know
about Silver Soldering — but
were afraid to ask!

Failing that find time and
make the effort to read the
Guide to Silver Soldering Best
Practice, also by Keith Hale.
Details of both are on the
CUP Alloys web page. In the
absence of either, the following
should enable the process to
be well understood.

Silver soldering - the
process
Silver soldering is not the black
art most people believe —
provided that you have access
to the right equipment, the
right attitude and understand
what you are trying to achieve.
Given the price of silver solder
and the materials being joined
it pays to get it right first time!
You will need heating
equipment and for most
this will be in the form of
a propane fuelled torch.
The quality end is made by
Sievert, which is expensive
but an excellent investment,
followed by Bullfinch and
similar companies, which are
a little cheaper but do not
offer such a comprehensive
range of burners. To make a
start, without breaking the
bank, there is a three burner
kit by Clarke to be found at
Machine Mart, which I've
used exclusively here to
demonstrate that it is more
than suitable for this and
similar sized jobs.
Silver soldering needs to
be done in an area away from
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anything combustible and on a
surface able to resist extreme
heat. Fire bricks are the best
but for this job three or four
aerated concrete blocks (trade
names such as Celcon or
Thermalite) will serve and are
a lot cheaper - the downside is
they don't reflect the heat back
into the work as well or last as
long. Do not be tempted to use
the bricks from night storage
heaters. They are designed to
absorb heat and you will use
most of your gas getting them
up to temperature rather than
your job!

Silver solder, if purchased
for this job, will be cadmium
free - if you are given some
it may contain cadmium and
must only be used in an area
with plenty of ventilation. All
joints for maximum strength
need a gap of ideally 0.Tmm
(0.004 inch). Having two joint
surfaces fitted tightly together
will prevent any capillary
action from taking place and
result in a ‘dry joint’ which has
no or little strength.

The last and most important
is cleanliness. It won't do
any harm to wear rubber
or vinyl gloves at the final
assembly stage to prevent
any natural grease from your
fingers contaminating the
joint. The surfaces must be
cleaned just prior to heating
and fully coated/covered with
the correct flux, which has a
cleansing effect as the joint is
heated. However, if the joint is
kept hot for too long the flux
loses its effect - so it pays to
be organised. Also, be careful
not to work on any surface on
which soft soldering has been
carried out as the flux residues
and any traces of lead will
contaminate the joint.

| recommend actually
cleaning the silver solder rod
itself before use with wire
wool, as that also becomes
‘dirty’ if left for any length of
time and should be considered
part of the preparation
process, particularly if the rod
is from old stock.

The process | use is the
‘Palette’ method which is
used by silversmiths and
jewellery makers. | recommend
it wholeheartedly — and

unconditionally - particularly
for the beginner, as it removes
one of the dicier parts from the
juggling act that one has to
perform when silver soldering.

What must be understood
is that it is the material either
side of the joint which has to
be brought up to temperature
sufficient to melt the silver
solder alone. The silver solder
is not melted onto/into the
joint, unless you want to waste
a lot of expensive material and
produce work that looks like it
has had molten silver solder
flicked all over it!

When the work is heated the
first thing that happens is that
the water is boiled off from the
flux. This often results in the
silver solder being displaced
quite a distance from the
original location. Returning it to
the intended joint area is best
done using a ‘Scratch Stick'.
This is made ideally from a
length of @3mm stainless rod
with one end machined/shaped
to a 60° point and bent about
25mm from the point at 80°-90°
and the other end formed into
an eye/ring to make it easier
to hold. Another function of
the stick is to ‘encourage’ the
molten silver solder to flow
uphill when occasion demands!

There is a length of suitable
material included in the metal
pack.

For silver soldering the
hand pump parts together you
only need to use one grade
of solder comprising of 55%
silver, which has the feature
of having one of the lowest
melting points available and
| suggest using @1.5mm
and @0.7mm wire of that
grade. To use it you will also
need a compatible flux most
usually referred to as EF or
Easy Flo depending on the
manufacturer/supplier.

When cooled the parts
should be submerged in
‘pickle’, for between 10 — 15
minutes. Traditionally this was
a solution of 10% sulphuric
acid diluted with water,
contained in an acid proof
container, and this remains the
most effective. The measured
quantity of acid must always
be added to the water whilst
stirring continuously, never

ME VERTICAL BOILER

the other way round. These
days there is some reluctance
to using this type of pickle,
mainly because of problems
with disposal and storage,
particularly where space is
limited and small children are
about. Alternatives are citric
acid, available from home
brew suppliers, or a specialist
product obtainable from CUP
Alloys or the suppliers listed,
amongst others, which present
far fewer problems with
disposal and general safety.

After a suitable time wash
the parts with clean water
scrubbing the joint area with a
stiff nail brush, before putting
to one side.

The hand pump's
construction will introduce
you gently to a very useful
phenomenon that occurs
when using silver solder.

Put in simple terms - when

a piece of fluxed material

is heated sufficiently hot

to melt silver solder, the
solder flows on the material
and in doing so changes its
composition slightly due to
slight alloying of the solder
to the base material. This
slightly altered composition of
the solder requires a slightly
higher temperature to re-melt,
and because of this allows

a new joint to be made on a
component that is made up
of parts previously joined by
silver soldering — provided
care is taken not to heat

the work beyond that just
necessary to flow the silver
solder on the new joint. When
doing this, a very sensible
precaution is to flux both the
new joint and the previous
joints which will save a
previous joint should it actually
begin to melt.

| should perhaps take
this opportunity to sort out
what is the correct (EXACT)
terminology for the process
that is commonly referred
to as ‘silver soldering'. It is
unfortunate that there is
along accepted common
interchange of terms which
is guaranteed to cause great
misunderstanding to any
newcomer.

Referring to Johnson
Matthey, one of the oldest
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Bringing up to temperature.

suppliers of the product,
you will find they say that
‘soldering takes place below
450°C and brazing takes
place above 450°C’ and ‘silver
brazing uses filler materials
containing silver that melt
between 600°C and 900°C,
below the melting point of the
metals being joined'. Also —
‘silver soldering/hard soldering
are terms synonymous with
silver brazing (not soldering)'.
For my sins please forgive me
for choosing to use the term
‘silver soldering’ throughout
and not the technically correct
‘silver brazing'. It is my reason
for referring to ‘silver solder/
soldering’ rather than just
‘solder/soldering’ which
has a good chance of being
misinterpreted in the beginners
home workshop!

The fact that a previously
silver soldered joint requires
a slightly higher temperature
than that used to flow the silver
solder originally is accepted
practice. This feature may
be further enhanced by what
is referred to as ‘step silver
soldering’ and will be described
in detail in the next section.

Silver soldering - part one
Wash in plain water both the
cylinder and body and dry,
before coating the bore in the
body and the reduced diameter
on the pump cylinder with EF
flux before assembling the
cylinder to the body. Set the
assembly level on the brazing
hearth and form a piece of
@1.5mm low temperature
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(55%) silver solder to fit half
way around the outside of the
cylinder where it meets the
body, then coat the silver solder
and joint area with a little more
flux. Using a medium-size
burner heat the assembly up,
directing the heat onto the
greater mass of the body with
occasional attention to the
upper part of the cylinder but
generally avoiding where the
piece of silver solder is resting
(photo 7). The flux will become
transparent as the assembly
nears the temperature at which
the solder will flow. When the
solder melts, encourage it to

The solder after flowing.

flow completely around the
joint using a scratch stick if
necessary. Maintain the heat
for a few seconds to ensure full
penetration (photo 8). Remove
the heat and allow to cool for
at least five minutes before
placing in the pickle. Resist

the temptation to plunge the
assembly immediately into

the pickle; while this definitely
removes the flux residues much
more quickly it also increases
the risk of the joint fracturing
and of you suffering acid burns
if splashed. After ten minutes
remove the part from the pickle,
waiting to allow as much of

the fluid to drain back into the
container as possible before
transferring the assembly into
a container of plain cold water.
It should be left there for an
hour or so by which time all of
the flux residues will be either
removed or softened to the
point that brushing with a nalil
brush or stiff toothbrush will
clean any remaining trace of
flux residue away.

Next time we will continue
with the machining of the main
body and cylinder.

®To be continued.

Table 1. Boiler hand feed pump materials list.

Item Description Material and Size

HP 1 Body % x 1 inch Brass

HP 2 Cylinder @12mm CZ121 Brass

HP 3 Inlet Stub @Y inch CZ121 Brass

HP 4 Outlet Stub @Y inch CZ121 Brass

HP 5 Plunger @8mm - 303 Stainless Steel
HP 6 Valve Plug x 2 10mmAF CZ121 Brass

HP 7 Drilling Plug @Y% inch CZ121 Brass

HP 8 Handle Y x V2 inch CZ121 Brass
HP 9 Handle Links x 2 1/16 x 3% inch CZ121 Brass
HP 10 Link Spacer @V4 inch CZ121 Brass

HP 11 Plunger Pin @6mm - 303 Stainless Steel
HP 12 Handle/Links Pin @6mm - 303 Stainless Steel
HP 13 Links/Body Pin @6mm - 303 Stainless Steel
HP 14 Inlet/Outlet Valve x 2 @5/32 inch Stainless Ball
HP 15 Piston ‘O’-Ring BS008

HP 16 Spacer Bolt x 2 M3 x 6 Bolt
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Two Pistons and
Three Con Rods....

he figures showing the
I cylinder liner (fig 3) and
the cylinder head (fig 4)
were omitted last time so they
are included here. We shall
now move on to the valves and

valve guides.

Wolfgang
Tepper
describes a
water-cooled
four-stroke

opposed-piston engine. Valves and valve guides
Initially, for the four 45° bores
at the cylinder head different
Continued from p.423 inserts (fig 5) are manufactured
M.E. 4582, 16 March 2018 from silver steel. They will
hold the valves, the spark-plug
and the blanking plug (photos
12 and 13). They are pressed
against a copper sealing ring
by means of four M3 screws
each. Without these inserts

The completed engine.

there would be no way to
form the valve guides, which
are arranged radially at the
midpoint of the cylinder.

