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Come and see us at the
MIDLANDS MODEL

ENGINEERING
EXHIBITION

STUART MODELS -2

FOUNDED 1898

For the MODEL ENGINEER
SETS OF CASTINGS

We offer Sets of Castings suitable
for both those starting out in model
engineering as well as those looking
for a new and challenging project.
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For the ENTHUSIAST
PRE-MACHINED KITS

Many of our engines are available a
as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.

0ODS

SILVER SOLDER
ighafl, Crankpin and Crar

— RAD

For the COLLECTOR
READY TO RUN MODELS

The perfect choice for anyone who
has an interest in steam. These
models are assembled, painted and
thoroughly tested in our workshop.

i TAPSBA

CATALOGUE - £6.00
80 PAGE FULL COLOUR

Please send £6 for our eighty
page comprehensive full colour
catalogue which covers our entire
range of models and accessories.

STuART MODELS

GROVE WORKS, WEST ROAD, BRIDPORT, DORSET, DT6 5JT
«TEL01308 456859 « FAX 01308 458295 - www.stuartmodels.com
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Jeremy Boldner certainly made a good job of
his first locomotive - he tells us how starting
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EDITORIAL

Model engineering —
an innovative hobby?

elcome to EIM as winter appears on the horizon and we

think of warm workshops and what is traditionally the

mdkmg, as opposed to running season. Certainly as I write 1
this the rain is beating on the window and the TV showing dramatic s
pictures of streets I've walked down in the Manx village of Laxey
turnf:d into raging torrents — scary stuff

to me has been how deEl engineering is a very traditional hc}bby It’s -?7"- 7 <5
all about the old way of doing things, using one’s hands and machine tools to build things in
metal. Newcomers must learn strange numbering systems, inches, fractions and thousandths,
and even old ways of marking them on drawings. One of the decisions that gave me some
thought when I first became editor was how to present imperial measurements in copy and I
eventually decided to write them out in full, so %2-inch rather than %2” for example, mainly to
assist the new, younger model engineers who are essential to the future of the hobby.

So with so many ‘old school’ techniques, is there room for innovation in the hobby? Of
course there is, because new engineering processes developed for industry are cascading down
to the model engineer, and it would be entirely incorrect to ignore them. Take CNC-plasma
cutting for example, the subject of a two-page feature by Kustaa Nyholm in the April and May
issues this year which we not without reason dubbed "Sar Wars in the workshop'. Then there is
the use of newer materials such as PTFE, eloquently explained by Jan-Eric Nystrom in this
issue, and of course 3D printing, which is making such a difference across the entire
engineering industry, as I see every week reporting on motorsport technology in my ‘other job.

In this issue we learn all about the advantages of 3D-printing brake blocks from that
prolific duo Peter and Matthew Kenington, a feature as interesting for its innovation as it is
encouraging for the resourcefulness of young engineers such as 14-year-old Matthew.

So we will continue to highlight innovation in these pages, while placing no less emphasis
of continuing the traditional skills that model engineering is built on. There is room for both!

Andrew Charman - Editor

The December issue of Engineering in Miniature publishes on 21st November.
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Incorporating: Dave Goodwin Castings « Norman Spink Castings
* Michael Breeze Designs

CLARKSONS OF T AND NOW
YORK RANGE SOUTHWORTH

ENGINES

COPPER BOILER MATERIAL KITS
- WITH FLANGED PLATES

. We hold steel forming plates for over 100 | &
i of the most popular designs. i
High quality, comprehensive kits are a
Blackgates speciality.
Free quotes on request.

BLACKGATES [ REILANG OILERS
TWIN Precision oilers with double pump

Twin cylinder \ PE
% oscillating engine , vl
-- _ ~in 200ml
Q Drawings & |

castings AN ]

Aluminium

SANDERSON BEAM ENGINE i : | Z:Oiifa;’ég; (l I 2
1” = 1ft Scale model 12HP Beam engine of 1846 s 2 so0m R G
Available in GM or CI -

STAINLESS STEEL GRATES

3.1/27q & 5”q section
Cut to size - Price on application

BLACKGATES CATALOGUE ; CLARKSONS CATALOGUE

UK £3.50 EUROPE £6.00 V h 8 UK £1.20 EUROPE £2.00
REST OF THE WORLD £7.00 03%53 blgf S REST OF THE WORLD £3.00

Blackgates Engineering, Unit 1, Victory Court,

Flagship Square, Shawcross Business Park, Dewsbury,
West Yorkshire, WF12 7TH » Tel: 01924 466000  Fax: 01924 438383
Email: sales@blackgates.co.uk Website: www.blackgates.co.uk
~ / Follow us on twitter @BlackgatesEng | ;

www.blackgates.co.uk




WM14 MILLING
MACHINE FITTED
WITH 3 AXIS DRO

* Table size 400 x 20mm
* Dovetall column ensure
positive head location

* Head tilts +/- 90°

= £1,150 * Digital depth scale
» 2 axis DRO with magnetic scales * 500w motor
= » 300mm between centres e
+ 600w reversible motor WM250 LATHE e
— » Maximum swing 180mm
— » Supplied with 3 and 4 jaw chucks and £1.625
—= fixed and travellina steadies as standard ’
+ Brushless motor
= » 550 mm between centres
* 1.1kw reversible motor
» Maximum swing 250mm
» Supplied with 3 and 4 jaw chucks and fixed
 Dependable inverter drive with and travelling steadies as standard
AC induction motor Stands and a wide range of accessories
» 550mm between centres are available for our lathes and mills
* 1.1kw reversible motor All prices include VAT and UK mainland delivery
» Maximum swing 250mm Finance options for the private customers are now
» Supplied with 3 and 4 jaw chucks and available. Please contact our sales department for
fixed and travelling steadies as standard details. We can quote verbally or in writing. This

facility will shortly be available on line.

2B12 BENCH DRILL

« OMT NEW RANGE OF

» Chuck capacity 3 — 16mm LED WORKLIGHTS

» Throat depth 178mm * Very bright

» Table size 290 x 290mm * Low power consumption

» Motor 650w » Strong magnetic base or permanent base fixing

» Flexible arm total length 700mm

» Articulated arm total length 840mm
+ 25 watt low voltage bulbs with inbuilt transformer
Flexible arm with magnetic base

ltem 9710 £55.00

Flexible arm with permanent base fixing
ltem No. 3204LED £50.00

Our full range of machines and accessories Articulated aﬂn__with-__magnetic_,base
will be on display in our showroom and we \y TF"" 2904 s
item NO. ozU4 Z/0.0U

will have a good selection of shop soiled and i -
USEd mﬂChinES on foEl' at bargﬂin prices. TIC1 !I :_.: Al :.,:'-.-: } sl . .E; ';'-"-i al=1al =y - . +1v | a
On-site catering. Free entry & parking.

£354.90

Our next Open Day will take place at Warco
House on Saturday 9th November 9 -1 pm

_— S =
—— = —_——= = m—

—
s —

T: 014
E

T e

682929 warco House, Fisher Lane, Chiddingfold, Surrey GU8 4TD

: sales@warco.co.uk W: www.warco.co.uk
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Ex- display Visit Our Aylesford Show Room!

items now
O{ea,,) el g Open Monday-Friday 10am-4:30pm & 1st
Line Saturday of the month 11am-4pm

Request

- Gargen Railways ==
rayear VISA £33 @D @ wWww.dream-steam.com

‘::

BRAND OF THE MONTH: MSS

Maroon Tender (32mm/45mm) 911403 E55.00

Green Tender (32mm/45mm) 911405 £55.00 I

Black Tender (32mm/45mm) 911401-BL  £55.00 NEW!

Blue Tender (32mm/45mm) 911402-BL  £55.00 MSS 3/4 SIDE TANK - £300
Maroon Passenger Coach (32mm/45mm) 911201 £55.00 e

Blue Passenger Coch (32mm/d45mm) 911201BL  £55.00 WSO TANKER - £35
Log Wagon (32mm/45mm) 911501  £55.00 MSS TANKER KIT - £53
Goods Van (32mm/45mm) 911101 E£55.00

Guards Van (32mm/45mm) 911001 £55.00

Coal Wagon Grey (32mm/45mm) 911505 £55.00

Coal Wagon Unpainted (32mm/4Smm) 9115051 £55.00

Pair of Flat Bed Wagons (32mm/45mm) 911301 £55.00

Straight Track 910003 £35.50
Curved Track 910005 E35.50
Left Hand Point 910001 £25.40
Right Hand Point 910002 £25.40
Side Tank Locomotive (32mm/d45mm) 909003 £210.00
Saddle Tank Locomotive (32mmy45mm) 9098013 £240.00
Side Tank Locomotive Kit (32mm/45mm) 909011 £200.00

*In stock as of 10, please nole these loco's may no longer be available, chack slocks onling or call.
Pleasa note basic range takes 12 weeks from inital order and othear lComolives are in balches.
Batch dates will be in product descrpbion. Locomotives in stock will state instant dispatch avallable.

PECO ROUNDHOUSE DSW BACHMANN

32mm (SM32) Track In Stock Now* Upgrade Cylinders DSUPCYL £72.00 Percy and the Troublesome Trucks Set 80060 £390.00
Flexd Track - 12 Pack SL600x12 E11000 Sammie 32mm & 45mm £660  Ceramic Gas Burner Sel DSUPGES £00.00 Thomas with Annie & Clarabel Set 90068 £300.00
Floxi Track - 4 Pack SLGOO0x4 £3800 On Order Threa Wick Maths Bumer DSUPIWMB £45.00 Thomas' Christmas Delvery 80087 £410.00
Flox Track - Single SLEOOx E1000 PBarte Dué 12 woaks Dead Leg Lubricator DSUPDLDL £29.00 Toby the Tram 91405 £230.00
Setrack Curve - 6 Pack STE0SxE  E£48.00  Millie Due 12 weeks Steam Regulator Kit DSUPSRK £38.00 Thomas the Tank Engine 91401 £228.00
Selrack Curve - Singhe STE0Sx1  EBS50 Jennie Due 12 weeks Small Brass Chamney Cowl DSENSMCWL  £400 James the Red Engine 91403 £280.00
Selrack 38 Radius Curve - Single ST607 EB50  Lady Anne Due Jan 2020 Brass Cab Hand Rails DSENCH £420 Annie Coach 97001  £80.00
Setrack 38 Radius Curve - Six Pack  STB0Tx6  £4800  Bily Due Aug 2020  Please note all loco's 'on order’  Brass Side Tank Hand Rails ~ DSENSTHR £520 Clarabel Coach 97002  £80.00
Right Hand Point SLE69S  £4500  Lilla Due Aug 2020  can be aliered 10 your own Brass Smoke Box Hand Ralls  DSENSBXHR ~ £3.10  Emily's Coach 87003  £70.00
Left Hand Point SLEE9G E4500  Silver Lady Due Aug 2020  specificabon requinements Cylinder Cavers DSENCYCV £12.00 Emily's Brake Coach 97004  £70.00
Y Point SLE6S7  E4500  Russel Due July 2020  Deposit of only £200 required ~ Brass Sand Boxes DSENSBX £12.50 Troublesome Truck1 98001  £59.50
Small Radius Right Hand Tumout SLEB91 £45.00 _ . . Brass Tank Tops DSENWTT £9.40 Troublesome Truck 2 98001  £55.50
Smal Radws Left Hand Turmoul SLESG2  £45.00 LM% $Icks of e Roundhouss white matel parts including loco lamps.  Lutricating OF SWLUB30 £3.00 ice Cream Wagon 98015  £70.00
Wagon Turntable and Crossing 5L627 £20.00 metal jacks. buckets and much more avalisble lo purchase! Meths Bumer Wick DSWWKE £190 Tidmouth Mik Tank 98005  E70.00
Rail Joiners - 24 Pack SLB10 £3.50 Curve Tipped Syringe DSWCTS £210 S.C Rufley 98010  £70.00
45mm (G45) Track Home buikier pats Including basic pressure gauge. basic 480 Steam Ov S00mi DEW46050500 £5.50 Explosives Box Van 98017  £70.00
Flaxi Track - Six Pack SLOO0xE E79.00 raded control kits, buffer sets, buffer overlay plus more also available! 220 Swam ol S500mi DSW220S0500 €550 Open Wagon Blue 98012 E£70.00
Flexi Track - Single SLO00x1  E£15.00 MAMOD Solid Fuel Tablets 980001 £350 Open Wagon Red 98013  £70.00
Setrack Curve - Six Pack STODSxE  £45.00 Water Filler Botthe DSWWFB E4.00 Sodor Fruit & Vegetable Co. Box Van 98016  E70.00
Setrack Curve - Single STO0Sx1  £850 2 Yellord MTELGO E45200  Meths Filler Bottle DSWMFB £300 Sodor Fuel Tank 98004  £70.00
Setrack Straght - Sox Pack STO02x6  £4500 MKNI _— mg ::fﬂ"" EE% Spetul Brake Wagon 08021  £70.00

Setrack Straight - Single STO02x1 £8.50 Saddle O :
Right Hand Point SL995 £60.00 Brunel MBruneiOG £440.00 T S ;mmﬁl ﬁﬂ; E;:-ﬁ

Left Hand Point SLO9E £60.00 Boulon 135180 From £325 3 . ’
Point Motor Mounting Plate LB e360 | Tram 1351TR £495 00 Available in 32mm and 45mm "LS" Skeleton Log Car 98490  £79.00
- Brunel Goods Sel BGS-CC-N £520.00 - . - "LS" Speeder Orange 96253  £90.00
Metal Rail Joinars - 18 Pack SLO10 £6.00 with a wide range of Radi "LS" Speeder PRR 96251 £90.00
Insulating Radl Joiners - 12 Pack SLO1Y £3.10  Yonder MTOR £39.00 -LS* Speeder Santa Fe 96252  £00.00
Dual Rail Joiners - 6 Pack 5L912 £6.00  Tanker MTINK £39.00 £1 5 :

Goods Wagon MGWN £44.00

Guards Van MG VAN £50.00

Tellord Tender MTOR-T £45.00

SUMMERLANDS CHUFFER 5001 FORGET OUR MAMOD ELECTRIC LOCO CHARGER
These highly developed and precision £35

engineered chuff pipes that can bring SLATERS
the real sound of a working steam loco Festiniog Radway Ashbury First Class 4-Wheel Carriage Kit 16C01  £73.50

A \'fidﬂ range always in stock! Festiniog Radway Third Class Ashbury 4-Wheel Cariage Kt 16C02  £73.50
Specials can be ordered on request Dinorwic State Wagon Kit 16W01  £20.00
Festiniog Raiway 2 Ton Braked Slate Wagon Kit 16W03 £26.60
Festiniog Raiwary 2 Ton Unbraked State Wagon Kit 16W04  £2540
War Department Light Railways K Class Skip Wagon Kit 16W06 £20.00
Dinorwic Quarnry Siab Wagon K 16W08  £2550
I Dwnorwic Quairy “rubbesh” YWagon Kit 16W09 £2550
inc. P&P Slastor's Mek-Pak 0502  £5.00
Slaster's Mok-Pak Brush 0505 £3.70

s EUROPE Pic”
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Dream Steam Ltd, Ground Floor Suite, Vanguard House,Mills Road, Aylesford, Kent, ME20 7NA
facebook

— Call us: 01622 793 700 or send an email to sales@dream-steam.com

twitter¥

www.dream-steam.com | sales@dream-steam.com |@dreamsteamworks | facebook.com/dreamsteamworks



The

Steam Workshop

Now Incorporating D.Hewson Models

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

5”7 GWR Metro 3" Atkinson Lorry
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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.

—

Enthusiasts
For Enthusiasts

07816 963463
Steamworkshop.co.uk

| © Tracy Tools 1.t K - .

: : . .
Model Engineering Supplies P&
' ol Visit our website: LN

We ship anywhere ffthe world WWW.tracytOOIS-Com

PRODUCTS

+Taps and Dies +Endmills Acme Taper Shank |
+Centre Drills +Lathe Tooling Taps Drills HSS
+Clearance Bargains 'Reamers
+Diestocks +Slot Drills
' Drill sets (HSS) +Specials
boxed +Tailstock Die Holder
+Drills +Tap Wrenches
'Drills set (loose) HS +Thread Chasers
UNIT 1, PARKFIELD UNITS, BARTON HILL WAY, TORQUAY, TQ2 8JG

Tel: 01803 328 603

QTracy TOOlS T.,f(] _ Fax 01803328157

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

www.model-engineering-forum.co.uk ENGINEERING in MINIATURE | NOVEMBER 2019



LOCOMOTIVES

A Midland 115 Class
‘Spinner’ in 5-inch Gauge

When Jeremy decided to contruct his first-ever live-steam engine, he wasn’t deterred by
being told his chosen prototype was “a complex to build locomotive”.

BY JEREMY BOLDNER Part one of five

“At the time | was a railway modeller,
specifically in P4 (4mm to the foot)
scale and | wasn’t
particularly interested
in joining the live-steam club...”

LN
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Locomotive Society of Victoria

(SLSV), a club located in
Moorabbin, a suburb of Melbourne in
Victoria, Australia.

At the time I was a railway
modeller, specifically in P4 (4mm to
the foot) and wasn't particularly
interested in joining the live-steam
club. However I agreed to accompany
a friend who wished to go.

As luck would have it, it was a club
day where members brought along
their locomotives for a run. [ was
particularly taken by a steam traction
engine chuffing around the grounds,
beautifully constructed and painted
with lots of bright brass bits bobbing
around. I resolved that day that I
would build a working live-steam
locomotive myself.

Although born and bred in
Australia, British locomotives have
always most appealed to me. This was
probably because one of my early
Christmas presents as a child wasa
black bakelite Princess Royal in OO
gauge by Triang.

The beautiful liveries, the graceful
lines, where form seemed as
important as function were for me
especially exemplified in the pre-
grouping Victorian era of British
locomotives and I later constructed
many etched-brass Kkits of British
pre-grouping engines in P4.