The two valve inserts are
equipped with bronze bearing
bushes (photo 14). After having
been pressed in, they are bored
and reamed on the lathe. The
45° valve seats are then turned
at the same setting to ensure
The high compression blind-plug fits the inner cylinder radius. ~ concentricity with the bore

16
A .m | Cylinder head.
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(photo 15). Here, the exact

boring procedure is somewhat

critical. The bore resides far

back in the insert and cannot

be reached by mini-boring tools

so we have to do the job with

an ordinary drill and a reamer.
The valves are turned in

a stepwise manner (4-5mm

length steps) out of a silver

steel blank. Then the shafts

are reduced to their final

diameter by means of a lapping

procedure (photo 16).

Leaky valve seats are often

the reason why four-stroke

engines do not run, at least in

A bronze bush has been pressed into the valve inset
from below but sufficient space remains in between
to accommodate a valve spring.

The valve guide bore is already reamed and the seat has just
been turned.

This is my lapping equipment: abrasive paper (up to 1000-grit)
on one side, brass on the other side - and plenty of cutting oil.

L

A valve spring plate is nearly finished.

Four small wedges like this are required for the valve spring caps.
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my experience. As the bores
are often not exactly concentric
with the seats, there is some
play needed between shaft and
bore. This allows the valve to
settle completely in its seat.

At this point a hundredth of a
millimeter makes the difference
between ‘it runs’ and ‘it does
not run’.Later, when the cylinder
is equipped with its pistons, a
leak test can be performed -
attach a thin transparent tube
to the engines’ inlet and suck
up some water (about 1Tm)

out of a bucket. Everything

is okay when the liquid level
can be maintained for several
seconds.

Some bits and pieces are
still missing (fig 6, 7): copper
seal rings, valve springs, spring
caps and spring cap wedges
(photos 17 and 18). The valve
springs should not be too
strong; here | used 0.5mm
piano wire (photo 19).

Sliding rail case
The upper piston pin is guided
by sliding rails on both sides
of the cylinder. The sliding rail
case (fig 8) is implemented as
a turned part with longitudinal
slots (photo 20). In order
to minimize friction and to
achieve a well-defined support
point, round silver steel rods
(photo 21) are inserted (lightly
pressed) into the case. These
are the actual sliding rails.
The other bores parallel to the
cylinder axis are there just to
reduce weight.

As this bulky stainless steel
case loses a lot of material

INTERNAL COMBUSTION |

i

A fully assembled valve insert. The rail case is still sufficiently solid to be chucked by three jaws.

This is the finished sliding rail case with its
four silver steel rails pushed in.

during all these turning and
milling operations, it deforms
slightly. That’s why the final
tenths of the inner diameter
have to be bored at the very
end. So that the sliding rail
case may not wobble, it has
to enclose the liner smoothly
without any play.

The rail case is securely
fixed at the upper end of the
liner (photos 22 and 23) by
two 120° clamp rings and
another outer ring. An end cap
covers the cylinder to keep oil
splashes inside and it prevents
possible finger injuries, too.

Next time we will turn
to the pistons and
connecting rods.

Section A-A
45—+

A
1
10,4 41,5 :
= ' | /:/’f' &
A i \ /

With the top cover plate removed the clamping arrangements become clear.
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The four bores are air passages which prevent the top cover being ‘blown’ off.

®To be continued.
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Designing Model Boilers
Or, The Truth About Model Boilers

Introduction
. It is a strange coincidence that olie

Martin when [ first started reading Fia 1

Johnson Model Engineer back in 1971

explains such illustrious figures as D. /g?fg

what really E. Lawrence, Martin Evans, _J(/ T
E.C. Martin and others were ¢

_happens . debating just how to design / L

inside model boilers. model boilers. | have to admit I g_-; 2 BATUM-
that I did not understand what ’ o

these people were discussing
at the time. Here | am, some
46 years later, discussing

the same topic but in the
intervening years computers
have taken over from slide rules PLAN VIEW
and | have had an engineering
career concerned mostly with
fluid flows so | now understand
terms such as Reynolds
number. | think we can do
better than 46 years ago. Tubes not}

| am currently designing Shown for
and building a coal fired boiler ' m clarity Cross section
5 o o

for my 7 inch scale miniature B \ and plan of the
Fowler steam lorry, which is == boiler for my
considerably larger than most steam lorry.

7Vva inch gauge locomotive
boilers but not as large as full
size. It is a vertical firetube
type with a relatively large
firebox, a large number of short
tubes and the prototype had a
smokebox superheater coil (fig
1). | found that the information
available in the model press

on proportioning boilers was

LX)

O AR

(A COAARA AN
LRy By,

LA
Al

The outer shell
is 18 inches
diameter, there
are 47 vertical
- tubes and a coil
superheater in
1o the smokebox

(not shown).

‘4
"e
¥

very short of quantitative
design rules and what did
exist seemed dubious to say
the least. Even much of the
qualitative material seemed
to be based on repeated
assertion rather than fact.
So, the only way forward was
working from first principles.
This article deals with the
thermal design of coal fired
boilers in the 3% inch to 7%
inch gauge range. To avoid
confusion with computer

. 2 : 1222 modelling, | have called them
i AL\ e A0 ‘miniature’ boilers throughout
A complex boiler - but just how do you calculate firebox size, tube size this article.
and number and superheater details? (Photograph by P. Johnson) The ruling equations for
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heat transfer in fireboxes and
tubes are well known and

can readily be solved with the
massive computing power
available to us all nowadays.
There have been computational
approaches to boiler design
before, notably from Bill Hall.
However, | decided to develop
my own method and this article
summarises some of what |
have found out along the way.
It will hopefully be of use to
other designers of ‘Stephenson’
engines with small coal fired,
fire tube boilers and of interest
to users of such small engines
— whether road, rail, marine or
stationary.

I would like to acknowledge
generous help in my
researches from Duncan
Webster who provided copies
of previously published
material, encouragement
and occasional critique; also
Roger Froud, who provided
locomotive data and a chance
to exercise my computer
program for real.

Constructing a
Mathematical Model of a
Typical Locomotive Boiler

If anyone wishes to flog

his brains on heat transfer

in ... superheaters, L.H.

Fry’s paper ... refers. The
complex mathematics would
probably give 99.9% of model
engineers rigor mortis at first
sight! In any case, | think
these matters need not apply
to our small engines. -

D.E. Lawrence M.E. 3417

| am not the first to ‘flog
my brains out’. Some of the
current work follows Bill
Hall's methods. However, my
program is constructed on the
Excel spreadsheet platform
(2002 Version) and will run
on Open Office, whereas
Hall's program was written
in C making it a much less
open platform for use and
public development. Hall did
not consider his boiler work
‘complete’. A brief summary of
the work was written up in an
unpublished report (ref 1).

| have spent over two years
developing my calculation, in
which the geometry of a boiler

www.model-engineer.co.uk

can be entered along with the
working conditions. The input
data can be grouped as follows:

* Boiler Working Conditions -
working pressure, pressure
after regulator, firing rate,
air ratio, fuel lost rate, fuel
burnt on grate, combustion
Efficiency, dryness fraction of
steam leaving boiler.

Boiler Geometry - grate area,
firebox wall area, length of tube
stack, number of firetubes,
number of superheater flues,
number of spearheads per
superheater flue, internal
diameter of firetubes, internal
diameter of superheater flues,
inside diameter of superheater
elements, outside diameter of
superheater elements, length
of radiant superheater section,
roughness of fire side surfaces,
roughness of steam side
surfaces, outside diameter

of boiler barrel, overall length
of boiler barrel, thickness of
Insulation, conductivity of
insulation.

Coal Analysis - carbon,
hydrogen, sulphur, water, ash,
oxygen, nitrogen contents.

Constants - firebed
emissivity, specific heat
of flue gas, absorbtion
coefficient of flue gas.

The calculation involves
some 14500 calculation steps,
split roughly as follows:

Fire and Heat Release: 46
Firebox heat transfer. 1800
Firetube: 1900
Superheaters: 11000

The calculation produces
the evaporative capacity
of the boiler and superheat
temperature of the steam. It
also produces the temperature
profiles along the length of
the firetubes and superheater
tubes. Typical results
produced by the program
will be discussed in relation
to analysis of the boiler for
LBSC's Speedy design.

I believe my work has
advanced the state of the art
in model boiler design in the
following respects:

ENGINEERING SCIENCE |

* More detailed analysis of
the combustion process, in
particular account of unburnt
fuel, moisture content and
coal analysis.

* A firebox radiant heat transfer
model that includes the effect
of absorbent/emissive flue
gases.

* The option of considering wet
steam generation.

* A section to calculate
isenthalpic property changes
across the regulator.

* Firetube performance
calculation using well
established correlations
against Reynolds and Prandtl
numbers

* Calculation of superheater
performance.

The calculation is based on
well-founded relationships for
convective heat transferin a
tube, pressure drop along a
tube, radiative heat transfer
from a firebed to firebox walls,
combustion process for coals,
conservation of energy, etc.
Empirical relationships, of which
there are plenty, have been
avoided because they usually
apply to a limited range of full
size practice. Readers (and
the editor) will be pleased that
I do not intend to reproduce
all the fundamental equations
involved, most of which are
covered in thermodynamics or
heat transfer textbooks or the
website www.thermopedia.
com However, it is worth
summarising some of the
difficulties encountered in
putting the mathematical model
together (photo 1).

The computer has to
repeatedly calculate values of
densities, viscosities, Prandtl
number, enthalpy, entropy etc.
over the range of temperatures
and pressures likely to be
encountered by wet steam,
saturated steam, superheated
steam and combustion gases.
Therefore, a range of equations
has been developed which
will replicate published values
of these data. Combustion
gases are assumed to have

the properties of dry air, which
is the main constituent of
combustion gas.