In July 2013, I visited the Steam

Graceful but harsh

Along the way, I discovered the
beautiful locomotives created by
Samuel Waite Johnson of the Midland
Railway. Those minimalist cabs must
have represented a very harsh
environment for driver and fireman,
and I imagine that only in the best of
weather would the experience have
been pleasurable. But the grace of
line, the polished brass and especially
the gorgeous crimson-lake livery
must have been a wondrous sight to
all who saw them pass by.

Johnson’s bogie single drivers
(‘Spinners’) were my favourites and I
was delighted to be told at the SLSV
that Martin Evans had drawn up
plans for the final single driver class,
The Princess of Wales. Castings for
the 5-inch gauge model were also
available from Reeves.

The friend who had encouraged
me to visit the SLSV never returned to
the club. However, I became a
member with the intention of
building a 5-inch gauge Spinner.

I decided to build a 115 class as
opposed to the Princess of Wales
class, mainly due to the latter’s
eight-wheeled bogie tender. 1
imagined it might be quite a stretch to
drive a 5-inch gauge version and in
any case, I preferred the look of the
six-wheeled 3500-gallon tender that

www.model-engineering-forum.co.uk

“The grace
of line, the
polished
brass
and the
gorgeous
crimson-
lake livery
must have
been a
wondrous
sight to all
who saw
them pass
=

. LEFT: Views
- of Jeremy’s

. finished loco at
. the SLSV track
in Melbourne.

- PHOTO 1:

- Remachining
. the framesto |
- cope with some
- drawing errors
- was

- achallenge.

- PHOTO 2:

- Machining

. the steam

- passages in

- the impressive
. between-the-
frames cylinder
- block using a

. slot drill.

the 115 class locomotives carried.

The Princess of Wales was the

~ only class of Spinner to centralise the

~ steam dome over the driving axle - all
~ previous classes positioned the dome

~ forward of the axle. This gave it a

symmetry of its own. However, the
forward placing of the dome on the

~ other versions enabled an imaginary

AT ERERIRRL AL AL LR

LOCOMOTIVES

straight line to be visualised
downward from the top of the
chimney, to top of dome, top of rear
safety valve cover to rear of cab roof,
which to many (myself included) gave
a preferred symmetry.

There was also a drop in the
footplate to meet the buffer beam on
the final class which broke the

| [
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LOCOMOTIVES

straight line of the preceding classes. I
assume this drop was due to the fact
that the F boiler of the Princess class
was mounted slightly higher in the
frames, with its centreline 8ft 1 inch
above the rails as compared to 7ft 10
inches for the 115 class, although the
boiler diameters were not greatly
dissimilar, at 4ft 175 inches for the
Princess and 4ft 1 inch for the 115.

Driving wheel sizes of the
Princess were only half an inch larger
in diameter than those of the 115, at
7ft 92 inches diameter.

[ apologise if I have offended any
readers who have built an
unmodified Princess of Wales. They
are a beautiful locomotive and my

B I0] NOVEMBER 2019 | ENGINEERING in MINIATURE

preference for the 115 is purely
personal and probably not worth “a
hill of beans” as our American
cousins might put it! I have greatly
admired and been inspired by all the
beautiful 5-inch gauge Princess of
Wales locomotives I have viewed
running online on YouTube,
especially the superb example built by
the late Tony Meek.

Total novice

Starting this project the major
difficulty was that I had absolutely no
machining experience, but as luck
would have it, fellow SLSV member
James Stanton approached me and
explained that he had been forced to

PHOTO 3:
Jeremy did
gratefully
accept an offer
to bore the
cylinders made
by a fellow
club member
and qualified
engineer.

PHOTO 4:
The cylinders
with their slide
valves and
rods in place.

PHOTO 5:
Machining the
pistons, a job
Jeremy could
do himself.

PHOTO 6:
Jeremy’s
machining
skills rapidly
grew - here
are the
completed
pistons, rods
and o-rings.

PHOTO 7:
What it’s all
about - taking
to the track
behind a loco
is all the better
when you have
built said loco!

move his entire workshop into storage
because of ground subsistence
problems at his residence.

He offered to give me some
lessons on lathe and mill, if I would
allow him to continue with some of
his projects on my machines (I had
purchased a Sieg SC4 lathe and X3
mill) whilst his own machinery
was unavailable.

[ readily and gratefully agreed.
But I don’t think James realised that I
was a total beginner. However, after
the initial shock of this discovery, he
proceeded to give me invaluable
hands-on lessons on my machines.

[ particularly remember him
machining a wheel casting from start
to finish on my lathe (which was a
decidedly inferior machine to his
own), whilst I stood alongside and
wrote down detailed notes of every
step he took.

James demonstrated many
machining techniques and also
supervised my initial attempts. I
subsequently received much verbal
advice from other club members.
However, 1 doubt I would have been
able to understand and implement
much of it, without James’ initial
practical instruction. He has
continued to give me much helptul
advice over the ensuing years.

Finding challenges

Martin Evans serialised his
construction articles for the Princess
of Wales in Model Engineer magazine
from volume 136, issue 3398 in 1970
to volume 137, issue 3419 in 1971 and
they are generally very helpful.
However, I did find some errors.

To begin with, when drilling the
bolt holes in the inner frames, the
plan (sheet no. 1) shows the seven no.
34 equispaced holes at an angle of 1 in
13 set too low. The spacing and angle
are correct, but each hole must be
raised vertically %16-inch from the
positions shown. Ironically these
holes look to be at the right height in
the general non-dimensioned side
elevation on the same plan sheet.

Putting 6BA bolts through these
holes (plus two 2BA bolts beneath the
footplate) each side secures the
cylinder block between the frames.
The holes as drawn are aligned along
the centreline of the cylinders, where
the walls are too thin to take a
substantial thread without breaking
through the cylinder wall.

Martin Evans drew attention to
this error in a subsequent article, but
stated that they had been redrawn at
the higher, correct positions in all
large plans. My large plans still
contained the error, with the result
that I had to later fill the holes and
drill new ones above.

The Spinner is a double-framed
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locomotive and there were not
sufficient common attachment points
to enable all four frames to be riveted
together so as to machine the four
driving-axle guides inline together. I
could therefore only rivet the two
inner frames together, machine those
axle guides then bolt the outer frames
together and machine those.
However, after all four frames had
been bolted together then unbolted a
few times in the course of
construction, it was obvious that the
driving axle was beginning to bind.

We need a bigger mill...

John Auty, our then club President
had a mill that was sufficiently large
to accommodate all four frames
bolted together whilst he remachined
a skim out of all four guides in one
pass at a time. It was a difficult job,
because clamps had to be mounted
everywhere in order to hold the whole
shebang sufficiently rigid. The trailing
axle boxes were the most difficult as
the rear guides only ride in the outside
frames and these trembled like a
couple of tuning forks whenever the
mill approached (Photo 1).

John also machined the driving
wheels for me, as at a tad over 8-inch
diameter, they were too large for
James’ lathe, let alone mine. However,
I was able to turn all the remaining
wheels on my own lathe.

I was told a number of times that
this was a complex locomotive to
build, especially for a beginner, with
its cranked axle, inside cylinders and
valve gear. However, | needed the
motivation of building a recreation
of what to me is the most beautiful of
all locomotives.

Another member, Leigh
Hitchcock offered to bore the
cylinders for me .As Leigh is a
qualified engineer and I am not and
never will be, I gratefully accepted.
Those gunmetal bores are precisely
parallel and as smooth as silk. Many
thanks Leigh!
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“After
all four
frames

had been
bolted
together
then
unbolted a
few times,

It was
obvious
that the
driving

axle was
beginning
to bind...”

—

Learning quickly
[ did however, machine all other parts

of the cylinder block myself. All the

external dimensions, the ports (using
a long shank %8-inch slot drill), the

cylinder covers, pistons with their

LOCOMOTIVES

Viton o-rings, valves and other
components were all my own work

(Photos 2-6). T4

NEXT MONTH: Jeremy completes
the Spinner’s chassis.
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TIPS FOR MODEL ENGINEERS

How to check a Vertical Mill

The latest in John’s series of techniques for those less-experienced in the workshop.

BY JOHN SMITH

uying a vertical mill requires a
substantial investment. We want |

to make the right choice and
there is a lot of choice out there. But
there are some mandatory
requirements that we must insist on.
1) Firstly, the mill should be sturdy
enough to undertake milling tasks
appropriate to its size. The rigidity of
the vertical column is of prime
importance here.
2) Secondly, the speed range must
allow both high-speed drilling/
spotting of small holes and low-speed
work such as boring, fly-cutting,
countersinking and counterboring. A
slowest speed of 60rpm or less is ideal.
3) Clamps should be provided to
clamp the head, the quill, and the
table (both X and Y axes). This
provides additional rigidity when one
is milling,
4) The dials on the X-axis and Y-axis
hand-wheels must be capable of being
set in any position. This is important
when using a centre-finder to position
a workpiece relative to the spindle for
jig-boring work.
5) There should be a quill stop.
6) The quality of manufacture must be
acceptable. Finest quality, such as
parts bolted together being precisely
located with dowels, is an unrealistic
expectation for a budget-priced mill,
but badly tapped threads, poor-quality
fasteners and excessive slop in
leadscrew nuts are not acceptable. And
remember: A ground surface does not
automatically imply high accuracy!
However, perhaps even more
important than this, the basic
geometry of the mill must be of
acceptable accuracy if we are going to
be able to produce good work. In
specific terms:
1) The spindle should be acceptably
close to being vertical to the table of
the machine. I have had a Myford
VM-B for years which is 3.1 minutes
of arc away from vertical measured
left to right and 1.9 minutes of arc
from vertical front to back - and no
adjustment is provided. This doesn’t
sound too bad, but the error is
sufficient to force me to think about
how best to machine each workpiece
to minimise the impact of the error. I
suggest that we consider the
maximum acceptable error to be
.001-inch per inch (or .0lmm per
centimetre). This is equivalent to 3.4
minutes of arc.
It the mill spindle is not vertical to
the table,
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“A new
vertical

mMEabgé
investment

and we

want to
get it

right....”

PHOTO 1:

Setup for
checking

spindle
- verticality to

the table.

PHOTO 2:
The next
check ensures
the Xand Y
axes are at
true right
angles to
each other.

¢ End mills will cut deeper on one

edge, requiring you to make multiple
. passes over a workpiece to achieve a
. truly flat surface

e Fly-cutting operations will not

produce a flat surface.

e Drilled holes will not be vertical.

2) The X-axis and the Y-axis should be
. acceptably close to being at right

- angles, otherwise you will not be able
- to mill the ends of a workpiece square
. toits length, or use the mill as a

. jig-boring machine to mark out a set

- of holes on a plate (such as a bunker
rear). Once again, I will use .001-inch
. per inch as an acceptable error.

. 3) The vertical (Z-axis) slide-ways

- should be acceptably close to being

vertical to the table, otherwise you
won't be able to bore a hole which is
vertical to the clamping face of the
workpiece. Again, [ will use .001-inch
per inch as an acceptable error.

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

5) The top surface of the table must be
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parallel to both X-axis and Y-axis
slide-ways, otherwise the milled top
surface of a workpiece will not be
parallel to the clamping surface.
Again errors of 0.0002-inch/inch will
be acceptable.

Then, of course, there are also
desirable requirements, such as:
1) The maximum headroom should
permit a chunky workpiece to be
milled on the machine.
2) The minimum headroom should
ideally allow a workpiece clamped to
the table itself to be milled without the
need for parallels or a box angle plate.
3) The milling table should be large
enough to accommodate a good
quality machine vice.

Close inspection of a machine will
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- PHOTO 3:
. Now the

~ verticality

. of the Z axis
- slideways

. are being

- checked ...

 PHOTO 4:
~ ..followed by

how parallel

the table is
to the X-axis
. slideways.

TIPS FOR MODEL ENGINEERS

W

~ tell you which mandatory and

~ desirable requirements are met, but
~ how do we check the geometry of a
~ mill before we buy?

Well, the main things you need are

 adial test indicator (DTI) with a

~ magnetic stand, a pair of engineer’s

- parallels around 8 inches to 12 inches
long, and an accurate square,

~ preferably one with a thick blade. You
~ also need a short length of rod with

~ the same diameter as the upright of

~ your magnetic stand, a clamping set to
-~ fit the slots in the table, and a spanner.
= The following process is used to check
~ the geometry.

~ Spindle verticality to table
[f the mill provides both side-to-side

and front-to-back adjustment, you can
skip this test. If adjustment in only
one plane is provided, start by setting
the head as accurately as you can,
using the set-up shown in Photo 1.

Set the DTT so that the plunger is
exactly 2'2 inches from the spindle
axis and to the left. Bring the quill
down until the pointer moves a few
revolutions and clamp the quill.
Rotate the scale on the DTI to read
zero. Lifting the plunger with your
fingers, rotate the spindle by 180
degrees, release the plunger and read
the clock.

Divide the reading by five inches
and you have the verticality error per
inch. Repeat the measurement along
the Y-axis, remembering to zero the
clock gauge again.

X-axis & Y-axis right angles
Clamp a square on a parallel along
the front edge of the table so that the
blade of the square is precisely
parallel to the X-axis slide-way. Check
by using basically the same set-up
shown in Photo 4 but with the DTI
plunger running along the blade of
the square rather than the front of the
table. Then use the set-up shown in
Photo 2.

Zero the gauge at the far end of the
stock of the square with the table in a
forward position and the Y-axis dial
set to zero. Then wind the Y-axis
hand-wheel in exactly 3 inches and
read the DTI. Divide the reading by
three to obtain the orthogonality error.

Z-axis slideways
verticality to table

Remove the chip guard, if there is one.
First check that the dovetail to the left
of the column is parallel to that on the
right, using a pair of large dowels or
pieces of silver-steel rod (one sitting
hard against each dovetail) and a
digital caliper or large micrometer. An
extra pair of hands is useful here to
hold the dowels in place.

Check that the spacing is the same
at the top and bottom of the slide (if it
isn’t, this spells a lot of gib adjustment
in use). Then use the set-up shown in
Photo 3. Our accurate square sits on
the parallels and is pushed against a
length of silver-steel rod sitting
against the right-hand dovetail. At one
end of the square there will be a gap
unless the geometry is perfect.
Measure it with a feeler gauge and
divide the gap by the length of the
square leg in inches to obtain the
Z-axis verticality error per inch.

Front, back of table parallel
to X-axis slideways

Use the set-up shown in Photo 4. Set
the DTT to read zero at one end of the
table travel in the X-axis and set the
X-axis dial to zero. Wind the X-axis P
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TIPS FOR MODEL ENGINEERS

the X-axis slideway...

PHOTO 6:..and the same test for the Y-axis slideway.

- handle to move the table by (say)

- 10.000-inch and read the DTI. Divide
- the reading by 10 and you have the

- parallelism error per inch.

 Top of table parallel to

- X and Y-axis slideways

- Use the set-ups shown in Photo 5 and

. Photo 6 to measure the parallelism of

. the top of the table to the X and Y axes
. respectively.

[ hope that the mandatory and

- desirable requirements and the

. measurement techniques presented in
.~ this tip will be of value to any model

- engineer looking to purchase a new

- vertical mill. It’s a big investment and
. we want to get it right. We must

- assume that the accuracy of the

. geometry will vary between machine

. models and also between machines of
. the same model due to normal

. manufacturing tolerances.

So, my advice would be to visit the

retailer of your favoured machine and
- ask them if they would allow you to

measure the accuracy of the geometry
of a specific machine in the showroom
— after all, the measurements are not
intrusive. The verticality of the
spindle to the table and the error from
90 degrees between the X and Y axes
are the key measurements, which take
very little time to do and cannot cause
any damage. Knowing the suppliers
with whom we work, I believe that
many would agree to this.

Don’t forget to make a note of the
serial number of the specific mill you
check out so that you can confirm that
the one that is delivered is the same

one you checked! [EIT1

B John’s Tips for Model Engineers
series has appeared in each issue of
EIM since the March 2018 edition, bur
will soon be drawing to its conclusion.
If you ahve a tip you feel would be

of benefit to other model engineers,
especially those newer recruits to the
hobby, please send it in to the editorial
address on page 3

START HERE

Meyer or Mallet, Fairlie or Garratt

Differentiating between different types of articulated locomotive.

BY ANDREW CHARMAN

any a student of railway
ocomotives has been
confused by the varying

types of articulated engine. Created to
provide great power but still negotiate
sharp curves, these tend to not have
traditional fixed frames but power
bogies - self-contained wheel sets with
their own cylinders and motion.

There are easy ways to diffentiate
the types. Both a Mallet and a Meyer
look like typical locomotives with a
boiler and smokebox at one end and
the cab at the other end, but both have
two sets of motion. This is because
both employ two power bogies — on
the Mallet the rear bogie is fixed to the
boiler and cab but the front is pivoted
at its rear end providing the ability to
go round sharp curves on the line. Its
cylinders are fed with steam via a
flexible pipe from the boiler.

On the Meyer both power bogies
are pivoted, with the disadvantage that
the rear one normally sits directly
under the firebox, limiting the size of
the box. This reuslted in UK builder
Kitson producing a design moving the
rear power bogie further back,
allowing room for the firebox to sit
between the two. ‘Monarch’, now on
the Welshpool & Llanfair Light
Railway, is a Kitson-Meyer design.

Easiest way to tell the two types
apart? On a Mallet the cylinders all
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face forward, on the Meyer they face
into each other in the centre, the front
bogie effectively mounted backwards.

Most people know the iconic
double Fairlies of the Ffestiniog
Railway, with their centre cab and
boiler stretching in both directions,
looking like two locos coupled back to
back. They use two power bogies,
hung on pivots under the cab from a
cradle on which the boiler, tanks and
cab are carried. There is also a single
Fairle variant, with one power bogie
again mounted on a cradle.

And of course there is the Garratt
(not Garrett, that’s a make of traction
engine), created by Beyer, Peacock &
Co of Manchester. Each power bogie is
a self-contained unit with a tender
mounted on top, with a cradle between
them on which is carried the boiler
and cab. Beyer Peacock sold many of
these locos across the world, and
former South African examples today
work on the Welsh Highland Railway
in north Wales. [ET7

PHOTOS: Three common types of
articulated loco. From top they are the
Mallet ‘Pakis Baru g’, the Kitson-Meyer
‘Monarch’ (note the very large cradle

and the cylinders pointing towards each
other) and a 7)/4-inch gauge model of the
original Beyer-Garratt loco at the Rugby
club. Photos: Andrew Charman
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CONSTRUCTIONAL

Gas-fired vertical boiler
for the EIM Steam Plant

Martin constructs more of the essential boiler fittings for the EIM Steam Plant project.

he following boiler fittings are
Tdescribed to allow constructers

to fit a more substantial
pressure gauge U-tube, plug for the
filler extension and to cater for the
connection of the two alternative gas
supplies with pipework/control valves
that are available.

I would recommend the pressure
gauge purchased should be of 1-inch
diameter and have an operating range
of 0-120 psi, and should be purchased
with a matching union nut. This
operating range will allow for it to
remain in place for the 1¥2 times
working pressure hydraulic test. When
the boiler is in steam the needle will
conveniently be midway on the scale.

Banjo
Item B32 - 12mm diameter Brass - refer
to Drawing B32, B32A

Initial operations are on the lathe:

1) Hold in a self-centring chuck with
15mm protruding, face off, centre
drill, drill 6.4mm diameter x 7mm
deep measured from when the drill
cuts full diameter.

2) Position the internal recess tool
with its front face just touching the
faced edge, clamp the saddle and zero
the top slide feed dial. This was
described earlier when making the
banjo for the displacement lubricator
fitted to the oscillating engine. Refer
to Drawing B32, B32A.

3) With the work rotating position the
tool clear of the bore before moving in
3.5mm using the top slide.

4) Very slowly bring the tool out until
the tip just contacts the 6.4mm bore.
5) Zero the cross slide feed dial.

6) Very slowly feed out Imm (2mm on
a diameter dial) taking care to not
overload what is quite a fragile tool.
You won't break anything by going
too slow - but you might be grinding
another tool if you go too fast!

7) When you arrive at a depth of
lmm, allow time for the tool to finish
cutting at its own pace.

8) Slowly feed the tool toward the
chuck by Imm. Listen to the tool and
adjust the feed rate to ensure it
remains happy working for you -
Silence means you pushed it too fast
and again you're going to be grinding
a replacement!
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BY MARTIN GEARING - Part Fourteen of a series

This series
builds
a boiler
suitable
for
powering
the EIM
Steam
Plant,
serialised
in the
magazine
between
October
2016 and
December
2017

PHOTO B115
Machining

the recess in
the banjo.

PHOTO B116
Drilling the
banjo for

Its pipe.

All photos and

drawings in
this feature by

Martin Gearing

- 9) When the cutting has finished,
- slowly feed the tool in towards the
. centre until it is clear of the bore, /#
- taking care not to run into the

. other side before unlocking the

- saddle and withdrawing the tool
. (Photo B115).

Now transferring to the Mill:

. centre of and near to the top
. of the vice jaws using a

. suitable parallel. Centre the £
. spindle to the middle of P

i \ELENEY
I

10) Part off 6.5mm overall.

Position the banjo in the
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CONSTRUCTIONAL

the body on the X axis and to the fixed  PHOTO B117 off, centre drill, drill 3mm diameter x

vice jaw on the Y axis. Clamp the X - Drilling the . 13mm deep. Turn a diameter 6.35mm
axis and zero the Y axis. Move the hole in the . x 14mm. Thread Y-inch x 40 ME x
work towards the column 3.25mm, ~ side of the 8mm. Part off 18.5mm overall.
clamp the Y axis. . pressure Hold on the turned diameter with

Centre drill using a drill havinga | gaugebanjo | the hexagon pushed tight to the chuck
pilot less than 2.5mm diameter. Drill | bolt after - jaws. Face off head to 4mm thickness.
2.6mm diameter taking care as it it has been - Chamfer 30 degrees x 0.5mm.
breaks through into the recess. Drill | threaded. On the mill, position the bolt in
4mm diameter x 1.5mm deep, - the centre of and near to the top of the
measuring from when the drill just . vice jaws using a suitable parallel
cuts full diameter at the top of the - placed under the flat section of the
banjo body diameter. Alternatively - hexagon, with a hexagon head against
you can use a 4mm (%/32inch) ~ the fixed jaw. Centre the spindle to the
centre-cutting slot drill, (Photo B116). | - middle of the bolt on the X axis and to
Deburr and then repeat the process - the fixed vice jaw on the Y axis.
for the second banjo. - Clamp the X axis and zero the Y axis.

] . Move the work towards the column
Pressure Gauge Banjo Bolt 7mm, clamp the Y axis.
ltem B33 - 10AF stainless steel - Refer | Centre drill using a drill with a
to Drawing B33 . pilot less than 2mm diameter, drill
- 2mm diameter breaking through
On the lathe, hold in a three-jaw . completely into the 3mm hole,
chuck with 25mm protruding, face ~ continuing on through the bolt
6.4

All diagrams drawn

\ ~ * N . :
\ /Lj__{vf RS twice full-size
y unless stated
\—@12
1

iy -
L]
—

LT e 9 | TEY
Sy

4. 15 Banjo 3.2 X 1.5 Deep
Drawing B32
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diameter (Photo B117). Remove,
deburr and put to one side.

Pressure Gauge Cone
Item B34 - 6mm diameter brass — Refer
to Drawing B34

The cone that is normally fitted to the
nut supplied with a 1-inch diameter
pressure gauge is, in my opinion, for a
size of tube that is too small in
diameter to be considered robust
enough to support the pressure gauge
on the end of the U-tube that connects
the gauge to the steam space on the
boiler. This item is an adaption, and
enables the installation of the 1-inch
pressure gauge to 4mm diameter
(°/32-inch) tube, making for a much
more robust installation.

This size gauge is normally
threaded %16-inch x 40 ME, and
rather than make the nut I would
suggest that a union nut is purchased
with the gauge. The cone drawn
(B34) and described fits INSIDE the
bore of the 4mm (332-inch) x 22 SWg
copper tube used throughout the
steam plant.

Hold the 6mm diameter brassin a
self-centring chuck with 17mm
protruding. Face off and ideally using
a No 1 centre drill having a pilot of
less than 1.5mm diameter, centre drill.
[f you do not have a centre drill this
small, produce a depression no larger
than 1.3mm diameter in the end face
using your smallest centre drill.

Drill 1.5mm diameter x 14mm
deep using the highest speed available,
withdrawing frequently to clear the
swarf and applying lubricant before
each re-entry. Turn 4mm diameter x
14mm using a sharp tool. Rotate the
top slide 30 degrees anticlockwise,
and turn the 60-degree (included
angle) cone using the top slide, leaving
a just discernible trace of the end face
about 0.Imm wide.

With a sharp narrow parting tool
‘back turn’ 2.7mm diameter x 12mm,
starting 2.2mm in from the end face,
taking light cuts (0.15mm - 0.3mm on
a diameter dial) feeding slowly.

[f you lay a parallel across the
lathe bed, between the saddle ‘horns’
and the tailstock base, by clamping
the tailstock at a suitable position, you
can adjust the tailstock to act as a bed
stop when working in the right-hand
direction. This makes maintaining the
2.2mm distance from the end of the
cone much less of an issue.

Part off 12mm overall, deburr and
put to one side.

Filler Plug

Item B35 - 10AF brass - refer to
Drawing B3s

Hold in a self-centring chuck with
16mm protruding. Face off and turn
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6.35mm diameter x 7mm. Using a
Imm wide parting tool set with its
left-hand edge against the turned face,
undercut 0.5mm (Imm on a diameter
dial) into the 6.35mm diameter.
Thread Y4-inch x 40 ME x 7mm. Part
off 11.5mm overall.

Screw into your Y4-inch X 40
mandrel held in a self-centring chuck
and face off, bringing the hexagon to
4mm. Chamfer the hexagon 30
degrees x 0.5mm. Remove and put to
one side.

Jet Holder

Item B36 - 1omm diamter brass - refer
to Drawing B36

Hold in a self-centring chuck, with
20mm protruding, face off. Chamfer
the edge 45 degrees x 0.5mm. Centre
drill, drill 2mm diameter x 17mm
deep, withdrawing frequently to clear
swarf. Drill 4.6mm diameter x 8mm
deep. Tap 1 BA x 7mm deep. Part off
15.5mm long.

Reverse in the chuck with 5mm
protruding and face off. As the length
is non-critical there is no need to
bring to the specified drawn length.
Chamfer the edge 45 degrees x
0.5mm. Drill 3.2mm diameter x 3mm
deep. Remove, deburr, put to one side.

Gas Pipe End Fitting

ltem B37 - refer to Drawing B37

A) For builders adapting parts from a
Hurricane Camping Stove Burner, refer
Item B37H on Drawing B37

Hold the perforated burner head and
unscrew from the base where the gas
fitting goes in. Remove the gas
connection/jet holder/jet fitting. Hold
the base/jet holder section in a bench
vice with the threaded gas pipe
connection clear of the jaws and saw
through the connection as close to the
base/jet holder as possible.

Ideally hold the connection on the
thread in a collet or if this is not
available protect the thread with a
single thickness of aluminium taken
from a drinks can wrapped around it
to prevent any damage to this thread
and hold in a self-centring chuck.

Face off the sawn end and chamfer
the edge 45 degrees x 0.5mm. Drill
3.2mm diameter x 3mm deep. Remove
and deburr, and then put to one side.

B) For builders using a purchased gas
tank valve. - V4-inch diameter brass.
Refer Item B37P on Drawing B37

Hold in a self-centring chuck, with
25mm protruding, face off. Turn 6mm
diameter x 7mm. Chamfer the edge
45degrees x 0.5mm. Centre drill, drill
3.2mm diameter x 3mm deep. Part off
16.5mm long.

www.model-engineering-forum.co.uk

@5.5 - Bore of Gland Nut

Full Depth of Groove

CONSTRUCTIONAL

e
All diagrams drawn
twice full-size
Y * unless stated
=
.
| N
|
N 3

5'5

5&

Suggested dimensions of tool profile
for producing internal "O" Ring groove

Drawing B32A

" 14 . 1/4" x 40 ME
el /
| Il
L .
S - -
' ' = &3 x 13 Deep
D2
Pressure Gauge
Banjo Bolt
Drawing B33
(303 Stainless)
132,
@2.7 0 1. -
. 9.8 N P N
7\ ; :
O/ EREAN
oy 2 |
|| @15 L7 .
"U" Tube Cone Adaptor .2 bl

(From @6 Brass) s @

Drawing B34 — four times full size
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|0AF

— Reverse in the chuck and hold on

l
/4" x 40 ME “Silence - the 6mm section with the unturned
|; '/_ ~ means you | section about 1.5mm clear of the

I pUShE‘d it | chuckjaws and face off - as the length
- is non-critical there is no need to

afi{;i;a;f_e - bring to the specified drawn length.

d ~ Face off.

~ goingtobe | Thread Y4-inch x 32 ME. Using a

7 ~ grinding a - centre drill with a pilot not more than

Filler Plu e ~ 2.4mm diameter, produce a cone seat,
& - replacement P

Drawi ng B35 [ ] to0l..” - stopping when a 0.Imm ring of the

L - ~ face below the core diameter of the
; ~ thread is still visible.
Drill 2mm diameter through,

-  withdrawing frequently to clear any
D rawing B37 ~ swarf. Remove and deburr, then put to
3 ~ oneside.

{ Gas Pipe End Fitting Mount

Item B38 - 10AF brass - refer to
Drawing B38

60°
N1
1
(A3.2

~ brass or copper and cut it out. Bring

~ one edge flat and square to the face
 with a file.

1/4"x32 ME 1) At 90 degrees to this edge scribe

o a centreline
= / 2 - 2) Scribe two parallel lines 4.2mm and

8.5mm at 90 degrees to the centreline.
I = - 3) Scribe 5mm in from each end

/ \ (16) * ~ Mark out a 30mm square of 16SWG

v

__r'____1__
Y gras, WP

~ across the 4.2mm parallel line.
~ 4) Centre punch and drill 3.3mm
~ diameter in two places indicated.
9 7 ~ Deburr the holes.
- o ~ 5) After fitting smooth jaw protectors

Gas Plpe End Fi[ting ~ to the bench vice, clamp the blank

£ th - with the 8.5mm parallel portion
or use wit - protruding, and using a soft hammer

Purchased Gas Valve ~ bend at 90 degrees.

: .~ 6) Remove from the vice and scribe
Item - B37P - (PurchasedGasValve) across the centreline 15mm up from
~ the 90-degree face.
(16) ~ 7) Centre punch and scribe a 8mm
P - ~diameter circle before drilling 6mm
3 ~diameter. Carefully remove the burrs
- that have been created.
i ‘ 8) Place on a flat surface with the
90-degree web facing up and carefully
~ scribe a line from the end of the
77 ' | ~ 90-degree web to form a tangent to the
4 ~ 8mm diameter circle on both sides.
—{ = 2.1 9) Remove the waste material outside
| the scribed line and file to the line,
~ taking care to keep the line just visible
(M8 x 0.75) at thegtup radiusecll:’pﬂrtiﬂn 3-:.0 as not to

e make the radius detail too thin.
(D4.2) / (©2) tﬁbséth2§ - 10) Deburr and put to one side. [EIT1

] N\ istoosmall | NEXT MONTH...

D6

et

|
032

F7 .

_.1__

- |
. ~ gauge fittings.
(D6) 9) (7) ~ considered
robust M Parts 1to 13 of this construction series
enough to | appearedin the October 2018 to

Dimensions of Adapted support the October 2019 issues of EIM. Digital
| ~ copies of these back issues can be

Hurricane Cam Dlﬂg Stove ,DFE‘SSUFE downloaded or printed versions ordered
(Gas Plpe End Fitting ~ Sauge.. - from www.world-of-railways.co.uk/

~engineering-in-miniature/store/back-

Item - B37H - (Hurrican Camp Stove)  issues/ or by telephoning 01778 392484

. indiameter | Martinindugles in more silver soldering
:' to be - of components and installs the water-

(6)
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(19)

15
(D7.95 T = 2.5
All diagrams drawn ?<
twice full-size r\,_ - @_\
unless stated J- L Qj
3.2
|BA
3
Jet Holder L
Drawing B36 | :I—
8
(1)
b
)
O
(1)
1
—— 4'2 ——
!
i )
O VA
=
O Gas Pipe End Fitting & Mount
\ WI y Assembled
\ ?3.3 Two Plcs &\/\ D6
N |
1.6 —
! Drawing B38
10 i 15

—ill}

i

Gas Pipe End Fitting Mount
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Slippery Stuff...

Jan-Eric looks at the various uses of P

FE in a live-steam engine.

BY JAN ERIC NYSTROM

FIGURE 1

&@ﬁé/p '

- Excellent

Usable, with caution

- Not good

7

T

]
el et
| e |

- 14

S

o quote Monty Python; "And

now for something completely

different...” Here follows a short
description of my experiences using
PTFE (the full name of which is
polytetrafluoroethylene). It is a very
interesting material. Chemically, it
consists only of carbon and fluorine
atoms, connected together in long
chains having a ‘backbone’ of carbon
atoms, with two fluorine atoms
sticking to each one of them.

The substance was accidentally
discovered in 1938 by a chemist who
was developing fluorine-containing
gases to be used as refrigerants; he
found that a waxy, very slippery
residue had developed in one of his
gas bottles - this was PTFE, later
patented and trademarked as “Teflon’
by DuPont.

An early use for this very inert
and chemically stable material was in
valves and seals in uranium
enrichment equipment for the
Manhattan atomic bomb project, and
it is of course best known today as the
ubiquitous non-stick coating on
frying pans. It is also an excellent
material for use in live-steam
applications. Personally, I have used
PTFE in all of my five locomotives,
three of them live steamers. Figure 1
shows some of the locations I've
found for it in a live-steam engine.
There are, however, some pitfalls,
detailed below.

Let’s look at instances where
PTEFE is an excellent material to use in
order to simplify the construction of a
small locomotive - instances where
other materials would necessitate
solutions requiring additional parts
and a lot more work.

Bearings
Being so slippery (it is said that it is
the only material that a Gecko lizard
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FIGURE 1:
PTFE can be
used to good
advantage in
many parts of a
ive-steam loco,
but not in all...

PHOTO 1: A
two-axle bogie
on a passenger
car rotates
freely thanks to
sliding surfaces
made of strips
of 1mm thick
PTFE sheet.

PHOTO 2:
Piston rings

in a gunmetal
cylinder.
Backing the
2mm thick strip
of PTFE with a
resilient O-ring
helps provide
enough wall
pressure. Note

the overlapping

ends of the
strip, forming

a steam-tight
seal when
pressed against
the O-ring.

PHOTO 3:
A piston valve
spindle. The
design caters
for the very
large thermal
expansion

of PTFE.

All illustrations
by the author

=l

cannot cling to!), PTFE is ideal for
bearings, both for rotating, radial
loads, as well as axial, thrust loads.
Lubrication is unnecessary in most
cases, even though a spray of PTFE-
containing light oil can be beneficial.

Steel bushings coated on the inside
with bronze and PTFE are perfect
bearings for any small pins in the
valve gear, as well as small-end and
big-end bearings of main and
connecting rods. These are also very
low-cost when compared to other
types of bearings.

Thanks to the small wall thickness
of the bushing (a 10mm internal
diameter bushing has an outside
diameter of 12 mm), it can be fitted

practically everywhere in a position
where a ball bearing would be too
large. I've used these bushings in
Stephenson as well as Walschaerts
gears, and in ten years or more of
running, [ haven't yet had to exchange
a single one of them! The bushings
may even work as main axle bearings
in a small battery-powered engine -
my ‘Quickie’ has run for hundreds of
hours with no lubrication whatsoever!