The combustion process
is calculated using data
contained in ref 2. This method
will account for different
quality coals. The calculation
further accounts for:

+ Some fuel being lost to
ashpan, smokebox or
chimney before being burned.
This ratio is set by the user
and tests have been analysed
to determine realistic values
for this quantity.

The quantity of air drawn

in to burn the coal tends

to vary with grate loading.
The ratio of air to coal is set
by the user and tests have
been analysed to determine
realistic values for this
quantity.

Some carbon burns to
produce carbon monoxide
and this ratio is user settable.

Some heat is trapped

as latent heat in high
temperature water vapour
generated from combustion
of hydrogen and evaporation
of moisture in the coal -

this heat is debited from

the total generated, since it
cannot be recovered in a non-
condensing boiler.

The heat generation can take
place mostly in the firebed
and partly above the firebed,
the ratio depending on what
parameters are set in the
program. Heat release above
the firebed would typically be
due to volatiles burning in the
firebox volume.

The heat released in the
fire is assumed to heat the
combustion products to the
same temperature as the
firebed and the combined heat
increase in the gases plus the
radiant heat emitted by the fire
are equal to the energy released
in the fire. The radiated energy
from the firebed to the firebox
is calculated using the Stefan
Boltzmann equations. Some
heat is radiated from the
incandescent particles in the

591



flames direct to the firebox
surfaces. The ratio of ‘firebed
to firebox’ heat transfer to
‘flame to firebox’ heat transfer
depends on the emissivity and
absorptivity of the firebox gas
plus the dimensions of the
firebox. The calculation also
accounts for heat transfer

by convection within the
firebox, which is relatively
small but significant. As gas
passes through the firebox,
the calculation reduces the
gas temperature accordingly
as heat is transferred into the
boiler.

The flow in the firetubes is
split into 25 stages along the
firetube length. At each stage,
the convective heat transfer
to the boiler is calculated at
the mean flue gas temperature
in that stage and then the
flue gas temperature leaving
that stage is calculated as
the input to the subsequent
stage. The calculations take
account of the formation of a

boundary layer starting at the
tube entrance and increasing
along the tube length, plus the
thickness of boundary layer
based on correlations against
Reynolds number. Thus, a
reasonably accurate picture

of the temperature profile
along the tube is generated.
An estimate of the superheater
flue evaporation is made by
assuming a similar temperature
profile to the firetubes, the
estimate being refined during
the superheater calculation.

The regulator is usually
placed before the superheater
in a miniature and the program
calculates the change in steam
temperature and dryness due
to the adiabatic pressure drop
across the regulator.

The temperature profile in a
superheater flue is calculated in
a similar manner to the smoke
tube calculation. However,
the steam temperature in the
superheater at entry to the
firebox end of the superheater

flue is not known so an
iterative calculation is used

to determine temperatures
along the superheater. In
addition, the evaporation from
the superheaters is not known
until the temperature profile
has been calculated so another
iteration process is needed to
get over that difficulty.

The computer model does
not account for thermal
resistance through the metal
of the boiler since it is actually
very small compared to the
resistance of the gas films. It
would be a simple step to add
this to the program, but there
are more demanding areas of
development.

The program has been
constructed on a modular
basis, so alternative
configurations such as water
tube boilers or smokebox
coil superheaters can be
constructed if needed.

For readers interested
in learning more about the

methods, the author can be
contacted via the editor, and
will be pleased to furnish

the spreadsheet calculation,
detailed equations, notes and
references on request.

®To be continued.

Next time we will move on to
discuss the validation of the
computer model.

REFERENCES

1. Hall, B. Description of
Numerical Boiler Model http://
greenloco.com/pdf/Boiler.pdf
2. Steam, Its Generation

And Use by Babcock &

Wilcox Company - chapters
‘Combustion’ and ‘Analysis

of Flue Gases’. Can be

found at www.gutenberg.
org/files/22657/22657-
h/22657-h.htm

Making the Drivi
Wheels for 4457

Bob Bramson describes
how he balanced his
wheelsets and discusses
the subtleties of wheel
balancing.

Continued from p.455
M.E. 4582, 16 March 2018
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Balancing trial.

nd now to wheel
balancing. | have been
threatening to produce

a talk on this topic for some
years now but it is not an

(L

easy one to explain and to

do it justice without lots of
tedious mathematics one
really needs to produce some
working ‘props’. Regretfully, |

GNR 251 showing supplementary wheel weight.

PART 4

have come to the conclusion
that | simply don't have the
time to do this and Professor
Dalby’s brilliant models, which
do, may perhaps lie rotting
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somewhere in the vaults of
the IMechE. Let me just say
that when | have encountered
wheel slip driving on 7% inch
gauge, most locomotives
seem to want to change into
Concorde and take off!

Out of balance forces
increase in proportion to
the square of the rotational
speed so if you lose traction
the effect of out of balance is
felt ‘big time'. There are two
factors to be considered in
balancing; one is due to the
rotational and the other to
the reciprocating masses. It
should be possible to perfectly
balance the rotational masses
which include the wheel crank
webs, crank pins, eccentrics,
coupling rods and part of
the connecting rods. The
proportion of ‘overbalance’
required to balance the
reciprocating masses of the
other part of the connecting
rod, crossheads, piston rods
and pistons appears, | have to
say, a bit of a black art.

The reciprocating masses
set up forces which on short
wheelbase engines lead to
instability (hunting) and, on
most locomotives, fore and aft
pulsations. This effect is more
pronounced on twin outside
cylindered locomotives. The
‘overbalance’ masses added
to the balance weights may
well damp out the fore and
aft pulsations but then cause
other effects. These include
‘hammer blow’ and ‘wheel
lifting’ - that is to say the
additional weights put a force
into the track when passing
the rail and tend to lift the
wheels off the track as they
pass through the upper vertical
centre line.

In models these forces
are relatively low and non-
injurious to the track and
understructures. In over fifty
years of model engineering,
| have seldom experienced
anybody mention them but |
can assure you they do exist.
The issue is just how much
of the reciprocating mass do
you need to balance? In full
size this varied from 20% for
high speed engines to 80% for
slow speed short wheelbase
locomotives.

www.model-engineer.co.uk

Completed wheel sets.

| have often wondered how
well scale size cast-in balance
weights actually do the trick.
In theory, the masses of the
parts should scale well and
| wanted to explore this. To
do this, albeit rather crudely,
| calculated the mass of the
various parts to be balanced
and made up an equivalent
brass bob weight which | set at
the crank pin radius on a spare
wheel. This was mounted on a
dummy axle together with its
eccentrics and set on rotating
centres in the lathe (photo 22).
After rotating the wheel by
hand, it was allowed to come
to rest and then observed
carefully to see if it always
ended up in the same place -
which it did, indicating it was
out of balance.

| then added some weight
in the form of a bolt and
various washers opposite
the balance weight until the
wheel would stop in a random
manner, indicating best
balance. This additional weight
then indicated an excess of
mass existing in the balance
weight and consequently a
measure of the weight that
could usefully be attributed
to balancing the reciprocating
mass. The total calculated
mass of the reciprocating
parts per side came out at
1.72lb. The weight of the bolt
and washers was 0.164lb,
thus contributing about 10%
to the reciprocating balance.
To increase the reciprocating
balance to greater proportions
would mean adding mass to
the existing balance weights,

ENGINEERING SCIENCE |

which | was reluctant to do. Of
course, calculations only give
you an order of magnitude and
to do the job properly | would
need to weigh the ‘as made’
parts but | am not going to do
that as | am satisfied there

is nothing more that can be
practically achieved.

Were that all that is
concerned in balancing.
Unfortunately, it is not as
straightforward as that
because | only assessed one
half of the wheel and axle
assembly. What actually
happens is that one side of the
wheels and its weights have an
effect called a ‘couple’ on the
other side. You will appreciate
that it is not possible to give a
full explanation here - in fact
Dalby devotes several chapters
to it! Suffice it to say that a
force and vector diagram is
produced to determine the
magnitude and direction of
the counterbalance weights
to be added. From the vector
diagram, another sketch
is drawn which shows the
position and magnitude of the
balance weights relative to the
crank masses. Current full-size
practice employs computer
modelling to solve balancing
issues but this is way beyond
my comprehension.

If you take a look at photo
23 you will see that the LNER
added a supplementary
weight riveted-on to achieve
the required balancing,
possibly as a result of the poor
ride performance of these
engines (this | personally
attribute more to the diktat

of using a swing link bogie).

| can only assume that Ivatt
or his Chief Draughtsman
overlooked the couples and,
when the calculations were
subsequently revised, the
additional masses were
added. Some of the 92
engines of the class were also
fitted with small ‘secondary’
balance weights but space
considerations preclude
description of them and their
mathematical derivation.

A habit | have adopted,
dating from my watch keeping
days as a marine engineer, is
to log all the hours | spend
working on the locomotive. So
far the project has consumed
approximately 1,600 hours
out of an expected 4,000.
Excluding the draughting
work, the driving wheels took
just over 150 hours and the
painting 50.

Finally, I can honestly recall
that designing and making the
wheels and other related parts
has been a very enjoyable
and fulfilling experience.

I have certainly learned a

lot on the way and the final
picture (photo 24) shows the
wheelsets in their current
form (supplementary balance
weights to make and fit).

| do hope you have enjoyed
my series on the wheels
for 4457. Maybe there is
something there that you have
found useful for the future
when designing and building
your own locomotives.

ME

593



The Barclay Well

Tanks of the Great

Terence
Holland
describes
and
constructs
two appealing, century
old locomotives.

Continued from p.439
M.E. 4582, 16 March 2018
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This constructional series
addresses Andrew Barclay
0-4-0 and 0-6-0 narrow
gauge locomotives supplied
for use in the First World
War. Built without the

use of castings, the 0-4-0
design is described as two
versions; as-built for the
British Admiralty in 1918
and as rebuilt and currently
running on the Talyllyn
Railway as their locomotive
No.6, Douglas. The 0-6-0
engines described were built
in 1917 and operated on 60
centimetre gauge track at
the Western Front in France.
These were small, spartan
machines of which only 25
were supplied and none have
survived into preservation.

Boiler construction

| don’t see much point

going into detailed boiler
construction for this engine

— for one thing it's all been
covered before in this
magazine and others (refs
30, 31 and 32) and I'm sure
anyone tackling the project
will already have plenty of
experience under their belt.
So, I'll just give the relevant
measurements of the various
components along with some
tips for the tricky bits. First,
however, I'll reiterate a few
important facts with regard to
procedures, along with some
basic safety considerations.

Cleanliness is

next to Godliness

Before and after silver
soldering copper and copper
alloys the metal should

be cleaned in dilute acid

to remove oxide layers/
flux residues. The normal
procedure is to soak
components in dilute sulphuric
acid of 5 to 10% strength
— | use diluted battery acid
available from most garages. A
safer alternative is to use a hot
solution of 10% citric acid.
Before carrying out work
with copper and silver solder
make sure that firebricks
etc. in use are free from soft
solder residues. These can
alloy with copper and produce
severe pitting in expensive
boiler plates at silver soldering
temperatures.

Silver soldering

All jointing alloys used in the
construction of this boiler are
silver-based but it is possible
to use several grades of silver
solder with different melting
temperatures. For example,

a higher melting temperature
grade can be used for silver
soldering the barrel followed
by lower melting temperature
alloys for further work on the
inner firebox, tubes and stays.
As | have no experience of
this technique I will stick to
doing the whole job with the
lowest melting point material -
Silverflo 55 or its equivalent. In
general, once the melted solder
alloys with the base metal, the
remelting temperature tends
to be higher than the original
melting temperature so this
can help when using a single
grade of solder.

Flux

For normal, relatively small,
silver soldering jobs Easyflo
flux is ideal and the residues
are fairly easy to wash off
afterwards. However, with a
big job such as this, Easyflo
flux fails on prolonged heating

wPART 54

and therefore a more suitable
flux is necessary. For extended
operations use Tenacity No.

4a or Tenacity No. 5. The
residues are more tenacious
(pun intended) and difficult to
remove compared with Easyflo
but soaking in water overnight
usually does the trick.

Mind the gaps

Another important tip is to
make sure when using silver
solder that all joints are
pulled up tightish with no
obvious gaps. These high
silver content alloys are very
fluid at melting temperatures
and do not take kindly to
bridging wide gaps or holes.
It is therefore quite easy to
lose valuable solder if it runs
inside the boiler — LBSC called
them ‘stalactites’. Hence the
use of a few small rivets here
and there which will allow the
plates to be pulled in tight.
The firebox wrapper can be
fixed using %: inch diameter
copper rivets.

Any larger gaps or holes,
such as often occur when
fitting a part such as the
foundation ring, should be filled
with tapered pieces of copper
tapped in place a la LBSC. It
is also tempting to gently tap
plates together whilst the job
is still hot but take care as
molten solder can be ejected.
LBSC used %: inch diameter
threaded copper rod to fix
the outer wrapper in place
over the backplate, which is
inaccessible for rivets. These
are screwed into the wrapper
and backplate and cut off flush.
Reading through his ‘words
and music’ for making the
fairly complicated boiler with
combustion chamber needed
for Maisie (ref 33), it all seems
so easy. Moreover, he didn't
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have the efficient propane
burners that are available to us
today. | can't imagine making

a boiler with a heavy, five-pint
paraffin blowlamp or an ‘air-gas
pipe’ with a one inch nozzle,
whatever that was! Other ‘easy’
tasks are hacksawing and filing
up % inch thick steel plates

for the formers and using high
melting point alloys such as
Sifbronze for most of the job.

Safety first

Safety is discussed last here
although it is, of course, of
paramount importance and
the difficult tasks of heating
and silver soldering these
big boilers are not to be
undertaken lightly.

As far as silver soldering
is concerned, ventilation is
probably the biggest long-term
safety issue, as the inhalation
of various fumes (which
includes the emission of
cadmium vapour from silver/
cadmium alloys) is a hazard
with chronic implications
regarding respiratory illness.
Plenty of ventilation should
be available and work should
preferentially be carried out in
the open air.

Safety must also be
considered for operations that
involve the use of butane/
propane gas:

« check all gas hoses and
connections;

« carry out the work away from
any inflammable materials,
with adequate ventilation
and, wherever possible,
outdoors;

* have a bucket of water handy
and possibly a water supply
‘justin case’;

* wear suitable protective
clothing/footwear and
protect the eyes with goggles
or safety glasses.

Finally, care is needed when
handling sulphuric acid of
any concentration and eye
protection is most important.
Splashes on the clothing are
not life-threatening but may
result in mysterious holes
appearing several days later —
a phenomenon not appreciated
by ‘er-indoors! If you should
happen to start with

www.model-engineer.co.uk
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1%

SMOUEROY TUBE PLATE -

Vg’ corer

concentrated sulphuric acid of
98% strength when preparing
dilute acid, use rubber

gloves and wear goggles and
cautiously add the acid to the
water with plenty of stirring
and not the other way around.
With commercially-available
battery acid of approximately
40% H,SO, it doesn't matter
which way round you dilute it.

Smokebox tubeplate

A fairly straightforward
component this (see fig 95)
but note that the tube holes
are half an inch in diameter

— the three, %s inch holes at
the top are for the longitudinal
stay bushes.

Unlike most boilers, there
are no steam connections to
be made from the smokebox
tubeplate as the Barclay
cylinders are provided with
saturated steam from the
dome/regulator via external
pipes. Likewise, there is no
hollow stay fitted to provide
blower steam as, again, the
blower supply is external
and provided from the steam
fountain in the cab. The blower
pipe runs along the right-
hand side of the boiler and is
a prominent feature of these

narrow gauge locomotives. Lay
out the holes on the former
and drill #'4 inch; use this as a
template to spot through into
the flanged plate. Drill through
the copper with a %4 inch
diameter drill and ream % inch.
Open out the three holes at the
top to %s inch diameter to take
the longitudinal stay bushes.
Note that the tubes are laid
out with a vertical diamond
pattern.

ey

L

Fitting the tubes

The job of silver soldering
the tubes in place is made

a lot easier if a special tool
is used to produce a raised
annular ring on each end

of the tube. See photo 167,
which shows a test piece of
tube with raised ferrules on
each end and the expanding
tool used to produce them.
These rings or ferrules help
maintain the tubeplates at the

Tube tooling.
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Another important tip is
to make sure when using
silver solder that all joints
are pulled up tightish with

no obvious gaps. These
high silver content alloys

are very fluid at melting
temperatures and do not
take kindly to bridging
wide gaps or holes.
correct distance apart, during
the difficult job of soldering.
To ensure good fillets around
each tube, | wind up rings of
best quality silver solder and
drop one over each tube on
assembly.
Photograph 167 also

shows a cone-cutting tool
and depth gauge, which
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can be used to produce a
number of holes, all of the
same precise diameter. The
cutting tool is a commercial
item but the depth gauge is
workshop-made and needs no
elaboration.

The tube-expanding tool, for
2 inch diameter, 20-gauge tube,
is shown in fig 96 and from
personal experience | can say
that it does work well. The pair
of locknuts allows the tool to
be set to produce reproducible

swages. The distance between
the centre of the 4mm ball and
the main body of the tool sets
the position of the swage on
the tube and the diameter of
the front end should suit the
boiler tube diameter. When
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using the tool, a slight increase
in the length of the tube shown
in fig 94 may necessary and
this should be determined

by trial and error. Note that

the 4mm ball bearing is not
retained in the tool — so have a
few spares ready!

Belpaire throatplate

This is the most difficult plate
to make but there is an easier,
two-part version. The two
options are shown in figs 97
and 98. Note that, in fig 98, the
liner is made from thinner, %2
inch thick copper and it fits
inside the boiler barrel.

Backhead

The most complicated plate

is the backhead, which is
shown in fig 99. Most of the
boiler bushes are located on
the backhead and these can
be silver soldered in when the
backhead is finally fitted as the
last major soldering job. The
holes shown on the drawing,
which seem a bit on the large
size, are those required for
fitting the various bushes.
Note that on the boiler there
are no fittings screwed directly
into the copper plates. The
four blind bushes are for fitting
the sliding firedoor assembly.
The firebox crown is % inch
above the centre line of the
boiler barrel.

BARCLAY LOCOMOTIVE |

Next time we will continue
the boiler construction with
the inner dome and firebox.

®To be continued.

REFERENCES

30. Terence Holland, A
Practical Approach to
Boilermaking, Model
Engineer, December 2009 to
July 2011.

31. Julia Old, My First Boiler,
Model Engineer, 2008.

32. John Jones, Boilermaking
the Fairly Easy Way,
Engineering in Miniature,
1996.

33. ‘LBSC’, Maisie - Words
and Music, Percival Marshall,
1952.

www.model-engineer.co.uk

j_:t'/afﬂ
B I
N l
|
ql
o |
- |
Lona Ty DinNAL
:Ef “‘@g" STAHS X3 ﬁ l
<t i = oSl i
| Ae T st ot |
o v '
L\‘} l ! BLind B =Y <] '.
e “-’fé‘fﬂs FIREWOLE N\ 2 I
54'_' | | i
N | L - |
a3} | - I\_ ZI/"S l
I I..\\ - {
T _ |
= 3 b ¢|
> N
| feed | " |
| cLa -+ +T+ |
[ A
& ! - als - |
i L T I
I + LE | |
| 0oc™ ot BACLIERD| STAYS 9
| CoompATion 3o CNer| ™ 1206F ]
| B8NS o+ ?Et¥z—+ 3= |t
I = w | {
! —
'S i ‘‘‘‘ L g [how‘w' | ¥ Iy |
|l 178 A 1>‘ 3 E
BACKHEAD — Yo cotlel Fig 99

If you can’t always find a copy of this

magazine, help is at hand! Complete this

form and hand in at your local store, they'll
el nmaniess  arrange for a copy of

- T each issue to be reserved
MODEL for you. Some stores may
even be able to arrange
for it to be delivered to

your home. Just ask!