Sliding surfaces

A bogie needs to swivel easily - so
here, PTFE can be of great help. I've
used two methods, in addition to
having a thick washer of PTFE on the
bearing pin between bogie and frame,
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in order to enable free rotation. One
way is using a pair of ball bearings,
the other is just by mounting two
sliding surfaces of PTFE attached to
the outer edges of the bogie. These
bear against smooth parts of the
frame (Photo 1). Since PTFE has an
incredibly low coefficient of friction,
the bogie can rotate freely even when
the car is fully loaded.

There is one instance where PTFE
can really simplify things — piston
rings! From what I've read, cast-iron
rings are supposedly ideal in cast-iron
cylinders, but since I made a decision
from the very start of my hobby to use
only non-corroding materials where
there is any contact with water or
steam, I have made my cylinders of
gunmetal bronze. Being a lot softer
than cast iron, a material for rings that
wouldn't score or abrade the cylinders
was needed — and it turned out that
PTFE was the ideal material for me.

However, being a soft, plastic
material, it couldn’t provide enough
pressure against the cylinder wall all
by itself, so I needed something else to
provide the sealing pressure. An
O-ring in the bottom of the piston
groove has worked well in my
Ten-wheeler (soon to be serialised in
EIM - Ed).

Photo 2 shows how a strip of PTFE
is formed at its ends to provide a
steam-tight overlap, also allowing the
necessary expansion of the piston
ring. It is even possible to make a valve
piston entirely from PTFE, but here,
there is a definite pitfall: the material
has a very high coefficient of thermal
expansion, six times higher than for
iron, bronze or copper. This has to be
considered in the design.

Photo 3 shows a piston valve
spindle for my 0-6-0 ‘Chicken’, note
the perforations in the PTFE ring, as
well as the fact that the ring ‘floats’ on
two O-rings, in other words without
touching the spindle. The holes will
enable the ring to deform slightly, but
they will not affect the sealing -
remember that in piston valves, it is
only the edges that affect the valve
events. The O-rings also seal against
steam leakage.

Nevertheless, in order to minimize
friction, I've turned the rings slightly
smaller than the bore by several thou;
when the valve spindle heats up, the
rings will expand and seal perfectly.
In more than ten years, I have not had
to attend to these valves, other than
providing a few drops of steam oil into
the cylinders at every steam-up. Those
drops suffice for the whole day; no
mechanical lubricator is necessary!

My cylinder glands contain gasket
rings turned from PTFE, and need
very little attention, just a minuscule
tightening up now and then. However,
you need to be careful not to tighten
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the glands too hard, or they might
seize; there is a bit less tolerance here

than with other, softer gland materials.

Seals and Gaskets

PTFE can be used for pressure-tight
seals, but since the material has a
tendency to ‘flow’ or ‘creep’ at high
temperatures, it is not suitable for all
such applications. For cold-water pipe
unions and ‘banjo’ joints, a PTFE
washer works well as a gasket, but in
steam joints, it is not ideal.

[ do have PTFE in my smokebox
throttles, which are simple bullet-
shaped stainless plugs fitting into a
gasket ring of PTFE. The throttle rod
has a gland with a PTFE ring at the
backhead end, similar to a cylinder
gland, and that has worked well.
However, the sealing ring in the
smokebox end tends to deform over
time; I've had to exchange one after
some eight years of use; the hole had
deformed, and would soon have
become enlarged too much to provide
a proper throttle seal. The backhead
end also needs to have a tightening
nut that can squeeze the PTFE gasket
if it starts to leak.

One place where I do not
recommend PTFE is in any banjo-
type joint at steam temperatures. I
tried to use washers of PTFE in the

PHOTO 4:
PTFE Is not
suited to high-
temperature
gaskets!
Under high
temperature
and pressure
the material
creeps,
opening an
escape route
for the

hot steam.

MATERIALS

feedwater connections inside the
dome of my Ten-wheeler, but in less
than 30 hours of running, the
combined pressure of steam and a
tightened banjo bolt, as well as the
high temperature (which at 7
bars/100psi is 165 degrees C/330
degrees F), caused the washer to
deform and flow all the way out of the
banjo, see Photo 4!

Allin all, PTFE is a wonderful
material and very useful in our hobby,
as long as you are aware of its
properties, good as well as bad. [E11
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Dougal — a 5-inch Barclay

Young Sussex engineer Andrew makes a highly visible component of his entry-level

locomotive construction project, the spectacle plate.
BY ANDREW STRONGITHARM - Part Eighteen of a series

The front section of the spectacle
plate was crucial to supporting
several components, namely the
pressure and vacuum gauges as well as
pipework for the injector, dummy
whistle and vacuum system. I therefore
proceeded to make the spectacle plate
next as once this was complete I could
finish off the pipework.

[ found a small sheet of 16swg
brass and cut it to 4-inch x 3%2-inch in
size. I then used a 4-inch diameter
disc to mark the cut-out for the boiler
barrel, which I duly removed using a
junior hacksaw and filed to shape,
following the scribe line as closely as
possible. I regularly offered up the
plate to check the radius against the
boiler barrel and once I was happy
with this, I rounded off the top
corners using a ¥8-inch radius to
match the pair of gauges which I
would later mount on the side facing
the cab.

Next, I had to mark and drill the
holes for the injector steam-delivery
pipe and dummy whistle apparatus.
The position of these was already
defined by the location of the
associated fittings on the manifold, so
[ had to ensure they matched! This
was easier said than done and I can
confirm the flanges on the front were
an afterthought to cover up and
reposition one of the holes following
the first attempt at drilling them.

In the case of the injector pipe, I
made the valve so that part of it would
push through the spectacle plate, thus
giving it some rigidity and support. In

] A=

my defence, the flanges do look good
and they also give the nuts on the
pipework something to screw up
against (Photo 1).

Both boiler clacks were made in
three parts; a main body, a top cap
with handle and a mounting piece
which was silver soldered at right
angles to the main body and threaded
to screw in to the boiler bush.

[ began by making the bodies out
of ¥3-inch round PB102 bronze and
initially turned both to %-inch in
length. Then, I drilled a 3.5mm hole
all the way through before opening it
out with a 732-inch slot drill to a
depth of #8-inch, ensuring that I left a
good finish on the bottom of what
would become the valve seat.

[ then threaded this counterbore
Y4-inch x 40 tpi to a depth of at least
Ys-inch. Before removing each from
the chuck, I turned a Ys-inch step on
the outside of the material, reducing
the external diameter to *¥32-inch.

[ could now turn each one around
and turn the first %-inch down to
Ya-inch diameter before threading
this Y4-inch x 40 tpi ready to accept
the pipe nut from either the injector or
axle pump. Following this, I inserted a
centre drill in to the end of the body
to create a cone for the olive on the
end of the pipe to seal against.

The final task left to do on the
clack bodies was to turn an identical
Ys-inch long x ¥32-inch diameter step
on the bottom; this should leave a
Ya-inch section in the middle of the
bronze at the original 7s-inch

The
prototype
‘Dougal’
locois a
2ft 6in
gauge
Barclay
0-4-0 built
in 1946 for

the Provan

Gasworks
in Glasgow
and today
resident
on the
Welshpool
& Llanfair
Light
Railway in
mid Wales.

_—
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diameter. The steps on the outside of
- the clack bodies were added because

the clacks on the prototype had the

 same and likewise I made shut-off

handles which screw through the top
cap for the same reason.
The top caps were simply made

~ from a further piece of ¥8-inch round
- PB102 bronze and I began by turning

a Ya-inch length of the outside

~ diameter down to '¥32-inch. This

~ matched the step that I had turned on

~ the top of the clack bodies. Next, I

~ turned back by ¥8-inch to a diameter

~ of Ya-inch in order to cut the Y4-inch x
- 40 tpi threads which allow each to

~ screw in to the top of the valve bodies.

So that I had something to hold

~ whilst screwing the caps in, and to

~ add alittle bit of extra detail, I silver

~ soldered a piece of Y4-inch bronze

- hexagon in to the top of each cap. To
~ hold the hexagon during the silver

~ soldering process I then drilled a

~ 2.5mm hole through the centre ready
~ to fit the hexagon. Using Y4-inch

~ bronze hexagon, I turned a Y16-inch x
~ 2.5mm diameter step before parting

~ each one off to leave a %5-inch head

giving them an overall length of

%16-inch. After silver soldering the

~ hexagon in to the top caps, I drilled a
~ 2.5mm hole through them and

~ threaded it 5BA.

Prototype look

~ Just like the prototype, I then made a
- pair of shut-off handles which could
~ be screwed down to push the ball on
| | to the seat if it doesn’t seal. The

~ handles and associated spindles also
~ give ultimate adjustment on how far
~ the ball can lift. I cut a couple of

pieces of ¥s-inch round stainless steel

~ to %-inch long before cutting 5BA

- threads on either end of them to a

~ length of %16-inch on one end and

~ 716-inch on the other. I was fortunate

~ to be able to use a couple of brass hand
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wheels which had been manufactured
as a batch by Andrew Brock for his
‘Railmotor’ locomotive. These were
Ys-inch thick with an additional
Y16-inch stub on the back which I
drilled and internally threaded 5BA
before silver soldering on to the
shorter length of threads on the

stainless spindle. Remember to use the

correct flux and silver solder for
stainless steel if you choose to make
these extra components.

The last parts of the clacks to
make were the pieces which screw in
to the boiler and support the clack
bodies. As before, these were
manufactured from ¥s-inch round
PB102 bronze and I began by turning
back a ¥16-inch length to a diameter
of ¥16-inch.

After threading the bronze
Y16-inch x 32 tpi, I undercut the back
of the threads using a 30 thou’ parting
off tool to ensure they screwed up
tightly against the outside of the bush
in the boiler. I then cut both of them
to %-inch in length, took them out of
the chuck, turned them round and
carefully held them in the chuck

inside another piece of bronze which I

had subsequently faced off, drilled and

internally threaded %16-inch x 32 tpi.

Next, [ turned away all of the
remaining hexagon to leave a
diameter of ¥-inch, or as close as
possible to, once all the hexagon had
been removed. I continued by turning
a 716-inch long x %-inch diameter
step before reducing the first ¥8-inch
of the material down to ¥16-inch in
diameter which formed the stub that
gets pushed in to the clack body and
silver soldered.

Finally, I inserted a 3.5mm drill
through the whole job, which only left
the decorative radius to complete. To
do this, I borrowed a curved turning
tool which I used to machine a small
radius (no set dimension) to give a
smooth curved transition between the
Ya-inch to ¥s-inch diameters. The

a shoulder to go up against the bush in
the boiler.

Clack assembly

To assemble the three parts of the
clacks, I had to firstly cross-drill the
clack bodies to fit the mounting piece
on the side. After some careful
thinking and a few calculations to
determine where this hole should be
drilled, which included answering
how far the ball should lift during use,
[ drilled a %16-inch hole Y4-inch in
from the top of the clack body. These
two parts were then silver soldered
together before I placed a %16-inch
Viton ball in each clack and screwed
the top cap in with some Loctite 243
to seal it.
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“It Is a lot

harder than

it looks to
cut and
file two

perfectly
round

holes while

at the

- same time

ensuring

~ the bushes |
~are exactly

in the
centre
of the

cladding...”

~ these threads were sealed with the

~ application of PTFE tape. It is

~ important these are not screwed in too
~ far as this could limit how far the ball

- can lift and ultimately prevent water

~ from entering the boiler. The final test
- can only be undertaken when you are

~ ready to steam test the locomotive.

.~ PHOTO 1:
. Correcting
errors on the
. spectacle

~ plate actually
. added to

the prototype
. appearance.

radius stopped about Y16-inch short of FIGURE 1:

the 716-inch threads which left a bit of
- drawing for
the spectacle
- plate, here

. reproduced

Theoriginal

half full-size.

- PHOTO 2:
Mounting

. plates for the

~ boiler clacks

. also produce
the look of

~ the prototype.

~ Photos in this
feature by
. the author
unless stated

4 0
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2:125

1/4x1/4 brass angle
sil.sol. to plate:

N

&l

No.34
drill & tap boiler 6BA

CAB_PLATE

1 OFF BMS 18 SWG

FIGURE 1

The shut-off hand wheels were
then screwed through the top cap and

You will see in the photographs

~ that behind the clacks are dummy

~ mounting/bolting plates on the side of
~ the boiler. Like some of the other

= “detail’ on the locomotive, these were

~ only made to cover up a mistake! The

~ mistake in question was the brass

~ boiler cladding and in particular the

holes which I cut out to fit around the
boiler bushes for the clacks. May I just
say at this point that it is a lot harder
than it looks to cut and file two
perfectly round holes while at the
same time ensuring the bushes are
exactly in the centre of the cladding.

I will talk about the “fun’ that I had
with the cladding in a future article,
however the dummy mounting plates
were fairly quickly made from a length
of %-inch round brass. After facing off
the brass, I drilled a 716-inch diameter
hole through the centre.

Next, [ mounted it in the dividing
attachment on the lathe and drilled
four 0.8mm holes spaced at 90 degrees
to each other and on a Pitch Circle P
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Prototype
pictures a
great building
aid. Left-side
pipework and
Injector control
can be seen.

PHOTO 4:
The full-size

and not large
spectacle plate.

PHOTO 5:
Right-hand
view - note
mechanical
lubricator on
running plate.

Photos: Andrew
Charman

Diameter of 78-inch. I then threaded
each one 14BA and specially
purchased a small quantity of 14BA x
Ya-inch long brass hexagon bolts. I
then parted off two Y16-inch thick
discs and after cleaning out the
threads with a tap, I screwed the 14BA
bolts in to each hole. Finally, I cut off
the excess threads and then sanded
them flush with the back of the disc
(Photo 2).

A technique that I used extensively
on the locomotive pipework was the
manufacture of homemade olives.
This was so that I could use nuts
which were made from smaller
hexagon than those commercially
available for that size of pipe. Bought
olives have a sleeve which goes over
the pipe and this increases the size of
the hole in the back of the
corresponding nuts. Therefore, the
size of the hexagon used for the nuts
should be bigger to accommodate the
sleeve. To keep the nuts nearer the
scale size you can make your own
olives without this sleeve however you
must ensure they are soldered on to
the pipe square and that you get
sufficient solder penetration.

The disadvantage of this method
is that the olives had to be machined
again once they had been soldered on
to the pipe which required the pipe to
be straight to go up the chuck on the
lathe. This also meant that I had to
make an educated guess as to how
long each pipe needed to be before
soldering the second olive on.
Although this created a lot of extra
work, I am pleased that [ went to the
extra effort as the smaller nuts make
the pipework look much neater.

Injector pipework

[ began by making the pipes that were
associated with the injector, which was
going to be positioned halfway along
the right-hand running plate - just
like the full-size example. All three
pipes (steam delivery, water and boiler
feed) were made from ¥16-inch x
26swg copper; however the latter was
manufactured in two halves as it had
to pass through the running plate. I
tried as closely as possible to copy the
pipe runs of the real Dougal by using
photographs to aid me. Luckily there
are plenty of photos of this particular
loco to refer to! (Photos 3-5).

On the prototype, the steam
supply for the injector comes directly
out of the dome with the steam valve
also located next to it. It is controlled
by a handle that extends back to the
cab, however I chose to position my
valve on the right-hand side of the
manifold and run a pipe down the side
of the boiler and along the top of the
running plate, stopping about 1-inch
short of the injector.

Now I had the problem of how to
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Drawings in this series reproduced
by kind permission of A J Reeves.
Drawings, castings and material for
this project available from A J Reeves.
Tel: 01827 830894 E-mail: Sales@ajreeves.com
Web: www.ajreeves.com

Previous Episodes of the build...
Introducing Dougal, April 2018; Building the boiler, May
2018; Frames, axleboxes, June 2018; Wheels, eccentrics,
July 2018; Rods, boiler saddle, August 2018; Machining
the steam chest, September 2018; Adding the eccentrics,
November 2018; Machining cylinders, December 2018;
Cylinder covers & slide bars, January 2019; finishing the
motion, February 2019. First run on air, March 2019;
Building the brakes, April 2019. Smokebox pipework, May
2019; Making the regulator, June 2019; Backhead fittings,
August 2019; Blowdown and whistle, September 2019;
Fittings and a chimney, October 2019;

Digital back issues can be downloaded or printed versions
ordered from www.world-of-railways.co.uk/engineering-in-
miniature/store/back-issues/ or by phoning 01778 392484.

Next Month...

| “Things didn’t go well to start with as | ‘mashed’ the %4-inch
go through the running plate, whilst internal diameter brass disc which I | diameter threads that | had initially tried to cut in the top of
at the same time being able to easily silver soldered in the centre of the | theinner dome...” Andrew fits a safety valve to Dougal.
take the pipework off. I therefore strip of brass. I had to ensure these |
made a bronze elbow which consisted brackets were put on the pipe they |
of a Ya-inch x 40 tpi fitting on the top were supporting before I soldered the | Next came the manufacture of
to accept the pipe from the manifold. olives in situ otherwise there wasno | - one of the hardest (and one of the
The elbow was made in the same way way of getting them on! - shortest) pipes on the locomotive - an
as many others on the locomotive, Once the pipe was connected to - S-bend from the running plate in to
using a ball-nose slot drill and the two  the injector and I was happy with the | - the boiler clack. Because I had to cut
halves were silver soldered together alignment, I mounted the bracketto - the pipe to length before bending it,
atterwards. The down pipe was the bottom of the running plate by ~ trying to guess how long it needed to
%16-inch outside diameter with a drilling and tapping a pair of 8BA - be beforehand was near on
blind ¥%16-inch hole through the holes in to it. - PHOTO 6: - impossible. On top of this, the
middle of it and a further %-inch x 40 [ secured the bracket with a couple | Muchtime - curvature of the bends on this very
tpi fitting machined on the bottom. of 8BA brass hexagon bolts which ~ neededtobe  visible pipe had to look about right as
To finish off the steam delivery pipe, | were screwed in from underneath and | spentensuring | everyone would see them. To add to
made a short pipe to connect the finished flush with the top of the ~ thepiperuns  the complexity, the fittings that the
bottom of the elbow to the injector running plate. These would laterbe =~ bothlooked | nuts on both ends of the pipe would
and this was bent at 90 degrees. covered up by chequer plate. ~ rightand ~ screw on to were fixed, so there was

Like the steam-delivery pipe,the =~ | workedwell. ' no room for any movement.