Subject to availability

Please reserve/deliver my copy of Model Engineer
on a regular basis, starting with issue

Title First name
Surname

Address

Postcode

Telephone number




Geoff
Theasby
reports
on the
latest
news from the Clubs.
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here was an auction
I in Sheffield, offering
several live-steam
models, locomotives, traction

*_ engines, and many other

. smaller models, electrically
powered, 'O' Gauge and
below. Plus many Dinky,
Corgi, Hornby, etc.

There are a few of my
favourite locomotive,

the Midland/LMS 4F, but

| dare not go because I'll
BUY SOMETHING!! This is
not normally a problem, within
reason, but | have overspent on
radio equipment already and
it's only February!

“l wish to return this body, it
is faulty” “Sorry Sir, but it is out
of guarantee, being 71",

To Horse! Well, to Word
Processor...

In this issue, a Crunchie,
liveries, a motorcycle, Queen's
guides, a drilling problem,
snails, gin, Aesop and Lombard.

Blast Pipe, February, from
Hutt Valley & Maidstone
Model Engineering Societies,
relates how Ross Johnson
began ship modelling; his
first was a Cromarty oil rig
supply ship. Spotting a real-life
version at Lowestoft, UK, he
introduced himself, explained
his interest and showed a
photograph of his model. For
this he was given a tour of
the ship. The club Speedy is
being refurbished, starting
with the boiler. Further work
is scheduled, to be related
in future issues. The Nelson
Convention attracted over
300 registered visitors,
with 75 locomotives, 16
traction engines and other
road vehicles. The shunting
challenge was organised by
young Michael Gibbs and

Y o

Grimsby & CMES site from on high (photo courtesy of George Aisthorpe).

Hayley, his sister. They did
a good job. A solitary rough
shunt gained Colin Batt a
Crunchie award... The winners
were Sean Heenan and Logan
Crook. Paddle steamer Navy
Lark (capacity 4) was exercised
but not allowed to carry
the public unless they wore
lifejackets. On a boating lake
two feet deep (photo 1)!

W. www.hvmes.com

Reading Society of Model
Engineers’ Prospectus, February,
begins with ‘61249’ continuing
his thoughts on improving
ThamesLink. He found that
spending on station car parks
brought in more business than
painting the stations. David
Scott writes on Heavy Metal,
meaning a Dore Westbury
mill but opening with notes
on the eponymous music
classification. (I am just
enjoying Andrew O'Neill's The
History of Heavy Metal - and look
up the E-B-BS rankings. (Hank
Marvin's is 3)). ‘Wolverton Pug’
discusses the various liveries
applied to (imposed on...?) rail
transport of late, not forgetting
the wallpapered locomotive
at KWVR, and illustrated with
many photographs.
W. www.rsme.co.uk

= ?

Navy Lark, from Blast Pipe (photo courtesy of David Turner).

Southampton Society of
Model Engineers Newsletter,
January, carries thanks from
the mother of Hon. Member
Sebastian, who is six and has
cerebral palsy. Seb hugely
enjoys his visits to the track
and his parents are grateful
for the ease with which the
wheelchair carriage can be
used. A visitor called at one
meeting with a gas-fired flash
steam hydroplane built by
Fred Marsh. Fred made his
own lathe using work facilities
with permission and advice
and later built an MR4 racing
motorcycle using various
proprietary parts and those
of his own design, like the
engine. This used Triumph
Terrier heads and a Norton
gearbox. The frame was a
Douglas Dragonfly with Norton
Roadholder forks. It can be
seen today in the National
Motorcycle Museum.

W. www.southamptonsme.org
The Blower, February, from
Grimsby & Cleethorpes Model

Engineering Society, opens
with a photograph of the club
site from atop the windmill.

| was surprised to see many
houses nearby as | always
thought the mill was in open
countryside (photo 2). The
Ravenglass & Eskdale Railway
(‘Lal Ratty’) has acquired

a new locomotive, to them
anyway. Built by Krauss in
1929, it has been dry stored
since 1932. Recently intended
for a railway in Spain, which
did not come to fruition, it is
now at the R&E. See www.
trainfromspain.org (I like the
low-loader too. Very smart —
Geoff). A tip lifted from 76mm
Today concerns cleaning a gas
jet. A member’s wife suggested
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leaving it overnight in gin. (Well
it works for jewellery.) It now
seems that it works for gas
jets too. This may be a waste
of good gin, or not, as you wish
(not Sir Robin of Locksley, |
hope — Geoff) but it compares
with the price of a new jet...
Next, injectors???
W. www.gcmes.com

Welling & District Model
Engineering Society
Magazine, Feb-March, has Bob
Underwood contemplating a
slide-on/off smokebox for his
GWR King since the contents
are difficult of access due to
the taper boiler, even in 7%
inch gauge. Morecambe Bay
Estuary can be a hazardous
place for the unwary, says
Fred Holdsworth. It was later
served by the Furness Railway,
which reduced the demand for
the Queens Guide, who knew
the way across to Cartmel.
The guides were employed
from 1501 at a salary of £5
per annum or a rent-free
house. Bob Underwood
describes an event in 1980,
at Lake Peigneur, Louisiana,
where drillers penetrated a
salt cavern due to an error in
surveying. This developed into
a major event, draining the
lake, flooding the salt mine and
swallowing barges whole. No
one was hurt but a couple of
fishermen had to walk home...
Editor Tony Riley visited the
new London Bridge station
when it reopened and was
most impressed. Two things
have not changed, however. It
is still draughty and the trains
are still late!
W. www.wdmes.co.uk

Erewash Valley Model
Engineering Society, February
newsletter, says that Keith
Bostock has acquired an NER
R1 (LNER D21) model, which
was a 1939 ‘LBSC’ Miss Ten
to Eight design, which did not
prove popular. He hopes to
restore it to working order.

Doug Hewson sends another
chatty missive, The Occasional
LMS Newsletter, January, in
which he says that a point
motor failure was traced to a
missing dummy hut in which
the mechanism had been
hidden. The hut had been
eaten by snails! Removing

www.model-engineer.co.uk

Ray Taylor's 5 inch gauge wooden trains at Tonbridge MES

(photo courtesy of Roy Robinson).

the still-resident squatters
revealed a detached wire,
which was soon rectified, and
the hut replaced by one made
from indigestible plastic. (A
wonderful headline in today’s
paper: ‘Snail racing event
cancelled as cold weather
makes snails ‘sluggish” —
Geoff.) Chris appeared on the
Greatest Little Railway in the
World, providing the steam
locomotives, which covered
the 71 miles with only a little
wear on the valve gear pins
and bushes.

Tonbridge Model
Engineering Society Newsletter,
February, opens with a picture

of Ray Taylor and one of his
wooden 5 inch gauge radio
controlled models. They were
made for his grandchildren,
have replaceable tops to
resemble different locomotives
and produce a regular ‘chuff’
obtained by producing ‘white
noise’ electronically and
breaking it into four using a
LED and photocell separated
by a slotted disc to turn it on
and off, driven by the wheels.
The models are constructed
from 10mm uPVC sheet - this
is not ‘photographic grey’

but its natural colour (photo
3). A new departure for the
newsletter could be a cooking

James's G loM 2-4-0 at SLSLS (photo courtesy of Nick Kane).

CLUB NEWS |

contest. However, this is not
the sort of cooking meant. This
is Raspberry Pi etc. These are
readily understood by children
and young people but there
were none to hand so editor
Robin Howard will have to do.

TSMEE News, from
Tyneside Society of Model
& Experimental Engineers,
February, says that the Santa
event worked well and the
32mm garden railway was
declared open. The workshop is
now operational, meaning that
one cannot just amble in and
use whatever takes one’s eye.
Proper training has to be given,
on each machine. This is not
‘More H&S'; it is for everyone’s
safety and protection. The
carriage shed and sidings are
complete and the new signal
box should be up and working
by the 1st of April.
W. www.tsmee.co.uk

Sydney Live Steam
Locomotive Society’s
Newsletter, February, has
James completing his coal-
fired Gauge 1 Manx locomotive
(photo 4). A change of
superheater elements was
required on Warwick Allison's
Butch, where it was discovered
that the stainless versions as
fitted were considerably more
difficult to remove than the
new copper ones, which were
easy to fit. It is suggested
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(photo courtesy of Chris Rueby).

that the copper pipes ‘give’,
where the SS ones don't.
Extracting the old elements
was performed by Neal, with
the aid of large multigrips and
great strength, who eventually
prevailed. He would make a
better dentist than a plumber...
Neal had some difficulty
relating this story to Jo, who
was reduced to laughter at
the thought of flat heads, wet
heads, flogging pipes, ‘D’ bits
and the filing of petticoats.
James Sanders and his wife
visited Victoria on holiday
and the narrow gauge Colac to
Beech Forest, which closed in
1962. Afterwards, they went to
the 2 foot 6 inch gauge Puffing
Billy Railway, where he was
offered a shunting cab ride on
12A (NA Class 2-6-2, of 1912).
W. www.slsls.asn.au

North Wales Model
Engineering Society News
Bulletin, January, begins
with an apology for its
tardiness, due to a severe cold
handed freely to chairman
Dennis Postlethwaite by
an anonymous donor. The
West Shore site has been
transformed by the hard
work and dedication of all
concerned but there is much

to do in finishing off the details
in time for their Grand Opening

in midsummer. This has been
achieved with the aid of good
bonhomie and socialising. If
you can help, go along and

at least redistribute some
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Lombard s-team log hauler by Chris Rueby at OVLSME

topsoil... (No-one is secretly
digging an escape tunnel, so
you don't need baggy trousers,
plus fours or great boots!)
W. www.nwmes.co.uk

The Link, from Ottawa Valley
Live Steamers and Model
Engineers, has lots of little
shippets and, as Aesop said,
one big thing (or something...
‘The Fox & the Cat') ie, a
model of a Lombard Steam
Log Hauler. Editor, Graham
Copley says it looks like a
cross between a bulldozer and
a steam engine, incorporating
the worst bits of both (photo
5). Steering is not by skidding
the caterpillar tracks but by
a youth (omitting to take
one step backwards when
volunteers were requested?)
sitting at the front holding a

New track at Brandon & DMES (photo courtesy of Mick Wickens).

steering wheel connected to
moving skids and wearing a
rictus grin. No brakes! Look on
YouTube for ‘Lombard MFLM
2017'. I had never seen nor
heard of these before so | was
delighted, nay fascinated,
to learn of them. A similar
situation prevailed when |
unexpectedly encountered the
working steam bus in Whitby;,
some years back. Chris first
saw the Lombard on video only
two years ago, and he was
similarly smitten. This is the
real thing but there are several
others of the model.

Now some sad news:
Barnsley Model Engineers
are closing their track at
Kirklees Light Railway, due
to redevelopment. They were
invited to create it in 1992 at
the request of the then owner
of the KLR. As there are only
about 20 members of BME,
with an average age in the
mid-70s, they have pulled the
plug and will close before
September. There is 550
feet of track, four carriages,
two driving trucks and two
locomotives for disposal.
Details from Graham Walker,
01226 763731. Graham is also
chairman of Wortley Top Forge
Model Engineers so we shall
still see him for years to come.

Brandon & District Society
of Model Engineers, Weeting,
Norfolk, have rebuilt their
club track, using 120 tons of
ballast. New retaining walls
have been built to keep the
sandy soil, moles & other
livestock off the track (photo

——

6). Previously, the site was
grassed over.
W. www.brandonand
districtsme.com

The Link, March, from Model
Engineers’ Society (NI) had
an enjoyable visit to Crumlin
Road Gaol. | hope they had
been ‘counted all out, and
counted all back’. Maybe a
few were ‘reacquainted’ with
the building... An interesting
item concerned the Hotham
Valley Tourist Railway,
which rose ‘from the ashes’,
literally, on the tracks of the
Dwellingup timber industry
near Perth, Australia. The
line ran from 1910 to 1984
but a disastrous fire in 1961
destroyed most of the industry.
A preservation society was
formed in 1974. A cartoon
from Off the Rails, by Patrick
Wright, is shown. This is my
favourite from a book of about
50 similar and funny drawings,
which feature magnificently-
drawn locomotives, many in
scrapyard condition but still
instantly recognisable. | have
a copy and there is one in the
Sheffield SMEE club library.
Thoroughly recommended.
W. www.meshi.co.uk

And finally, from Tonbridge
MES: ‘Note: please don't
misconstrue my 14 jobs as
'job-hopping'. | have never quit
ajob’.

Contact:
geofftheasby@gmail.com
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12

12

12

15

15

15

15

15

15

15

Cardiff MES. Talk:

‘My 49 Year Railway
Career’ — Dennis Flood.
Contact Rob Matthews:
02920 255000.

West Huntspill MES.
Quiz evening

at Balliol Hall, 7pm.
Contact Geoff Stait:
01278 794176 (eve).
Worthing & District
SME. Club meeting
7.30pm. Contact Geoff
Bashall: 01903 722973.
Cardiff MES. Steam

up and family day.
Contact Rob Matthews:
02920 255000.
Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm.

Contact Dave Smith:
01507 605901.
Guildford MES. Public
Open Afternoon 2-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk
Lancaster & Morecambe
MES. Public running

at Cinderbarrow.
Contact David Wilson:
07721 020489 or
secretary@Immes.
co.uk.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker.
07710 515507.

Oxford (City of) SME.
Running Day.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependant, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
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15

16

17

17

17

17

18

18

18

Plymouth Miniature
Steam. Public running,
Goodwin Park (PL6
6RE), 2 — 4.30pm.

Contact Malcolm Preen:

01752 778083.
Peterborough SME.
Talk: ‘Silver Soldering’
— Keith Hale and
Shaun Meakin, 7.30pm.
Contact Terry Midgley:
01733 348385.
Grimsby & Cleethorpes
MES. Monthly
meeting, Waltham
Windmill, 7.30pm.
Contact Dave Smith:
01507 605901.
Northampton SME.
Bits and pieces night,
7.30pm. Contact:
secretary@nsme.co.uk
/07907 051388.
Nottingham SMEE.
Talk — ‘Gears and
Gear Cutting’, Derek
Brown, 7.30pm.
Contact Pete Towle:
0115 9879865.
Romney Marsh MES.
Track meeting, Tpm.
Contact Adrian Parker:
01303 894187.

Bristol SMEE.

‘On the Table’, 7.30pm.
Contact Dave Gray:
01275 857746.

Leeds SMEE. Meeting
night — ‘Land Rover

— Part 1 — The Early
Years' — Jonathan
Stockwell. Contact
Geoff Shackleton:
01977 798138.
Salisbury DMES.

Talk: ‘Welworthy and
Howlett, Piston Ring
Manufacturers' —
Mike Orman. Contact
Jonathan Maxwell:
01722 320848.

20-22 GL5MLA. Cinderbarrow

GL5 rally. Contact Peter

Layfield: 01406 365472.

22

22

22

22

22

22

22

24

24

26

Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm.

Contact Dave Smith:
01507 605901.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1TTam-5pm.
Contact Ken Parker:
07710 515507.
Pimlico Light Railway.
Public running 3-5pm.
Contact John Roberts:
01280 850378
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependant, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
Tiverton & District
MES. Running day

at Rackenford track.
Contact Bob Evenett:
01884 252691.
Welling DMES.

Public running at
Falconwood 2-5pm.
Contact Martin
Thompson:

01689 851413.
Worthing & District
SME. Public running
2—-5pm. Contact
Geoff Bashall:

01903 722973.
Romney Marsh MES.
Track meeting, Tpm
visitors/spectators.
Contact Adrian Parker:
01303 894187.

Wigan DMES.
Presentation by Mike
Crabtree on ‘The
Great Orme Tramway'.
Contact Kevin Grundy:
01942 522303.
Cardiff MES. Talk:
‘South Africa at War
1939-45' — Paul Clarke.

26

26

28

29

29

29

29

29

29

Contact Rob Matthews:
02920 255000.
Worthing & District
SME. Club meeting
7.30pm. Contact Geoff
Bashall: 01903 722973.
Sutton MEC. Afternoon
run from noon.
Contact Paul Harding
0208 2544749.
Romney Marsh MES.
Track meeting, noon.
Contact Adrian Parker.
01303 894187.

Cardiff MES. Open day.
Contact Rob Matthews:
02920 255000.
Grimsby & Cleethorpes
MES. Public running
and car boot sale,
Waltham Windmill,
noon-4pm.

Contact Dave Smith:
01507 605901.
Lancaster &
Morecambe MES.
Public running at
Cinderbarrow. Contact
David Wilson:

07721 020489 or
secretary@lmmes.
co.uk.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, TTam-5pm.
Contact Ken Parker:
07710 515507.

Oxford (City of) SME.
Running day.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependant, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
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We sell 5000+ quality products for Modellers!
This is just a small selection from the ranges we offer!
Please buy from your local stockist whenever possible. In case of difficulty obtaining
items you can order direct at: www.expotools.,com TRADE ENQUIRIES WELCOMED.
Expo Drills & Tools, Unit 6, The Saltems, TENBY SA70 7NJ. Tel: 01834 845150 (Mon to Fri Sam-5pm)

! B These superh gquality side
| Sulely Lu{']‘x | culters feature a unigue
< B lever system that make

== substantial labour savings.

Price: £17.95

Linigue lever
action reduces

We stock the entire Albion
' i;‘r?;";%:—:: Alloys range of superb -
CLELA precision metals. Suitable for
alarge number of purposes. =
Please visit our website to
view the sizes available -

effort required
by up to 605!
= S

Hard Wire Cutters
Overll length: 190mm

[fyou are interested in getting an
w‘ww.expotnols. COmM  Ajbion Alloys Stand please call us!

A Large Range of “ﬂﬁ 806 3 Jaw Pin Expo 2018 Catalogue
Taps & Dies Available! gy’ Chuck with Tommy Bar New! The new Expo 2018
cws Catalogue will be
released towards the
start of May.
If you have ordered

A large range of taps & dies available ' yolds Drill Sizes: 0.5-3.8mm

in BA and Metric sizes. Please visit Shaft Diameter: 6.5mm

our website to view the full range! Chuck Width: 18mm
Overall Length: 64mm

from us in the last

2018 year a free copy
\‘ CATALOGUE | will automatically
' Suitable for use be sent out to you.
\ with most drills. R IGH Please visit our
S £7.00 www.expotoals.com website for the

latest information.

www.expotools.com

Flexidisc Sander/Grinder

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

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

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

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

Le Tonkinais varnish.

www.flexidiscsander.co.uk
Tel: 01628 548840

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

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

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

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

www.letonkinoisvarnish.co.uk
Tel: 01628 548840




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

i ALL STEAM
8. 1. 0CO’S WANTED

ALL WORKSHOPS

TRACTION 1 pARED AND
ALL PART BUILT  ENGINES SWEPT CLEAN

MODELS WANTED BOUGHT
With over 50 years experiemse .from driviz:g BR FREE VAI_.UATIONS
full size loco’s, down to miniature loco’s. I With no Obli g a tion

guarantee to offer a professional, reliable
and friendly service, please don’t hesitate to
telephone me:

Graham Jones MSc.

0121 358 4320 5
antiquesteam.com

Tracy Tools Ltd.

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

We ship anywhere e world

PRODUCTS

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

¢ Drill set (loose) HS ¢ Thread Chasers
Tel: 01803 328 603

Q Tracy TO O]_S Ltd Fax: 01803 328 157

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




DaVISMeade Incorporating T of Newent .. «

' SMITHS

On behalf of Mr. G and Mrs. P Knight (retiring from Farming)

For Sale By Auction

Farm Machinery and Equipment
Vintage Stationary Engines

Garden Equipment
At
Rivermead Farm, Kelston Mills, Bath, BA1 9AL
On

Saturday 28" of April 2018 at 11am. Viewing from 8:30am.