Water supply boiler-feed pipe from the injector also | [ will admit that several attempts
As will be described in a future article, ~ had to pass through the running plate | PHOTO 7: - took place before my mentor Andrew
the side tanks on my model do not again, so a similar arrangement was | Theinjector — and I were satisfied with it - this was
carry water and therefore I designed made although this time the fitting ~ ismounted - very frustrating at the time but well
the water pipe for the injector to was underneath and not on top of the | below the ~ worth the effort looking back at it now
accept a neoprene rubber hose which running plate. ~ runningplate.  (Photos 6 & 7). EI1

carries water from a separate water/
coal wagon behind the locomotive.
This simply meant that the pipe ran to
the back of the locomotive and
finished with a 90-degree bend
pointing down at the ground, all
hidden behind the rear butfer beam.

[ silver soldered a ¥16-inch olive
on the end of the water-delivery pipe
for the rubber hose to push over and
made a couple of brackets to hold the
pipe tightly against the underside of
the running plate. The second bracket
would be for the equivalent pipe for
the axle pump on the left-hand side
and they were both made from
%16-inch x ¥2-inch strips of 16swg
brass. I drilled two 2.2mm (8BA
clearance) size holes either side of a
%16-inch outside diameter x 4.9mm
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Whistles, but not as
we’'ve heard them...

In the September issue Andrew Strongitharm describec
gauge ‘Dougal’ to a design developed by his mentor, Ana

building the whistle for his 5-inch
rew Brock. “Tel

us more,” we said...

BY ANDREW BROCK

here are certain fittings on a
I model locomotive that can be

quite troublesome in terms of
manufacture and which some builders
may shy away from. I agree that a
pressure gauge or an injector are more
specialist items but producing a
whistle should be within the capability
of most builders and maybe with this
idea even more so!

As a 14-year old in my local club I
decided (with a lot of help from a
couple of more experienced members)
to build a Don Young ‘Railmotor’

No.1 locomotive, a write-up of which
appeared in the April 2007 edition of

EIM. When the time came I fabricated

all the backhead fittings for Railmotor

and these fittings included the whistle.

My first whistle for Railmotor was
made by way of the conventional
copper tube, rear inlet hole, internal

recess, outlet slit and voice slot method

(Photo 1), and to be honest it worked
perfectly well (if perhaps a bit high
pitched because of its short length).

Since then, I have worked on
various other projects and often
wondered if there was an alternative
method for making a whistle. A
couple of years after first
commissioning Railmotor I upgraded
some of the backhead fittings and
pipework, and took the opportunity to
look at the whistle.

Starting with a piece of 16-inch x
22swg (approximately 0.500-inch
bore) copper tube, a voice slot was cut

file and making two adjacent passes to
give a slot of approximate 716-inch
width and %-inch in from one end of
the tube.

Live on air
Without thinking further I then fired
up my compressor, placed a finger
over the end of the four and a bit-inch
long tube and aimed the air nozzle
towards the voice slot at
approximately 45 degrees. It sounded
fine across a 40-80 psi range so |
considered the slot and tube length
were okay and set about making the
end cap.

This was made from a length of
78-inch diameter PB102 bronze and
turned down to %16-inch diameter by
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-~ ABOVE: this
~ shows how
using a 7mm (732) ‘bastard cut’ square | the whistle

- designed by
~ Andrew s

- fitted under
- the caband
E above the

~ injector on

his Railmotor.

- PHOTO 1:

- The first,

§ conventional,
~ whistle that

. Andrew made
~ for fitting to
the Railmotor.

All photos in
. this feature by
~ the author
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Y16-inch long. A Ys-inch step was then

turned to fit snugly in the end of the
. whistle tube, which leaves a %16-inch
- shoulder to locate against the end of it.

With this silver soldered in place, I

. was standing outside my shed one day
- and then it came to me. Why do we

. need an outlet slit at all and not just

- an open ended pipe exactly as per the
. air nozzle? After all, ‘to plane’ the

- outlet slit is arguably the most

. challenging part of making a whistle,
. unless you are fortunate to have a

. set-up already in place.

After more thought I set about

fabricating a new inlet to take a curved
- copper pipe (Photo 2). Using the air

nozzle, I ascertained that an angle of
approximately 45 degrees was
necessary on the outlet pipe and the
outlet hole approximately halfway
between the end of the whistle and the
voice slot itself, with the outlet hole just
off the inside body of the whistle tube.
My inlet piece was made using the
same outline dimensions as per the
end cap above but with the addition of
a Ya-inch length of 7/32-inch x 40tpi
threads on the outside face and drilled
throughout ¥s-inch. The outlet pipe
was ¥8-inch outside diameter x 26swg
copper pipe of approximate 0.080-
inch internal diameter and this was
silver soldered in place before being

il
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bent to an approximate 45-degree
angle. Finally, the pipe was trimmed
to length so it fitted inside the whistle
tube and was now ready for testing.
Unfortunately, however, this test
proved unsuccessful!

Making modifications

After a little more head scratching the
only thing I could think of was that
the bore of the outlet pipe was
insufficient for this method. The hole
in the air nozzle from the compressor
was 0.102-inch internal diameter so |
went back and made another version,
exactly as above except the outlet was
%32-inch outside diameter x 26swg
copper pipe of approximate 0.110-inch
internal diameter. This minor change
also necessitated the re-working of the
inlet piece with a ¥8-inch deep x
%32-inch outside diameter
counterbore on the inside face to silver
solder the new outlet pipe into.

This one was near perfect and
confident all was okay I then silver
soldered the inlet piece into the main
whistle tube using a jig so the outlet
pipe was held rotationally central to

www.model-engineering-forum.co.uk

“Some

have
quite loud
~ whistles
~ given their
 diminutive
size...”

PHOTO 2:
The new inlet
designed to
take a curved

copper pipe.

PHOTO 3:
The curved
outlet hole,
- looking
. through the
. voice slot on
. the whistle.

~ the voice slot. Cleaned up and ready
= to go the finished whistle sounded

~ great on air across a 40-100psi range,
~ although dialling it down much

~ resulted in insufficient volume to

~ create a note, so I concluded that

~ 40psi is pretty much the bottom end
~ for effective use with a voice slot of

~ this width.

Spurred on by this discovery I set

about making a new whistle for

~ Railmotor. I decided to reduce the
diameter but increase the length of the
~ copper tube for the whistle and see if I
- could lower the note slightly.

My new whistle tube is an offcut
from one of my boiler flues and is

~ 716-inch outside diameter x 20swg, so

about 0.360-inch bore and pretty

~ much 5 inches in length.

Manufacture was identical to the
trial one above, except I initially cut a
single width voice slot of 7mm

~ (%52-inch) and %-inch in from one
locomotives |
E ~ excellent results at breath pressure

. (about 5psi) but was very screechy at

. anything much above this, which may
. mean there is a direct correlation

. between the width of the voice slot

. and the pressure at which the whistle

. is pleasing to the ear!

end of the tube. This proved to have

[ then took a second cut to make

the voice slot just over ¥2-inch wide
- and this gave excellent results on air
. from about 25psi upwards to 100psi!

Once happy, | made and then

. silver soldered both the front cap and
. rear inlet fitting in readiness for
- attaching to the locomotive. The cap
. and inlet fitting were made from

15 -inch diameter PB102 bronze and

. turned down to suit the smaller-sized
. tube. All other dimensions and thread
. size are the same as per my trial cap

- and inlet fitting.

The final note is perhaps a bit deep

for a locomotive of Railmotor’s size
. and the volume not enormous but it
. appears more scale — some locomotives
. have quite loud whistles given their

LOCOMOTIVES

diminutive size. Photo 3 shows the
curved outlet hole looking through the
voice slot on the finished whistle.

Once attached to the locomotive,
this whistle worked very well from
about 40psi up to 90psi, which
Railmotor’s safety valves are set at.
The heading photo shows the current
horizontal position of the whistle
directly under the cab side and above
the injector.

My next challenge is to make an
suitable LMS "hooter’ type whistle
for my 5-inch gauge ‘Royal Scot,
which is a slow but sure long-term
rebuild project!

Different methods?

Now for some disclaimers! I have to
say this is the first time [ know of a
whistle made in this way and
hopefully fellow model engineers now
have a different method of producing
one. The photographs illustrate my
version; however it would be
interesting to hear feedback from
others who try this for themselves
using different sizes of whistle tube,
voice slot lengths and outlet pipe bores
— the latter of which could also be
turned as part of the inlet fitting to
save an additional silver soldering job.

All components (except the copper
whistle/inlet pipes) are made from
PB102 Bronze (I do not generally use
or recommend brass on locomotive
fittings) and all are silver soldered
using JM Easi-Flo no.2 (now Silver-Flo
55). Soft solder is really not suitable
for locomotive fittings and too weak
for my liking. I have seen too many
failures to have any confidence in
using soft solder for such fittings and
don’t see why this is necessary when
silver soldering small fittings should
be within the capability of almost all
model engineers.

There are several methods of
cutting the voice slot in the whistle
body, however a square file as
described above is by far the quickest
and is quite accurate enough,
although thorough de-burring and
straightening of all edges is also
essential - I do not recommend
milling this slot.

There are a couple of other things
to bear in mind. Firstly, testing a
whistle on air does not necessarily
give a good indication as to its
performance on steam because there
is the problem of expansion/saturation
with steam. This leads me to my
second point, which is that
performance is largely dependent on
the take-off point, valve type and
pipework leading from the boiler to
the whistle itself. My Railmotor
whistle is by far louder on air than
through my valve and pipework on
the locomotive; however the note and
range are very similar. [EL71
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A passenger carriage for

the Apple Valley Railway

Simon describes how he provided passenger-carrying rolling stock to run on the
budget-based 7)4-inch gauge ride-on railway that he built in his garden.

BY SIMON MACE - Part four of six

ne of the most challenging

“My attempt

projects (so far) in building my s
garden railway has been the ata practical |

development of an appropriate - 7Y%-inch |
passenger-carrying vehicle. A quick | gauge
study of carriages in use on miniature
railways shows an amazing variety, gafrden
everything from heavy duty sit-astride =~ I ailway
benches to perfectly detailed scale camr'age
models of luxury Pullman cars. _total

The first thing I came to realise dit
when considering my rolling stock e
was that the design of the carriage - was under
must meet the needs of the railway. - £200...7
This may seem to be an obvious thing
to say, but coming from the G-scale
world, where rolling stock is likely to
be selected more on the basis of - ABOVE
appearance than function, thiswasa | RIGHT:
factor that required some thought. - Two of Simon’s

For the Apple Valley Railway, the | passenger
list of requirements went something carriages,
like this; - which this
1) Must be able to carry two adultsin | shot shows
relative comfort ~ aresuitable
2) Must be stable - for very tight
3) Must be cheap ~ curves (about
4) Must be able to handle seven-feet - 8ftradiusin
radius curves this example).
5) Should appear ‘railway-like’.

Building a short series of basic ~ RIGHT:
wagons gave some useful experience | The finished
of what would work, and what ~ carriage out
wouldn’t, on my line. in the Cornish

. sunshine.

Four-wheeled prototype

First up was a simple four-wheeled flat
wagon, used for construction of the
railway. Although extremely quick
and cheap to build, and capable of
carrying a loaded wheelbarrow, this
wagon showed up the shortcomings of
four-wheelers. The 18-inch wheelbase
was too long for the tight curves, and
the bearings — simple holes drilled
into the chassis timbers (with plenty
of grease added) - proved inadequate.
Still it proved useful for a while.

The next attempt was a flat wagon
on commercial bogies (5-inch gauge).
This was much better, gliding around
the curves with ease. After attention
to the position of the rubbing blocks
between the bogie and chassis, it even
stayed on the rails! Gliding through
the garden, with a proper ‘clickety
clack’ over rail joints confirmed that
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“A hint of
the elegant
vehicle

typically

used on
Edwardian
miniature

railways...”

Another view
of the finished
carriage, the
simple body
construction
clear to see.

LEFT: A view
underneath
reveals the
equally simple
(and very short
wheelbase)
bogies fitted.

TOP RIGHT:
Apple Valley
No2 with a
pair of simple
carriages.

CENTRE
RIGHT: The
concepts are
not limited

to passenger
vehicles. This
bogie open
wagon was built
on the same
principles.

RIGHT: The
straightforward
construction

of the chassis,
and minimalist
bogies of the
open wagon
are revealed.

All photos in
this feature by

bogie vehicles were really the best
- way to go.

The top of the flat wagon was 15

_inches wide, by 4ft long. This was
~ideal for one passenger, but too small
ABOVE LEFT: for two. Also, beinggseated on a flat
~deck meant either being cross legged
~ (with the risk to knees from lineside
-~ objects), or sitting a long way back

~ from the loco.

Although not a problem for me,

visitors often had trouble balancing on
the 5-inch gauge, leading to a couple

- of ‘near miss’ accidents. Undoubtedly

~ 5-inch gauge ground-level carriages

- can be made safe and comfortable (the
- Strawberry Line in Bristol uses them

~ for heavy commercial passenger
hauling), but I decided to go for the
 somewhat more radical alternative

~ solution of stepping up a gauge.

I now felt that I was ready to build

~something more engineered. The

RAILWAYS

basic idea was to get as much weight as
low down as possible. To this end, my
carriage is really a form of well-wagon.

Heavy chassis rails are made from
lengths of 4-inch x 2-inch timber, on
edge, running the length of the
carriage. These are joined to buffer
beams, made of the same material,
using steel angle brackets. The added
advantage of this arrangement is that
not only are moving parts hidden
away from little hands and feet, but if
there is a derailment the carriage just
parks itself onto the rail tops -
supported by the buffer beams.

The finished chassis is 15 inches
wide, by 5ft long. This allows for two
(friendly) adults to sit facing each
other, or for the driver to sit facing
forwards, with their feet on the
footplate. Alternatively, small children
can be safely sat in the well.

At each end of the carriage is a

www.model-engineering-forum.co.uk

sturdy "deck’ made from scaffold
planks. The chassis rails actually hang
from these planks, supported by coach
bolts. The bogies are mounted
underneath the decks, so that the
buffer beams are about %2-inch above
the rails.

The central well is 11 inches wide;
enough for most adults to comfortably
get their feet in. The floor uses yet
more scaffold-plank timber, partly
because I had some (it’s available for
next to nothing once ‘condemned’ for
its original purpose), and partly
because it adds useful additional
weight at the lowest possible point. A
floor made from thick steel plate
would be even better.

The bogies are home built, using
wheels from Ride-on Railways. I have
used self-aligning pillow block
bearings, bought via eBay, on the
inside of the wheels in order to keep P
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the width down and to allow the
bogies to turn inside the chassis
without fouling. The inner mounting
bolts for the bearings double up as
bearers between bogie and chassis.

Edwardian style

The bodywork is intended to resemble
an open wagon, with a hint of the
elegant vehicle typically used on
Edwardian miniature railways (well
that’s what I like to imagine anyway!).
There is nothing clever here - just
common planed planks from the DIY
centre, cut to shape on a table saw.

The semi-scale planking effect was
achieved by setting the blade with
only a couple of millimetres
protruding and passing the timber
over the top. With a coat of black paint
on the chassis, and some walnut
varnish on the body, the whole vehicle
started to look quite presentable. The
addition of homemade seats and

couplings finished everything off. “Such thfﬂgs
In order to increase carrying as sprfnging
capacity, I later added footboards to are a Non-

the outside of the chassis rails, and a ,
full length seat - effectively making essential

the carriage a ‘sit astride’ design. This complication
allows more people to be carried,and | 0ona small
gives a greater feeling of stability, but railway such
produces a considerably larger | 38 mine..”
overhang on curves.

The completed carriage is quite a
heavy lump, necessary for good track
holding. It is really a two-person lift,
but I can handle it myself by removing
the bogies first.

Springs — what springs?
More engineering-minded readers
will have noticed that there has been
no mention in this description of
springing or compensation. My own
experience has led me to believe that
such things are a non-essential
complication on a small railway such
as mine. Speeds are low enough that
the ride is not rough, or jarring, and
arranging the bogie bearing points to
be within the line of the rails ensures
that there is always some load on
every wheel, keeping it on the track.
The trick seems to be to make sure
that there is plenty of ‘slop’ in the
mounting pivots to allow the bogies to
find their proper place on the track -
that, and plenty of grease.

So there it is; my attempt at a
practical, 7%-inch gauge, garden
railway carriage. Total expenditure
was under £200. [E171

B Parts 1to 3 of this feature describing
the creation of the Apple Valley Railway,
the building of its track and construction
of a simple battery locomotive appeared
in the August to October 2019 issues of
EIM. Next month Simon describes his
second locomotive, actually a rebuild of
something rather unusual...
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A Brake with Tradition

Peter and his 14-year-old son Matthew describe a novel form of brake block

for use on passenger and riding trucks

BY PETER AND MATTHEW KENINGTON

atthew and I have been
building a small, (relatively)
lightweight riding truck

which we hope will be suitable for use
with a 3%2-inch gauge “Tich’ that

Matthew has been given to restore. We |

undertook the design of the truck in
3D CAD software and the main
components have been laser cut, based
upon our drawings.

The design is inherently 5-inch
gauge but with a dual 5-inch/3%2-inch
gauge-compatible coupling. It is now
complete and went together well,
considering that it’s our first design of
this nature (and may feature in a
further article for EIM in due
course...). As a part of the design, we
clearly needed some brake shoes and
looking at the various model
engineering retailers we were unable
to find castings of the right size to suit
our wheels. Castings are readily
available to suit specific locomotives
(and tenders), but none were suitable
for our wheel size. Castings can also
be (relatively) expensive — in other
words incompatible with pocket-
money spending power.

We had designed some brake
blocks in CAD, to ensure that our
brake-hangers and their pivot points
were suitable and in the right places,
so it looked as if we were going to have

to make them as well, from ‘bar stock’.
- for painting.
. ‘Flaps’ sticking

To cut a long story short, we did make
a set (Photo 1) and it was a useful
learning exercise, however it also
made us acutely aware of how long
making such items takes (and why
most sensible model engineers buy
castings, where available!).

3D solution?

This process led Matthew to ask why
we didn’t just 3D-print some brake
blocks; after all, plastic brake blocks
are available from suppliers such as
PNP Railways, so they must work
okay. We even had some such blocks
already, purchased for a yet-to-be-
started 7%-inch gauge project (Photo
2); sadly these are too large for
(unmodified) use on our 5-inch gauge
riding truck.

Being a typical dad, I came up
with all sorts of reasons why this idea
wouldn’t work:

1) They wouldn’t be strong enough to
cope with the force of some over-
enthusiastic (panic) braking in an
‘emergency situation

www.model-engineering-forum.co.uk

PHOTO 1:
Brake blocks
fabricated

from steel

(for blocks
themselves)
and cast

iron (for
replaceable
shoes), ready

out from
bottom of
blocks are
strips of

tape to mask

contact
surfaces.

PHOTO 2:
Typical plastic
(commercial)
brake blocks.

FIGURE 1:
CAD model of

the brake-block

- drawing not

to scale but

all dimensions
in mm.

All photos and |
- diagrams in this |

feature by
the authors
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2) They would melt with the heat
generated by the friction of heavy use

(most 3D printing is undertaken with

. PLA, which has a low melting point

. and will deform in a decently-hot

. conservatory or car)

. 3) They would wear out too quickly

. 4) They wouldn’t have enough friction

i e

3 "-'If“' _'E’n:k' o

-

to work effectively as brakes.
Fortunately, Matthew is made of
sterner-stuff and wasn’t going to be
put off by such unproven speculation;
he wanted to try a set and see what
happened. After all, as he pointed out,
we would use only a few pennies
worth of PLA (quite literally - >
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probably under 10p worth for all four
blocks) and had the option of moving
on to other materials (for example
PETG) if heat was a problem. We even
already had a 3D CAD design for the
blocks (as discussed above) and so it
was simply a matter of printing some
and trying them out.

He had already proved to me that
PLA (even with only a small
percentage of ‘infill’) can be extremely
strong — astonishingly so for a "plastic
- 50 I couldn’t really argue that it was
worth a try. As a final ‘clincher’, PLA
is a plant-derived filament and so is
biodegradable; even if our experiment
didn’t work, we weren’t going to add
to the single-use plastics mountain.
Game and first set to Matthew...

The design
The tull drawings of the brake block

we designed are shown in Figure 1. It
is an entirely conventional design and
can be adapted to suit particular
wheel and brake-hanger dimensions.
This particular brake block was
dimensioned for a wheel of 37.5mm
radius, which was dictated by the solid
wheels we had available for the 5-inch
gauge riding truck discussed above.
The brake blocks were printed in
PLA on a Wanhao i3 Plus 3D printer
(Photo 3) and took approximately four
hours to print out with the settings we
used. Note that we printed all four
blocks simultaneously (Photo 4).

Printer settings

The blocks were arranged on the
printer bed as shown in Photo 5. Only
minimal support material is required
with this orientation. It is wise to
print a ‘raft’ in order to ensure that
the blocks adhere to the print bed
- these are easy to remove afterwards
with a file (Photo 6).

The detail of the print settings
used is shown in Table 1 and Table 2.
With these settings, the print time was
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WARNING: The heating board plate generates high
gomperatures that can cause injury . Never touchit
while it is in operation. Always allow the WANHAO
duplicator to cool down before reaching inside.
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4 hours 15 minutes. We also tried a
much coarser, and consequently
quicker, printer configuration, with a
print time of just over 2 hours. This,
unsurprisingly, resulted in rougher-
looking parts, but was fine in all other
important respects (size accuracy,
strength and such).

Fitting the blocks

Once printed, the brake blocks
required very minor dressing with a
file to ensure that the slot for the
brake hanger was clear of debris. The
brake blocks were then installed on
their (steel) brake hangers, with an
M2 bolt acting as both the pivot and
the securing mechanism, in each case
(Photo 7). Testing was delayed, due to
a sceptical dad wanting to try out his
variant of the idea at the same time, as
will now be detailed.

Whilst the PLA-only brake blocks
looked to be usable, a variant of the
idea was hatched, with a plan to
compare the two options in a scientific
'showdown’ on Hereford SME’s raised
track (game and second set to dad).
The enhanced design we came up with

PHOTO 3:
Brake blocks
being printed
on Wanhao

i3 Plus 3D
printer (in PLA
filament) at
approximately
50 per cent
stage through
the process.

PHOTO 4:
Removing
completed
brake blocks.
Note use of

a ‘raft’ to aid
adhesion onto
the print bed.

PHOTO 5:
Positioning of
brake blocks

on printer bed.
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Outer Before Inner Walls IS SO B upon the use of 0.5mm thick (25 swg)
Altarnste Bxiva Wall Support Placement Everywhere v + steel sheet, with a 0.5mm bend radius
Cﬂmpﬂnﬁtewa"cjyeﬂaps T Suppﬂn: Pattern zlg zag ol bEng ﬁSSUIHEd fDI' bﬂth Df thE
Compensate Outer Wall Overlaps v = Build Plate Adhesion .z obtuse-angle bends. Clearly, thicker or
Compensate Inner Wall Overlaps | v Build Plate Adhesion Type Raft ~ | thinner steel may be used, based upon
Fill Gaps Between Walls Everywhere v Raft Air Gap 03 mm what is to hand in the WﬂrkShDP? with
—_———— £
Horizontal Expansion 0 mm Initial LE}’EI’ L Dverlap 0.15 mm zFﬂmmensurat‘i ﬁdﬂ;{lf&tmené tﬂ th}f
Initial Layer Horizontal Expansion 0 mm Raft Top Layers 2 IMEH_SIGHS (and radius used on the
_ = 3D-printed brake block).
Z Seam Alignment Shortest
TABLE 1 TABLE 2 The steel we used came from the

casing of an old domestic appliance

is shown in Figure 2 to Figure 4.

The basic printed brake-block
design is almost identical to the first
prototype, with the only differences
being the addition of a radius (0.5mm)
to the upper corners of the brake-
block face and the addition of two
holes to accommodate self-tapping
screws (No. 4 x 10mm overall length,
including heads).

These screws are used to retain a
formed-steel brake-lining. They are
essentially only required to ensure
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PHOTO 6:
Four complete
brake blocks,
once ‘raft’ has
been removed.

TABLE 1:
Printer settings

(part 1)

TABLE 2:
Printer settings

(part 2)

PHOTO 7:
Close-up of a
brake-block
In situ on its
brake hanger.

PHOTO 8:
Brake-linings
prior to being
shaped. Note
score marks
to assist

with bending.

that the linings don’t fall off through
vibration in use or transportation and
take almost no force directly; hence
the use of self-tapping screws is more
than adequate.

At this point, you may be
wondering why it was felt necessary to
include explicit holes, when using
self-tapping screws in a plastic
component. After all, by their very
nature such screws are intended to
form their own holes and threads in
soft materials, including plastics. The
reason for this is that in a 3D-printed

and, as such, has a certain degree of
rust resistance (such steel is often of a
form known as Zintec, which whilst
not rust pmﬂf, 1s more rust resistant
than conventional mild steel).

Note that the bend-angle for bend
no. 2, specified in the table in Figure
3, is not very meaningful, as the shape
to be formed is a curve of radius
approximately 37.5mm; it can
therefore be ignored. The two holes
located at either end of the steel brake
lining may be drilled a little oversize,
to accommodate imperfect bending/ P
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EXPERMENTAL

forming of the brake lining, without
undue impact on the strength or
effectiveness of the assembly - we
didn’t find this to be necessary with
the thickness of steel we used.

Figure 4 is a CAD drawing of the
formed brake lining. The main
(37.5mm radius) bend can be made
using either a manufactured former
(for example turned from wood or
scrap metal) or a suitable diameter
item to hand (see below). The self-
tapping screws can be used (within
reason) to force an under-radius bend
(for example something bent ‘too far’)
to conform to the required contour,
when the lining is attached to the part.
It is therefore preferable to over-bend
(bend it ‘too much’), rather than
under-bend, the part.

Photo 8 shows the manufactured
brake linings made according to the
drawing shown in Figure 3. The score
lines, inserted at the desired locations
of bends 1 and 3, were made using a
2mm end-mill, although a file or
scriber would probably have done just
as well. The part itself was also cut out
very precisely with this same end-mill,
however a hacksaw and file would also
do a good job - this is not, after all, a
‘precision component’ in the same way
that a piston or an eccentric is.

Note that the ‘cleaning up’ of the
part was deliberately undertaken
using a relatively coarse grade of
sandpaper (and we should probably
have used a coarser one) - these are
brake linings after all and high
friction is their whole raison-d’etre, so
we were not exactly looking to achieve
a mirror-finish here.

The brake lining can be formed
around a suitable former by hand,
assuming that something close to the
0.5mm thick steel we used is available,
Photo 9. We used the tamper-proof lid
on an old container as it was to hand.
The former’s diameter needs to be
somewhat smaller than the diameter
of the wheel upon which the brake
shoe will act, as there will inevitably
be some ‘springing’ of the metal once
formed. The former we used was
45mm in diameter, which is quite a bit
smaller than the 75mm diameter
wheel-tread for which the shoes were
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. FIGURE 2:

. CAD model of

. revised PLA

. brake block (for
3D printing) - |
. all dimensions
in mm.

. FIGURE 3:
| CAD drawing of
. brake-lining
. showingall |
. fold-lines and !
. angles - all
. dimensions
- inmm.

' FIGURE 4:

. CAD model of
. brake lining
once formed -
. all dimensions
in mm. Upper
. dimension of
6.6mm is from
. peak of sharp
curve (R.5) to

. base of shallow

curve (R37.5).

PHOTO9:
. Lining is shaped
. around suitable
- former (in

this case, the

. tamper-proof

. lid of a plastic |
. container) | 449 =

. PHOTO 10:
. Formed liner
. ready for acute
. bends (1and 3). e ‘

. PHOTO 11: g
. Fully-formed |

. lining and

. brake-block - it
| isjust about

| possible to tell |
. from this photo |
. that the radius |
. of curvature

of the liningis
. smaller than the |
. equivalent face |
. on brake block.

= - —

43.81

25.45

FIGURE 2

20.2

VL vd

FIGURE 3

Bend Table

ID Direction Angle | Radius

1 Down 124.29 | 0.50

2 Up 68.58 | 37.00

3 Down 124.29 | 0.50

-] 4.49

@1/@/1—1 N

69.07

—

- designed. This allows the liner to be

. ‘straightened’ a little when it is applied
to the brake block, thereby ensuring a
- relatively tight fit.

A small gap between the lining

FIGURE 4

4.4

and the brake shoe is acceptable and
may even be advantageous, as it will
result in a little ‘give’ or springiness in
the application of the brakes, adding
some ‘feel’ to the brake lever in use. It
will also allow the brake-lining to
form to the shape/size of the wheel
(when applied) and should therefore

|
L_ 44.81 _‘
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ensure maximum surface contact
between the lining and the wheel,

providing very effective braking (more

on performance later).

Of course, if you have a set of
bending rollers, then these would be
the ideal solution to realising bend no.
2 — they re still on our ‘wanted’ list
(and it’s a very long list...).

Once formed, the lining should
look like Photo 10 and is now ready
for bends 1 & 3. We used a vice and
the gentle application of a hammer to
achieve the initial 90 degrees of the

PHOTO 12:
The lining is
attached to

a brake block
using a self-
tapping screw.

PHOTO 13:
Assembled,
brake block
with lining
attached.

PHOTO 14:
The finished
3D printed
brake-block
and its steel
brake-lining,
together with
its brothers
and sisters.
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bend. The remainder of the bend was
achieved by hand, using a brake-block
as the ‘former’.

Once both bends are complete, the

. resulting brake-block lining should

. look something like the one shown in
. Photo 11. Here it is compared to a

. brake block and it can be seen (just!)

- that it has a tighter bend radius than
the block it will be attached to,

. allowing it to ‘straighten-out’ a little

. when attached and thereby form a
tight fit to the surface of the block (as
. discussed above).

The final step is to attach the

- linings to the brake blocks, with the

. No. 4 self-tapping screws (Photo 12).

. These should be a tight fit and will not
. shake loose during use. Once both

. screws are inserted, the finished brake
- block should look like Photo 13, with

the complete set shown in Photo 14.

. Brake Testing

. Being scientific types, we decided that
. a proper scientific test of the three

. types of brake block was in order. The
. testing process had to wait for the

- riding truck itself to be finished - this
. required the burning of a little

. midnight oil on the day before a

. planned trip to our local, but still
relatively distant, club track, Hereford
. SME. Fortunately the day itself was

. glorious, with a dry track and no

. ‘leaves on the line’ or other problems

. to contend with, meaning that a “fair’
. test should result.

We fitted each type of brake block

. in turn (steel/cast-iron, 3D-printed

. PLA and steel-lined PLA), to the

. riding truck, and then tested its

. effectiveness as judged by the achieved
. stopping distance from a constant
initial speed, braking at the same

. point on the track.

We began with the ‘traditional’

steel/cast-iron brake-blocks (Photo

15), then moved to the all-plastic

(unlined) 3D-printed blocks (Photo

16) and finally the lined, 3D-printed

. blocks (Photo 17). Matthew was the

- “driver’ for these tests (Photo 18) and,
- with a little practice, it was possible to
. achieve reasonably scientific and

. reproducible results.

[tis fair to say that in all cases, the

. brakes were very effective - far better

. than most other riding trucks we have
- used (including our existing ground-

. level only riding truck). This is

. probably a combination of the fact

. that all four wheels are braked, with a
. good mechanical advantage from the

. braking system and the small,

- lightweight, design of the truck itself.

So, what were the results? You can

. mentally picture a drum-roll at this
- point... The all-metal and steel-lined
. brakes (perhaps unsurprisingly)

. yielded almost identical stopping

. distances, certainly well within the

EXPERIMENTAL

margins of experimental error for our
somewhat ad-hoc testing regime. The
all-plastic brake blocks were a little
poorer, taking around a 50 per cent
greater distance to stop the truck,
however even this distance was
impressively small and entirely safe/
usable on a club track - for this size of
riding truck, at least.

Durability

So, what about durability? There are
two aspects to this:

1) How long will the brakes last in
operation (in other words how quickly
will they wear out)?

2) Is an over-enthusiastic application
of the brakes likely to cause them to
disintegrate or shatter (after all, they
are only made of plastic...)?

Dealing with point 1 first, the
all-plastic brake shoes will clearly
wear more quickly than the partially
or wholly metal ones, however this
should be balanced against the
extreme ease with which a new set
can be made and replacement
effected. It is simply a matter of
re-printing a new set of brake blocks
from the already-existing design - a
few pence in PLA and a few
(unattended) hours of printing,
neither of which is a major issue.

The steel-lined PLA brake shoes
will also wear eventually (at least the
lining will), albeit much more slowly,
and again re-lining is a fairly
straightforward and extremely
inexpensive task.

Point 2 was thoroughly tested by
Matthew, in the way that only an
over-enthusiastic young person can;
he, of course, wanted to test how short
the shortest possible braking distance
was (and test it repeatedly!), so the
brake handle was yanked in a manner
guaranteed to thoroughly test the
structural integrity of the entire
braking system (and not just the brake
shoes). Think emergency stop with a
full load of passengers and you'll get
somewhere close to the force applied.

Despite his best etforts, the
3D-printed brake blocks suffered no
damage whatsoever - no cracking,
shattering, de-forming or the like.

For completeness, it is also worth
mentioning that all of the other
components of the braking system
survived unscathed, so we clearly have
a solid design!

To sum up, the 3D printing of
brake blocks, whether subsequently
lined or not, is clearly a good option
for use on a riding truck or passenger
carriage. In the latter case, it is
probably wisest to go for the lined
option, both for the sake of longevity
and also in the light of its improved
stopping distance. As a method of
construction, it is quick and simple to
do, saving an enormous amount of
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time when compared to the traditional
‘machined-from-solid” approach, with
no major disadvantages (other than,
arguably, appearance, which is not
usually a major consideration for
non-scale rolling stock). It is also very
low cost in terms of materials and

o+
e T 3

PHOTO 15: Steel/cast-iron brake blocks fitted to riding
truck - note two-part construction, with brake linings

machined from cast-iron.

certainly cheaper than using castings,

or a machine-from-solid approach.

So [ think I would call that a
score-draw between father and son -
the tie-breaker will have to wait until
our next project. [E171

Tech Ed Harry offers one extra piece of
advice: “With steel-lined brake blocks,
you don't want cast-iron wheels as the
wheels will wear way before the lining
on the blocks!”

PHOTO 16: Unlined 3D-printed brake-block fitted to the
riding truck, for testing

PHOTO 17: Lined brake-block fitted to the riding truck

PHOTO 18: Riding truck (in raised-track form), testing at
Hereford SME. In each test it was propelled (manually) at
similar speed, with Matthew as ‘driver’. The brakes were then
applied at the same point and their relative effectiveness
(stopping distance) assessed,for each design of brake-block.