Davis Meade, 3 Market Place, Marshfield, Chippenham SN14 8NP
Further private entries welcome 01225 892255 Buyers Premium 5% plus VAT

enquiries@davismeade.co.uk

Full details and photographs on www.davismeade.co.uk




T9*' The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

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

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

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

4(’

‘ UK’s Smallest
Magnetic Encoder

0116 279 3035 : facebook.com/emsi.systems
info@ems-i.co.uk : www.ems-i.co.uk

PARKSIDE ELECTRONICS
www.parksiderailways.co.uk 01282 613646
Southfield St, Nelson, Lancs, BBY 0LD

THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the 80° nose angie gives much more
strength than a 60° (triangular) insert. The NJ17 insert cuts steel,
stainless, cast iron, phosphor bronze, aluminium, copper, brass
etc. Please state shank size required - 8, 10 or 12mm square.
Spare inserts £6.86 each for 8-10mm tools, £7.99 for 12mm.

SPECIAL OFFER PRICE £39.20

Qur SCRCR rough turning tool uses the same inserts as the SCLCR }1
tools above. The good news is that it uses the other two corners! These =0
very strong 100” corners are rigid enough for rough or intermittent §
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section A
(for CCMTO06 insert) and 12mm section (for CCMTO09 insert).

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

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

tyre treads for his self-steering wheel sets with great 5

consistency. Spare inserts just £5.79 each.

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

The SDJCR tool uses a 55° insert, allowing access to small diameter components
when using a tailstock centre. It can also profile back-angles. |
The NJ17 insert cuts steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium etc. Shank size 10mm square
section. Spare inserts just £6.86 each.

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

Here's your chance to own a top quality boring bar whick
uses our standard CCMTO06 insert. Steel shank bars ca
B mm 10mm | generally bore to a length of approx 5 times thel
diameter. Please state bar dia required - 8. 0, 12 or
Spare inserts just £6.86 each.

Min Bore

40 mm 12 mm

12 mm 16 mm

16mm | 20mm |SPECIAL OFFER PRICE £42.58

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

The new and innovative KIT-QD parting tool has a more secure insert location,
stronger body and improved insert design compared to the onginal KIT-Q-CUT. It has
an increased maximum reach of 23mm, giving over 1.3/4" parting capacity in solid bar.
As previously, the tool fits the vast majority of
ME lathes, including ML7 & ML10 machines,
regardiess of toolpost type. It comes complete
with the key to locate and eject the tough, wear
resistant insert. Cuts virtually all materials.
Spare inserts just £10.75 each.

SPECIAL OFFER PRICE £69.50
EXTERNAL THREADCUTTING TOOL

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

SPECIAL OFFER PRICE £43.80

These tools use the industry standard 11mm ‘'laydown’
3-edge Inserts. With tough, TIAIN coated tungsten carbide
inserts, quality threads can be cut with ease. Tools are
right hand as in picture. 10, 12 and 16mm dia’s avallable.
55° or 60° insert notincluded - order separately at £11.37. /8
See our website for more info.

SPECIAL OFFER PRICE £43.80
DORMER DRILL SETS AT 60% OFF LIST PRICE!

All our Dormer drill sets are on offer at 60% off list price. The Dormer AQ0
self-centring TiN coated drills are alco available to order individually in Metrig|
and Imperial sizes. Please see our web site for details and to place your order,

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.
Please add £3.00 for p&p, |rrespeetwe of order size or value | value

L VISA
i \\-._ tru
: L Electron

GREENWOOD_ T(_)OIS

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

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




Matthew Murray & the firm of

Fenton Murray & Co. (to 1844)

WHERE QUALITY % _

Paul Thompson, Grove Paddock, Reading
Road, Lower Basildon, Berks
RG8 9ND, or contact at
paulmurrayt@btinternet.com.

by ordering.

PHASE CDNVERTERS

“A sourcebook and history” COSTS LESS ‘‘cugul .
“excellent” - Back Track February 2017 eal for use wit i, aths,
milling machines, ete.
® Variable output
g . . o match
“very positive achievement” - History of m:mmm
. . e B
Engineering and Technology, Newcomen for messaing
. incoming currant
SOClety 2017. from single phase
I
:u%':];hlnstenl
Pioneer Locomotive Manufacturers. i
[ [ [ [ Run 3 phase machinery in your home
Beam and marine engines, texzf//e machines, e T o
& fireproof mills, suppliers to -
3-IN-1 SHEET
Royal Navy, Marc Brunel, | K Brunel, f—  METAL
Maudslay among others. o »f MACHINES
© .« Hend, Fod & Shear metal
. . . up o 1mm thick « Min,
A4 500 pages 100+ illus. - £35 inc. delivery. b iy 020
Cheques to —_———

r & SUPERSTORES)
& & NATIONWIDE )

_-ii--—

MAX  FUSE EXC. ING,
] VAT VAT

(5 SPEED
METAL LATHE
WITH 12 SPEED
MILL DRILL

» 430mim between centres

» Compound shide with 4. way toal
post « Power fad scraw cutting
tagility = anﬁm.'rﬁmrsa

lathe operation = Clutch for
Intfependant mIIIJdrIH aperation

FULL RANGE OF :
L ACCESSORIES INSTOCK |* * sy now
1 Floar Stand Inchuding Suds Tr
Also at: Amazon.co.uk, and booksellers IR ‘a7ac m'uu'i,_c.v“ir..-ez";‘im?r.c.ﬁ’r

CNC Machmed Wheels fOI‘ 5" & 7% Ga uge Contact 17D Miniatures:

£890ea

Example prices: Tel: 01629 825070 or 07780 956423
5" g. Plain Disc Wheels Email: sales@ 17d-miniatures.co.uk

7" g. Plain Disc Wheels
£13.30ea

7" Narrow Gauge Dished Wheels
£19.80 ea ( 6" Diameter)

£68.80 each

7Y" g Fully Machined -
Spoked Wagon Wheels Cylinders, valve gear, rods,
£29.90 each detail parts & bespoke wheels

Note: Prices subject to VAT - o Live Steam Parts
Py Mactineawheels. . | PNNE = | & Bespoke CNC

Machining

All enquiries welcome!

This is a small selection from our range of wheels.
Please visit our website to see the full range, or
contact us for more information.

MINIATURE RAILWAY SPECIALISTS

) LOCOMOTIVES, ROLLING STOCK, COMPONENTS

CNC MACHINING SERVICES

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




Recycled plastic sleepers
Permanent, maintenance free and rot proof

“MAINLINE &

NARROW GAUGE

RAILWAYS OF TAIWAN
Sugar, Shays and Toil

Detailed history of the many and varied
narrow gauge railways of Taiwan

£17.95

Used bv dczens cf Model
Engineering Societies across

the UK including:

* North London SME

o Surrey SME

« York & District SME

» Northampton SME

* Guildford SME

* Cambridge MES

* Bedford MES

» Malden and District SME
* and many many more!

FARSOURNE 15°
TEESDALE (57 LEA BAILEY - HARZ - HYANMAR

. n o — NG NET SUMMER MINIATURE RAILWAY
BElLCR[S Il o™ woinms SPECIAL4£6.95  ALBUM£14.95

The

Steam Workshop

Now Incorporating D.Hewson Models

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

11/2" Alchin

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

By Enthusiasts
For Enthusiasts

07816 963463
www.steamworkshop.co.uk




Model Engineer

. v

CNC Cutting service Wood, M
&CN C Conversi 101%

Need a par dlC Full clearances Tel/Fac 0121 624 0302
: Niid;fge etf 0" it carefully undertaken E-mail: sales@mallardmetals.co.uk

1
i
: do > . Speak to: Worldwide mail order.
. Wewlathe@,mzlls é’rﬁaser e = = I Malcolm Bason of MBTools | EUATA G ETIETE [ G 6] ERETL
. . . (4

Wishing to sell| P L.CUCICRISS]
your Lathe, Mill | BZARCILCIAL

53 Jasmin Croft
or Complete Workshop? | | ius Heath, Birmingham, B14 5AX

o (NC 01993 882102 Supplier of all Ferrous & Non-Ferrous Metals

. Custom Re-homing workshop NO MINIMUM ORDER
1 3 CATALOGUE AVAILABLE: Pl nd
machinery for 20 years! | |address details with 3 First m«f&’%:?m@

OCKET SCREWS 47

Cap, Csk. Button, Grub, Shoulder

C'Qm 1 comPIEte Ilome METRIC, BA, BSF, BSW, UNF, UNC

Lo o o oo oo o - l WorkShops Purchased D e BT T I Dy ol

Essex [ Nottinghamshire lgtatlons Special Offer +++ Workshop Discount Pack #++
Distance no Object.l 30 clfferent packets of socket, hex, andsl s;rews
- —~ Metric..M8 MG M5 M4 M3 M2.5 M2
Tel: Mike Bidwell  |etomo oseotsaecs oweesnao Wm:if
Pack on affer for only £25.95 + £2.95 plp ‘3;#'.“ 5,
01245 222743 JEETer= e, 177
Your will not b disappainted » Refund Guaranteed
m: 07801 343850 iy

www.emkayscrewsupplies.co.uk
bidwells1@btconnect.com P T T

ALL LIVE STEAM ENGINES WANTED
including BROKEN or JUST WORN OUT PART BUILTS considered

® ALL LOCOS WANTED from GAUGE 1to 104" especially BRITANNIA, A4, A3, SADDLE TANK and anything large and unusual.
® ALL TRACTION ENGINES WANTED from 1"to 6" including SHOWMANS, BURRELLS and PLOUGHING etc.
® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.

Telephone ® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered. We will
or a fast ndl Y collect, and
{e,’wg;"se{;';da; TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin W ol

a week! Don’t forget to visit our self catering holiday cottages on: WWW. rallwaycottages.org area today!