LETTERS

Young ingenuity provides hope fo

much enjoyed Matthew Kenington's

article on soft jaws (EIM Sept 2019),
an excellent idea and very well-written
article, I have no doubt that he is
destined to become a fine engineer if
that is what he wants.

No doubt some older readers will
denigrate his idea as something they
did back in the year dot but I
appreciate that Matthew has thought
this out for himself, used resources
available and come up with a very
good practical solution to an age old
problem. I shall certainly be knocking
up a few of these, perhaps using some
old copper heating pipe as I don’t have
access to bits of antennae!

Please pass on my congratulations
and best wishes, there is hope yet for
our hobby and industry.

Graham Porcas

The Editor writes: Fully agree! The
sheer output and ingenuity of
14-year-old Matthew and his dad has
to be seen to be believed. They have
since sent in five more features, all of
grea tinterest and the first of which
appears in this issue.

V-block drilling jigs

I note the article showing a V-block
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. drilling jig (EIM Aug 2019) which is

. made more useful by having a larger

- hole in the jig which accepts a series of
. flanged inserts with each insert

- drilled to accept different drill sizes.
For those who want a quick fix, a

. simpler solution is to put the bar

. requiring a cross hole in the lathe

- drill end of the bar in the usual way

- with the hole size required for the

- cross hole about Y4-inch deep and

. part off.
Place the bar in the plain jaws of
. the vice with the parted-off hole jig

. located above the bar and within the

. vice jaws and in the required position.
Tighten the vice and drill hole

. then cut the bar to length. If the hole
. jig is hardened it can be used time

. and again. Over time one assembles a
. bin of small jigs to suit most

- occasions. Because this arrangement
. is self-aligning I have found it to be

. very accurate, even on /1sth

- diameter stock.

A piece of scrap brass below the

. bar avoids damaging the vice. For

- larger diameters make the parted off

. section at least the diameter of the bar
- in length to ensure the vice jaw holds

. the jig vertically.

Model
engineering
query
to have
answered

or point to
make? Email
or write to
the address

on page 3.

Michael Warren.

r the future...

Sutton Miniature Railway
Contained within the August EIM is a
plea for information about the Sutton
Coldfield Miniature Railway.

As a child no trip to Sutton Park
was complete without a trip on the
railway, this also applied to Dudley
Zoo with its miniature railway, and
for a short while, a 15-inch gauge
railway in Walsall Arboretum.

Plateway Press produced a booklet
The Sutton Coldfield Fifteen Inch
Gauge Railway by T D Tidmarsh in
1990 describing the history of the line,
a copy of which I have.

The owner of the railway, Mr T G
Hunt, owned an engineering works
also and so was well able to maintain
the equipment in good order.

The area that was once occupied
by the railway is now an athletics
track attached to Sutton Coldfield
Leisure Centre.

Bob Bray

The Editor writes: As Bob surmised in
the full version of his letter he was one
of several readers who answered
David Mills’ plea for information on
this line, providing a lot of useful
material for which we and David are
very grateful.
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ews reaches us from the the Society of

Model and Experimental Engineers, the
SMEE to you and us, describing the
remarkable reunion of a model locomotive,
its driver and passenger after a mere 61 years!

In 1958 the young Ann Hatherill (neé

Carter) drove the locomotive ‘Conversion’ at
the Model Engineer Exhibition. Her
passengers included Diane (known as Dee)
and Philip Crebbin, whose grandfather Jim
Crebbin had built the engine.

Now a barrister in Hong Kong, Dee
Crebbin recently met Ann Hatherill and
SMEE members with the engine Conversion.
Dee remembers the 1958 exhibition and
recalls wearing a green and white gingham
dress to it!

Ann, who is now the SMEE’s archivist
and recalls being introduced to James
Crebbin by her father, Bill Carter, before she
was old enough to join the SMEE.
“Unfortunately he died two years before I
joined in 1952 - his loco "“Cosmo Bonsor,
which he gifted to the society in 1948, was
not run after he died, however Conversion,
which he left to the society, was run at Model
Engineer Exhibitions for many more years. I
drove it a number of times - it coped with all
loads, was a very free steamer and rarely
slipped on starting.”

Ann remembers clearly the occasion
when her special passengers were James’
daughter-in-law Mary and his grandchildren
Philip and Diane. “At that time, 1958, I was
21 years old and Diane (known as Dee) was

T——

ABOVE LEFT:
Ann Hatherill drives
Jim Crebbin’s
‘Conversion’ at

the 1958 Model
Engineer Exhibition.
Passengers are his
grandchildren Dee
and Philip Crebbin
with their mother.

LEFT: Ann Hatherill
and Dee Crebbin
reunited with
Conversion on 19th
September 2019.

Photos courtesy
of the SMEE

61 years on, Ann recalls special load

10. I never imagined that many years later
Dee and I would be able to meet again with
the loco Conversion ".

Jim Crebbin’s engine, Cosmo Bonsor, has
gone on display at the ‘Brass, Steam and Fire’
exhibition that opened at the National
Railway Museum in York on Thursday 26th
September and Jim’s life and locomotives
feature in a new SMEE publication linked to
the exhibition.

Remarkable story

The Remarkable Jim Crebbin and his
Experimental Locomotives by Roger
Backhouse describes how a Bank of England
clerk overcame parental discouragement and
no formal engineering training to become
one of the leading model engineers in the
first half of the 20th century. Besides details
of Jim Crebbin’ s surprising life this book
includes details of his locomotive and model
boat experiments.

One of very few model engineers to try
locomotive compounding, Jim Crebbin
advised Great Western Railway chief
mechanical engineer G.J. Churchward on
introducing the de Glehn compounds on the
GWR. Other friends and contacts included
Sir Nigel Gresley, Karl Golsdorf, Professor
Edouard Sauvage. W.]. Bassett-Lowke, the
conductor Sir Henry Wood and Colonel
Ricardo, the inpsiration for Toad of Toad
Hall! In extensive travel abroad Jim was an
ambassador for model engineering,
encouraging newcomers to the hobby.

According to chairman Alan Wragg the
SMEE is very pleased to support the NRM
exhibition. “Jim Crebbin was a SMEE founder
who contributed much to our growth and
activities besides being very much in our
tradition of experimental engineering,” Alan
said, adding; “"He was always keen to
encourage beginners and SMEE aims to
continue that tradition with our training
courses and other support.”

REVIEWS

The remarkable Jim Crebbin and his experimental locomotives

By Roger Backhouse

The remarkable
Jim Crebbin and his

Likely many of us today will not recognise the name
of Jim Crebbin as we will noted model engineers
such as Curly Lawrence (LBSC), Henry Greenly,
Martin Evans and such, but in fact Jim is worthy of
being considered on the same level. He is described in
the introduction to this book as probably the best-
known amateur model engineer in Britain in the first
quarter of the 20th century, and his locomotive
‘Cosmo Bonsor’ globally famous.

He travelled extensively on full-size footplates,
counted many of the noted locomotive engineers of the
day amongst his acquaintances and even advised some
of them on certain aspects of locomotive practice such
as compounding.

Roger Backhouse’s welcome book strips away some
of the mystery surrounding Jim Crebbin. In its 82
pages this A4 softback begins by describing Crebbin’s
life, then detailing his various experiments with model
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locomotives and boats, and describing in details the
bespoke locomotives he constructed.

These were generally built to 4%2-inch gauge,
which Jim considered the minimum for adequately
accommodating inside motion, and were never to
scale, but freelance designs as the basis for his
experiments. These encompassed such aspects as oil
firing, brick arches, flash steam, compounding - it
seems Jim was never afraid to experiment.

All is described in detail in a book that all
model engineers will find fascinating to read. AC

Published by the SMEE

Available from the National Railway museum shop or
the SMEE, Marshall House, 28 Wanless Rd, London
SE24 OHW.

Email: booksales@sm-ee.co.uk web: www.sm-ee.co.uk
ISBN: 978-5272-4532-7 Price: £14 plus post
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CLUB NEWS

Lions and longer lines...

Another busy month around the clubs, with lots of expansion going on.

COMPILED BY ANDREW CHARMAN

elcome to this month’s club

round-up and perusing the

various society magazines
that have arrived at EIM Towers over
the past few weeks, the editor’s eye
was immediately drawn to the front
page of the Bournemouth & District
SME newsletter, principally due to the
photo reproduced here - I do like
early locos!

Taken by Chris Bracey it shows
two under-construction versions of
the famed Liverpool & Manchester
Railway locomotive ‘Lion’. The
Bournemouth club’s Littledown track
hosted the Old Locomotive
Committee’'s annual Lionsmeet on
17th August, and apparently it was a
major success. There were plenty of
Lions present, both static and running
including an impressive 7%4-inch
gauge version.

Elsewhere in the newsletter we like
the single paragraph announcement of
the installation of a suggestion box in
the clubhouse, “for members to put
forward ideas to further improve the
Society.” Each form to go in the box
apparently includes a space for the
member making the suggestion to
stare how they would help make it
happen. “Too many times I have heard
‘I think we should do this or do that’,
my question is, who is ‘we’?”
comments club secretary Peter Burton.
True of every organisation we think!

Disney club

Long ago when I was a trainee reporter
on local newspapers [ was repeatedly
told; “Always look for a new angle on a
story” and staff have clearly learnt the
same lesson on the East London ¢
West Essex Guardian, local paper of
the Chingford & District ME. "Walt
Disney was once a member of
Chingford and District Model
Engineering Club - now it is appealing
for money for new track,” the paper
reported recently, describing the club’s
crowdfunding appeal to refurbish the
gorund-level line opened in 1995. It
seems Walt Disney, who liked his
miniature railways and installed them
at his Disneyland theme parks, was
made an honorary member of the
Chingford club when he once visited
while on a business trip to the UK. It’s
a good bit of publicity and we hope it
boosts the club’s appeal.

Now there are plenty of pictures

on this page from the latest exhibition
by the Cambrian ME, held as part of
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ABOVE:
This pair of
Liverpool &
Manchester
Railway ‘Lions’
were among a
host gathered
at the annual
Lionsmeet
organised this
year at the
Bournemouth
SME. Photo:
Chris Bracey/
BSME

RIGHT: This
selection

of visiting
miniature

road engines
certainly
added some
atmosphere to
the yard at the
Welshpool &
Llanfair Light
Railway’s Gala.
Photo: Andrew
Charman

the Welshpool & Llanfair Light
Railway's Gala at the end of August.
Why so many pictures from one club?
Because we don't get sent in enough
from other clubs!

Now the Ed may be biased as he
counts himself as a member of the still
fledgling Cambrian club, but
considering it's not two years old yet
with no permanent home, it certainly
counts a wide range of skills and
interests in its ranks, the Gala display
including everything from
locomotives to stationary engines,
narrow boats and even some finely-
made cannons!

Of particular interest was a
part-built 5-inch gauge LNER Bl
locomotive. This was apparently begun

by someone in the PR office of the
Eastern Region of British Railways in
1981, who farmed out the building of
sub-assemblies to various companies
— so the boiler was built by Tame
Valley Models in Lichfield, the chassis
by a company in Moreton in Marsh,
the tender by Harry Clarkson in York!

The present owner bought the
project in uncompleted state with none
of the sub-assemblies complete, and he
is slowly bringing it all together, not
helped by several changes having been
made to the original drawings with the
aim of the model being closer to the
prototype. We will follow progress
with interest...

Many readers will be aware of the
recent traumas affecting the Bristol
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SME with fears that the local council
would force them to abandon their
Ashton Gate track. Thankfully there
are indications in the latest edition of
the club’s newsletter that a new lease
with the council is close to agreement.
We are glad to hear things are
working out. And the track is
certainly busy - railway manager
Rebecca Strong reports running on
three or four days a week during the
summer, many of these for charities
which is always a good thing.

Height of achievement

Now with more track to run on is the
Nottingham SME, the latest edition of
its Kingpin newsletter reporting on the
virtual completion of an extension to
the 7%4-inch gauge line that we've

been following in recent editions of
Club News.

A first test run around the new
line was carried out as part of member
Stuart Copson’s 90th birthday
celebrations on 17th August. Stuart
and his wife Vicky are long-standing
members who contributed a great deal
of effort and financial support to the
society in its early years. The new
extension includes the highest point
on the club’s line, 136 feet above sea
level, and the opportunity was taken
to name the point ‘Copson Summit’
with the erection of a suitable sign.

An apology to the Leeds SME.
Earlier in the year the club’s Geoff
Shackleton sent us in several changes
to the diary of events due to the
enforced closure of its track at
Eggbrough power station. We duly
made the changes... and then last
month printed the old info. Sorry
about that, gremlin hopefully sorted,
and a reminder that the club is still
running an interesting programme of
evening meetings at Drax Power
Station Sports and Social Club -
details are in the diary on page 41.

Perusing the latest edition of
Criterion, the latest newsletter from
the High Wycombe ME, we were
particularly taken by a photo from the
July public running, a side view of a
train on the raised track, every
passenger a young mum clutching a
toddler - that’s what we call proper
education of the little ones!

The club magazines also regularly
throw up fascinating nuggets of
information. How many of us who
watched the Last Night of the Proms
on the BBC on 14th September were
aware that the father of Proms concert
founder Sir Henry Wood had a shop
in Oxford Street selling model steam
engines. According to Criterion,
Henry Wood Snr “was a retailer to the
gentry of quality model steam engines
and locomotives.” during the 1870s
and 80s, some of these built in a small

factory he owned in Battersea. One or

www.model-engineering-forum.co.uk

“A side view

ofatrainon

the raised
track, every

~ passengera |
 young mum

clutchinga
toddler..”

RIGHT,

FROM TOP:
Scenes from

the Cambrian
ME’s display

at the W&LLR
Gala. Club
members were
kept busy
introducing
visitors to their
work. The items
on display '
showed great
variety, from
steam locos to
narrow boats.
The part-built

B1 with an
interesting
provenance
attracted a lot

of interest (see
text). Extremes
of model
engineering,

a part-built
3)5-inch gauge
‘Canterbury
Lamb and a

fine pair of
model cannons.
Photos: Andrew
Charman |

-y
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i T A -~
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CLUB NEWS

two still apparently survive today.

And one more interesting element
in a particularly fascinating edition of
the High Wycombe newsletter — an
appeal for information on a 1-inch
scale traction engine, apparently to a
Henry Greenly design, said to have
been built by a Mr Jacobs of the High
Wycombe club and which appeared
on the cover of Model Engineer
magazine in 1944. Said model has now
turned up at a museum, in the East
European state of Belarus!

Things are never quiet at the
Rugby ME, and the latest email
newsletter reveals that while the club
may recently have staged a grand
opening of its new station (EIM
September), there are already upgrades
being fitted, including the installation
of points that will form a crossover
between platforms one and two.

Jenga anyone?

Meanwhile a lot of effort is going into

completing the significant extension of

the club’s raised-level track, with
plentiful woodwork to the fore all
being treated in a newly-built special
‘creosote tank. During September the
busy members were planting 19
concrete support pillars per building

RIGHT: The
new station
on the Rugby
ME ground-
level track

s getting an
even newer
crossover.

BELOW:
Extension of
the raised-
level track is

proceeding at

a pace...

BOTTOM:
..requiring a
lot of sleeper
drilling. No
thisis not a
giant game
of Jenga...

Photos:
Rugby ME
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day - very impressive. Other members
are being kept occupied too, with 4000
sourced and cut-to-length sleepers all
needing their rail grooves cut and
fixing screw holes drilled. Jigs have
been designed to make these jobs
easier but the process still looks like a
giant game of Jenga...

Congratulations are certainly due
to Worthing SME member Lionel
Flippance, or more precisely his
daughter Joanne. As the latest
newsletter from the club reports,
multiple and reigning IMLEC
efficiency champion Lionel decided to
let Joanne drive instead of him at this
year’s competition, held at the Leyland
SME on 12th-4th July.

Driving Lionel's BR standard-style
2-8-2in her first IMLEC and in a field
of 28 many of whom were very
experienced in the contest, Joanne
placed second with 2.8% efficiency, the
winner scoring just over 3%.

“I have been competing in IMLEC
since 1990 and this was the first time I
had seen a woman with a place in the
top three,” said Worthing chairman
Kevan Ayling. “T think the IMLEC
fraternity will watch any future entry
by Joanne with interest as she has
certainly given the other competitors
something to think about.”

And finally - hopefully several
readers will be viewing these pages
having just returned from, or about to
go to, the Midlands Model
Engineering Exhibition. Now it’s time
to plan for the next one! Organisers
Meridienne Events have announced
the dates for the 2020 London Model
Engineering Exhibition, which will be
held in its traditional venue of
Alexandra Palace on Friday 17th to
Sunday 19th January.

As ever more than 50 clubs and
almost 2,000 models are promised.
We like this show which combines
plenty of traditional model
engineering with items that are ‘'more

esoteric’ — this year it was Steampunk!
Go to www.londonmodelengineering.
co.uk for details where discounted
advanced tickets can also be ordered.
We are out of space again - keep
those journals coming in, they give us
so much useful information about the

vibrancy of the club scene! [EI]

NOTICE BOARD

When the new editor first took over
EIM he was asked several times if
the readers’ Notice Board section
would be reintroduced, printing free
of charge private for sale or wanted
ads, queries and such like. We
replied if the ads were sent to us we'd
print them, and we never got any!
Now at last we have received one,
and the offer remains - if you have
something for sale, are searching for
that elusive casting or drawing, or
just want to alert your fellow model
engineers to something of interest,
simply send in details to the address
on page 3 and we'll put it in!