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

ALL STEAM

LOCO’S WANTED

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS CLEARED SWEPT CLEAN ALL

All 5" Gauge Loco's Wanted All 7%" Gauge Loco's Wanted All 34" Gauge Loco's Wanted TIR A CTI]I ON

Hunselt, Simplex, Speedy, Hunselt, Hercules, Jessie, Titch, Juliet, Rob Roy,

BR Classs 2, Horwich Crab, Romulus, Dart, Bridget, Firefly, Jubilee, Maisie, ENGINES
BR 8400 tank, Maid of Kent, Holmeside, Paddington, GWR Doris, GWR Hall, Britannia, LINRTELINE..
Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black Hielan Lassie, Etc. i S, :
Engineer, Bl Springbok, Five, A3, Bl, etc. AV ANT ED

Torguay Manor.

Minnie, Burrell, Royal Chester, etc.
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For a professional friendly service,
please telephone:

Graham Jones MSc.

0121 358 4320 <558
antiquesteam.com . {

608 Model Engineer 13 April 2018




|ngtun Co. Dumam DL12PJ

" Metalsifor Model Makers
Contact us fgzecop
—?Sme& PhosphorBrunze efc.

PHB &‘FAX 01325 381300

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

Model Engineer

, Brass, Aluminium,

I TAPS & DIES
ke Excelfent Q;uai.r'ty manufactured-supplied

WESTERN STEAM

Model Engineers
Frunder Mamber Assi of Copper Boiier Manulacurers (ME)
COPPER BOILERS

MODEL MAKING METALS

1/32in. to 12in, dia. bright steel, stainless
steal, bronze, spnnig] steel, brass, aluminium,
silver steel, steel tubes, bolts, nuts & screws,
tap dies + drills, white metafcaslang alloys.
Fine matanals chain, plastic.
Lathe milling machines an gmpmant,
new and secondhan

www.model-engineer.co.uk

Cowells Small Machine Tool Ltd.

Cownlls Semall Mashine Tood Lid.
Tandring Road, Little Santlry, Coicharte COF BSH Fszax Englesd
TellFax +44 (0}1206 251 792 sl sabesicawells.

www.cowells.com
Monufactures of high precision screwcutting lathes,

Bmm horelogical collet lathes ond
milling machines, plus comprehensive awessory range.
Talk directly to the manufacturer
= =

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?

Mail order nationwide and worldwide callers

British-box HQS taps dies cuts stainless
ME5(33pcs) ME4 {30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

GB BOILER SERVICES

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

@ 7'/." guage and P.E.D. category 2 Specialist @
Enquiries, Prices and Delivery to:
Telephone: Coventry 02476 733461
Mobile; 07817 269164 ¢ Email: gb.boilers@sky.com

MAINLINE &

NAFH?DW BNJGE
| ﬂﬂIL\MﬂY’E oF Tl\IWﬂN

NARROW GAUGE
RAILWAYS OF TAIWAN

Mon.-Fri. 3-5pm. Al cards welcome
Send now for a FREE catalogue or phone
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash,
Milton Keynes MK17 0EH.

Tel: (01296) 713631 Fax: (01296) 713032
www.mkmetals.co.uk
email: sales@mkmetals.co.uk

PRECISION ENGINEERS

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

North Cave, East Yorks
Tel: 01430 424957 Fax: 01430 423443
Email:

theworks@johndunnengineering.co.uk

and want it handled in a quick,
professional no fuss manngr? Contact
David Anchell, Quilstar (Nottingham).
01159206123 0777432060

www.johndunnengineering.co.uk

HORLEY \
MINIATURE LOCOMOTIVES
A T

7'4” Drawings and Castings
Dock tank

BR STD Class 2 2-6-0

BR STD Class 2 2-6-2T

BR STD Class 4 2-6-4T

BR STD Class 5 4-6-0

BR STD Class 7 4-6-2

BR STD Class 9 2-10-0

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

Meccano Spares

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

5” Castings Only
Ashford, Stratford, Waverley.

7'+ Castings Only
Dart, Roedeer, Green Queen

Sugar, Shays and Toil
Detailed history of the many and varied
narrow gauge railways of Taiwan

£17.95

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 Email: hmI95@btinternet.com

www.horleyminiaturelocomotives.com

Manufacturer of Steam Fittings for
‘;@ Model Engineers Trade A

lqumas
‘ 3" to 6" Scale Weleoms
' From Lubricators, Water Gauges

Gauge Glass Protectors, Whistles & Sirens %I
Email us at sales@rabarker.co.uk
or visit our web site @ www.rabarker.co.uk
Phone No: 01245 462100 Mob: 07980 855510

R A B ARKE R BRIARS FARM, MAIN ROAD,

BOREHAM, CHELMSFORD,
'T‘IJ_I‘I‘]LL.‘II]"I&, ESSEX CM3 3AD
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SPECIAL 4 £6.95 ALBUM £14.95
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Sledgehammer Engineering
Press Ltd “New Book”

When author Alan McEwen was a young sprog, he loved banging and
hammering on rusty old steam boilers; now that he is an old hog, he
just likes others banging and hammering on rusty old steam boilers!

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

RIVET LAD The book’s larger-than-life characters, the hard as nails, ale-supping,

iy o e it chain-smoking Boiler Makers: Carrot Crampthorn, Reuben Ramsbottom,

Lancashire Mill Towns of the Teddy Tulip, Paddy O’Boyle, and not least Alan himself are, to a man,
Rty throw-backs to times gone by when British industry was the envy of
the world.

You can read much about Alan’s youthful Boiler Making adventures
in his new book RIVET LAD - Lusty Tales of Boiler Making in the
Lancashire Mill Towns of the 1960s.

SLEDGEHAMMER ENGINEERING PRESS LTD

RIVET LAD price £35.00 plus £3.00 p&p to UK addresses only.
To place an order please telephone 01535 637153 / 07971 906105. All our books can be ordered on our
website www.sledgehammerengineeringpress.co.uk or email: lankyboilermaker@btconnect.com
Overseas customers contact Sledgehammer email for postage costs.

FRED DIBNAH'S e
CHIMNEY .“tw
DROPS
S = —
= \ BT
HISTORIC STEAM Jgg:;‘-j EGREI\;E‘;:IS
BOILER
EXPLOSIONS PA?&;'I?_‘;SE
ACANMEE NEN) CHRISTINE MCEWEN

ALtetims e pammLreias T LT

Our other three books are £16.95 including postage to UK addresses.
World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW



Visit us and have a great day out at our

SHIEAANEYD STl
& VIINh7ZA@[3E [RAHLY

Rackford Road, North Anston, Nr Sheffield,S25 4DF
(off the A57 between Sheffield and Worksop)

SAT 30th JUNE
& SUN 1st JULY 2018

Steam Engines & Rollers, Stationary Engines, Tractors, Cars, Commercial
Vehicles, Motor Bikes, Caravans, Fair Organs, Ashleys Gallopers,
Fairground, Models Displays, Land Train. Gun Dog Display, Trade Stalls,
Display & Exhibition Stands, Arena Events, Fun Dog Show (public entries
£1, bring your own dog & join in), Disney Characters.

oo B Fioe

D yi Licenced Bar, Food & Drink Facilities. é i
o

“Fooo

& v (Details correct at time of printing)

Admission Charges; Adults £7, Concessions £5, Family (2+2) £20
Free Parking. Gates Open To Public 10.00am to 5.00pm each day.

For Information — contact the Rally Secretary, Sheffield Steam & Vintage Club Limited
on (Tel) 01709 545047 or by email to shefsteamvcl@gmail.com



,L.‘:L CHESTER

MACHINE TOOLS

LATH E

: MACHINES

-

WE ARE ONE OF THE LARGEST
STOCKISTS OF HOBBY LATHES
AND ACCESSORIES IN THE UK...

IMPERIAL

CONQUEST SUPER
LATHE
£429

Swing Over Bed: 180mm
Swing Cver Cross Slide: 100mm

Distarice Betweean Cantras: 325mim
Supplied with a1ange: of standcd aeoescares,

Cistondal aocessores oo avallabie fo purchss, FoA

OPTIONAL STAND AND TRAY
AVAILABLE

CENTURION 3IN 1
MACHINE
£1,484

Bwing Ower Bed: 420mim

Swing Ower Cross Slide: 2/0rmm
Distanca Between Cantres: 500mm
Supiliesd with o ranoe sl slondord oocessodes.

Oplio!l‘u‘ CECEEEces Olfo Gvaiabie to purchose.

HOBBY STORE

IMPERIAL

DB8VS LATHE
£999

Opfional Stand Available
Swing Cwver Bad: 210mm

Swing Over Crots Slicle: 110mm
Distance Between Centres: 400mm
Suppled wilty aranges of slondand Geuessoies.

i,‘-pﬁonql oeoesscesalko aviabdibis 10 purthiose;

INCLUDES
2 AXISDRO !

CRAFTSMAN LATHE
£2,359.50

Swing Over Bad: 300mm
Swing Over Cross Slide: 200mm

Distance Between Cenfres: 450mmn

Suppdcd wilh o range ol standard occeisories,

Ciofionl gocessores albo' available o purshase.

DB11GVS LATHE
£1,687

Swing QverBed: Z80mm
Swing Over Cross Slide:. 145mm
Distance Befwean Ceniras: 700mm

Suppled with G range of slandord desessanies

Cptondl os cesimied ko avaiabies to Burchioss:

LATHE CHUCKS
PRICES START
FROM

£67.42

AW E 1AW INDEPENEENT L 5T

BLUS RAANY WMORE

CHESTER MACHINE TOOLS . HOBBYSTORE

g WWW.CHESTERHOBBYSTORE.COM FIND Yuu ALL P"Fes Hawarden . Clywd Close . Hawarden .
: ’ m Inclusive

@ f T Chester . CH5 3PZ
SALES@CHESTERHOBBYSTORE.COM V A
o UNITED KINGDOM