1.5 in, between centres about 6.5 in.
90W motor runs on 250v single phase.
6-speed belt drive, 365-6000 rev/min.
(new belts available in UK). Three-jaw
self centring chuck + outside jaws.
Screw cutting metric 0.5-1.5mm. Pitch
also 16-56tpi (according to handbook)
Can be converted to a vertical drill or
mill. Unfortunately the handbook is in
German, most of which seller cannot
understand! Contact Colin Tickle,
colintickle@hotmail.com

www.model-engineering-forum.co.uk
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EVERY SUNDAY
(Weather permitting)
Bournemouth SME public running, |
Littledown Pk BH7 7DX, 11am-3.30pm:
2 York ME Fireworks Steaming &
Canterbury SME (NZ) Public running Supper Meet, North Lane,
from 1pm at Halswell Domain Dringhouses Y024 2JE

Nottingham SME public running for 12 Romney Marsh MES Members Social i 20 Bristol SMEE meeting, CAD with

Fireworks Spectacular, Great Central | | Afternoon, Rolfe Ln, New Romney, | Bruno Taylor, Begbrook Soc Clb,

Rly, Mere Way, Ruddington NG11 6JS Zpm Frenchay Pk Rd, Bristol BS16 1HY,
7.30pm

13 Norwich SME Bits & Pieces evening, |

~ EatonPark NR4 7AU, 7.30pm 121 Isle of Wight ME AGM, Unitarian

Hall, Newport, 7pm

14 Cardiff MES Meet, members'

Tyneside SME Ghost Train Special | projects, Heath Park CF14 4AW 21

public running, Exhibition Pk,

Newcastle, NEZ 4AA 11am-3pm

Leeds SME meeting, ‘Advanced
Steam in Miniature” by Nigel
Bennett, Drax Power Station Social
Club YO8 8PJ, 7.30 pm.

Fylde SME Public running at Thﬂrntr:m 3
Cleveleys from 1pm. | -

' 14 Worthing DSME video evening, Fleld
KingsLﬁ,fnn&DistriciSMEpuhlicrides,% Place BN13 1NP, 7.30pm -=

Lynnsport Miniature Rly, 117am-3pm 3

Vale of Aylesbury ME public rides, |
Buckinghamshire Rly Ctr, HP22 4BY | 15 Rochdale SME meeting, ‘Steam in 21 Wirral MES meet, W1 Hall, Thornton
Rhodesia & Zambia’ by David Hough CHB3 1JL, 7.20pm

Tharnber, Castleton Comm Cntr, E

Rochdale OL11 3AF, 7pm 23 Cardiff MES Steam Up & Family Day,

Heath Park, 1pm-bpm

North Wilts MES public rides, Coate |
Water Railway, Coate Water Country 4
Park, Swindon, 11am-dusk "

Lancaster Morecambe ME informal |
meeting, Cinderbarrow Railway, Tarn |
Ln, nr Yealand Redmayne |
Ryedale SME meeting, Village Hall,

16 Isle of Wight MES Members Play
Pottergate, Gilling East, YO624J) | 5 |

Day, Broadfields, Park Rd, Cowes, 24 Fylde SME Public running for Marsh
10am-4pm Mill Christmas Market at Thornton
Cleveleys, 1.30pm to dark.

Romney Marsh MES Bits & Pieces |
Evng, Rolfe Ln, New Romney, 7.30pm
Southport MES Public runningat
Victoria Park 11.30am — 4.30pm . 6 Bristol SMEE meeting, Begbrook

. Social Club, Frenchay Pk Rd, BS16

1HY, 7.30pm

16 York ME Club Maintenance Day,
| North Lane, Dringhouses Y024 2JE 24 York ME Open Day, North Lane,
Urmston DME public running, Dringhouses Y024 2JE
Abbotsfield Pk, Flixton, Manchester

M41 5DH, 11am-3.30pm 6

17 Tiverton MES Running day,
Bradford MES Autumn Auction night Rackenford, contact Chris Catley, 26 Romney Marsh MES Members Social
(members’-only bids), Saltaire 01884 798370 Afternoon, Rolfe Ln, New Romney,
Methodist Church, 7.30pm From Zpm

Wigan MES public rides, Haigh |
Woodland Pk, School Ln, Haigh, PM 18 Lancaster Morecambe ME meeting, |

. 6 Leeds SME Members Hints and Tips Modelling Large Trams by Jon Allen, | 26 Wigan MES Bits and Pieces Evening,
Night, Drax Power Station Social | Cinderbarrow Rly, Tarn Ln, nr Yealand WN1 3HB 7.30pm

Club YO8 8PJ, 7.30 pm. Redmayne, 7.30pm

Wirral MES Public running, Royden
Pk, Frankby, 1-3.30pm.
28 Cardiff MES meet, Railways Around
19 Grimsby & Cleethorpes MES members Cardiff by David Green, Heath Park,

EVERY WEDNESDAY 7 Cardiff MES meeting, An Evening

(Weather permitting) With..., Heath Park, CF14 4AW meeting, Waltham Mill, DN37 0JZ, CF14 4AW
Bournemouth SME public running, 71.30pm
Littledown Pk BH7 7DX, 11am-3.30pm: 7  South Lakeland MES meeting, 28 Worthing DSME meeting, Field Place

Pavilion, Lightburn Pk, Ulverston,
1.30pm

19 Model Steam Road Veh Soc Meet, BN13 INP, 7.30pm
Spirit of Triumph motorcycles by Ray |

KingsLﬁ,fnn&DistrictSMEpublicridesé |
' Sturdy, Longford Vill Hall, Longford | 30 Bradford MES Annual Social,

Lynnsport Miniature Rly, 17am-3pm

1 1 Portsmouth MES meeting, slide

show on railway life, Community
Room, Tesco, Fratton Way
Portsmouth PO4 8FD, 7.30pm

Wirral MES meet, Potts of Leeds,
Five Generations of Clockmakers by
Mike Potts, WI Hall, Thornton Hough, |
7.20pm, CHB3 1JL

Lane, Gloucester, GLZ 9EL, 8pm

| 19 Nottingham SME meeting, ‘Dr
= Richard Beeching, villain or saviour?

by Dave Saunders, Great Central

Exhibition & Competition, Saltaire
Methodist Church, 12.30-4.30pm

Nottingham SME public running for
Great Central Rly Santa Specials,

8 Pimlico Light Railway AGM, Pimlico,
| Brackley, NN13 5TN

Railway (Nottingham), Mere Way,
Ruddington NG11 6JS

Mere Way, Ruddington NG11 6JS.

1 Rochdale SME meeting, members’
projects & problems, Castleton
Comm Cntr, Rochdale OL11 3AF, 7pm | 8  Tiverton MES meeting, John Jasper 19 Romney Marsh MES meeting, 'Visits

from Coldharbour mill, Old Heathcoat to Canada’ by Ron Hyde, Rolfe Ln, |

comm ctr, contact Chris Catley, Dﬂﬂﬂdé New Romney, 7.30pm

Coming next
month in...

2 Grimsby & Cleethorpes MES public ¢
rides for Waltham M|I|f|rewmkd|splay
DN37 0JZ, 5-8.30pm -

9 Ryedale SME Night Run, Gilling East,
2 Ickenham SME public rides, Coach | York, YO62 4JJ

& Horses pub, Ickenham, UB10 8LJ,

noon-dusk . 9 York ME Evening Talk, North Lane,
Dringhouses Y024 2JE, 7pm
2 Isle of Wight ME open afternoon, :
Broadfields, Park Rd, Cowes, 1.3[]—4pm§ 11 TIME meeting, Pipers Inn, 70 Bath Ul_ll' full report of the
Road (A39), Ashcott, Somerset TA7 Midlands show
2  Tiverton MES Dusk Running, 9qL, 7pm Building a riding truck
Rackenford, contact Chris Catley, and water tank

01884 798370 Internal boiler checks

with a borescope
..and much more!

December issue on sale 21st November

Contents correct at time of going to press but subject to change

Details for inclusion in this diary must be received a
at least EIGHT weeks prior to publication. Please ensure that
including the full address of every event being held.
n compiling t
Or OMISsioNS

t the editorial office (see page 3)

full information is given

Whilst every possible care is taken
sponsibility for any errc

nis diary, we cannot accept
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e Digital
Library

Access 177 issues
going back to 2005!

Subscribe to the Digital Library
Just £8.99 per quarter or £39.99 annually.

www.warners.gr/EIMdigitalarchive
or download the Engineering in Miniature archive app.

T&Cs: This 1s a membership service. Once you stop your membership payments,
you lose access to the digital library.
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TURNA

FREEHAND METAL TURNING SYSTEM
Produce items you never thought possible with a standard metal working lathe.

° Turn large and small internal and external radii
atany position on the workpiece.

° Generate internal and external hemispheres
as well as complete spheres from 2mm to somm
diameter.

° Turn Freehand curves and irregular forms to
whatever shape you like.

° Reproduce multiple identical shapes such
as chess pieces, canons for model ships and
miniature candlesticks etc using the additional
Tracer Arm accessory and a simple sheet metal
template.

° Turn radii up to 125mm (5”) using the Large
Radius Shoe, or huge radii as big as you like
using a curved template with the Tracer Arm.

Basic system

Large Radius shoe

° Adaptable to fit on the cross slide of most small " For more details and to see our full range of products go to our website at
to medium sized lathes and quick to swap in . : .
place of the top slide. L eccentricengineering.com.au §

Exclusive to GRS, the last available stock of these ready to run,
5 Inch Gauge, Coal-Fired, Kingscale Locos

. i\ Y _
BR 4MT one Black, I;te 45xx Prairie 3 in GWR livery, Jubilee 4-6-0 ‘Trafalgar’ in LMS Maroon
emblem £7995.00 | in BR lined Green £6995.00 £10995.00

Available late 2019
‘Evening Star’
£13995.00
1366 Pannier
£4995.00
Orders taken Now! ®

Garden Railway Specialists Ltd
Station Studio, 6 Summerleys Road, Princes Risborough, Bucks, HP27 9DT

E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158
Monday - Friday 09:00 - 17:30hrs Saturday 10:00 - 16:00hrs

www.model-engineering-forum.co.uk ENGINEERING in MINIATURE | NOVEMBER 2019 EE-



o TEAM AGE NAMEPLATES

GAUGE 1 UP TO 7-1/4" NAMEPLATES AND
HEADBOARDS MADE TO ORDER MACHINE CUT
FROM BRASS AND NICKEL SILVER
Tel: 07487 268956

Email: nameplates@mail.com
www.steamagenameplates.com

SN L7
POLLY MODEL ENGINEERING LIMITED
O O G = I

.... With over 30 years of experience in the manufacture

' of Kit Built Locomotives, we know the business.
Rallways

Build and drive your own 5” gauge coal fired ‘POLLY Loco’!
British Made with a Proven Track Record

Supplied fully machined, assembly requires hand tools only — no riveting, soldering or other complex
processes. Kit includes boiler CE certified and accepted under Australian AMBSC regulations.

Model can be supplied as full kit (unpainted) or a succession of kit modules.

i

A e i, RENTR t:j'-'.l .
= J']_EK, '3.".'_'.1 1."4.;‘ sy T

- i
i S

- -
PI'EC]SI‘JH made paI'tS fOI‘ the mﬂ'dﬁ], Buy with confidence from an established British Manufacturer
* ® = & remember Polly is one of the largest established suppliers to the model
mlnlature and garden rallway englneer engineering hobby — see webpage or Facebook for latest products.
h . o e el Rl v oAy oo Hi: oo el stn Ermameinlsvosiconpakamins A Omton.
01453 833388 S op @pnp-ra]lways‘co‘llk Polly Model Engineering Limited

www.pollymodelengineering.co.uk

o i\*ﬁ Atlas Mills, Birchwood Avenue, Tel: +44 115 9736700 Find us on ﬂ
- P ) Long Eaton, Nottingham,
WWW# pnp rallways . CO . UR b NG10 3ND, United Kingdom email:sales@pollymodelengineering.co.uk
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THE SOUTH’S MAJOR SHOWCASE OF
MODEL ENGINEERING & MODELLING

D [‘ﬂ“’it"l;_i_'{fi & Cﬂﬁtiﬂgﬁ for

23

J

— 6” Traction Engines including

LONDON
MODEL
ENGINEERING
EXHIBITION

Burrell, Foster, Fowler, Marshall, and
Ruston-Proctor.

ode"ing

; ,;I_ 1
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A GREAT DAY OUT FOR ALL AGES

FRIDAY 174 to [ ™ H
SUNDAY 19 REF T8 LW

JANUARY 2020 ¥ % -

B = P

AL
Alexandra Palace, London, N22 7AY
|0am - 5pm Friday & Saturday, |10am - 4.30pm Sunday

Valves, Water Pressure Gauges,

Foster Lubricators, Oilers & Grease Cups,
Whistles and Sirens, Injectors, Governors,
Safety Valve Chimneys, Spun Chimney Tops, Name
Plates and much more

11---

available to order from

WWW.LIVESTEAMMODELS.CO.UK/SHOP

| .|"='|:|_i] i1"_-|'r|"|'." |':'-. Cslcammodels.col

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

MAXITRAK.COM (i) s

The bastof thiadel tail cid om0 Over 45 clubs & societies present
5 " Nearly 2,000 models on display Exciting
OVER 40 YEARS MODEL MAKIG Experience o LLASW 20 B demonstrations Radio control planes & trucks

g FROM £1,300 in the Model Active Zone Model trains, boats
- 5 & tanks Meccano, Horology & More...

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

Car Parking for 1,500 Vehicles & FREE Showguide

ONLINE | FULL PRICE
o P ASS 95 NEIINENETIE TICKETS NOW CAdie st -

n Son.on CHizen/ o "

o LT i . !
wnia (o-1 4% ¥rs

* Tickets are available via our website at discounted
prices until midnight Tuesday |4th January 2020.

* Full price tickets are available on the day from
the ticket office.

o i For groups of 10 or more, 10% discount
- ' - applies. Quote GRP10 online.

See our website for the latest exhibitors and
mini showguide with floorplan

www.londonmodelengineering.co.uk

Sponsored by

10 /11 Larkstore Park, Lodge Road, Staplehurst, Kent, 'l: B e
- (_TNIZ D0Y Tel : 01580 833030 Email : info@maxitrak.com ) ondon Model Engncering Extibidon W @

--------------------------------------------------------------------------------------------------------------------------------
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SUBSCRIBE TODAY! - SUBSCRIBE TODAY!

i{""“\ NN N NN\ N\ TN TN T /‘7

LONDON
MODEL
ENGINEERING
EXHIBITION

when you subrlbe to
F;.............,. 5 iIssues for £5

2 EASY WAYS TO SUBSCRIBE!

ONLINE: www.engineeringinminiature.co.uk

Click ‘subscribe’ and enter promo code EIMS/LME20TICKETOFFER

CALL 01778 392465 (quote code EIMS/LME20TICKETOFFER)

5 issues your rate changes




Steamways Engmeermg Ltd

= = —

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS

MANUFACTURE. PRE-MACHINED KITS FOR WORKING
STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES

e BESPOKE PARTS MACHINING

e STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE

e EC COMPLIANT jiili®
BOILERSFOR | M
SALE

o UNFINISHED J&.
MODELS = L
COMPLETED \,gl‘ [

ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

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

Tel/lFax: 01507 206040

Email: info@steamwaysengineering.co.uk

www.SteamwaysEngineering.co.uk

_narrow Jd

an-‘"‘ _‘.1"

"'Iu] ‘h.

9oin @dayf~ g " =
“Toy Dzt @etwmrf'Cred:r Card

¥0717:78139206

www.model-engineering-forum.co.uk

| lﬁ@mlm OHQ @R”

SPECIALIST BOOK
SUPPLIER SERVING THE
Publishing Ltd MODEI. ENGINEER

wsith  GEARS, GEARCUTTING,
SCREWTHREADING AND SCREWCUTTING

GEAR
WHEELS
‘ AND GEAR
CUCCING

GEAR WHEELS AND GEAR
CUTTING by A.W. Marshall
£4.95 +£1.75 p&p

GEARING OF LATHES
FOR SCREWCUTTING

C——

= ‘_H-n_l 3

-l

GEARING OF LATHES FOR N
SCREWCUTTING ‘
by Brian Wood
£14.99 +£3.32 p&p

=

JE- '--“

i

]

GEARS

GEARS AND GEAR CUTTING SMALL MECHANISMS
by Ivan Law I

£7.95 +£2.20 p&p

| GEARS FOR SMALL
st  MECHANISMS
by W.O. Davis
£19.95 +£2.88 p&p

SCREWCUTTING
by Marcus Bowman

£14.99 +£3.32 p&p

UK postage only. Overseas please enquire.

WE ALSO STOCK BOOKS COVERING:

Boilermaking - Casting & Foundry Work [
Clockmaking - Electric Motors

Garden Railways - Marine Modelling

Hot Air Engines - In Your Workshop

Lathe Work - Model Engineering

Model Steam Locomotives

Model Steam Road Vehicles

Standard & Narrow Gauge Railways

Tractors & Stationary Steam Engines

SEE OUR WEBSITE FOR FULL DETAILS

ORDER NOW

www.teepublishing.co.uk
f TEEPUbIishingLTD CALL 01926 614101 ¥ @TEEBookshop

See us on stands 66 & 67

MIDLANDS
MODEL
ENGINEERING
EXHIBITION

THURSDAY 17" to SUNDAY 20
OCTOBER 2019

WARWICKSHIRE EVENT CENTRE

www.midlandsmodelengineering.co.uk

PRE-ORDER EIM back issues

for only £1.50 to collect at the show
April 1979 - August 2016

SCREWCUTTING

THE MAGAZLINE FOR MODEL ENGINEERS
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COPPER BOILERS FOR
LOCOMOTIVES AND
TRACTION ENGINES etc.

MADE TO ORDER

GB BOILER

SERVICE

- -
a
4|5

& B [S

g .

d

|

e

SLEEPERS RAIL CHAIRS

The Ministure Raitway Supply Co

(Stoel. Wooden, Plastic) RAIL SCREWS

S METROPOLITAN § CLASS 45 B el
== www.sadcastings.com *

: WW[H

- _..J..r.f {

WATER CR.AHE

Contact details as above
Mmhwwﬂmds .com i

FISHPLATES
FISHBOLTS & NUTS

POINTS |

Constructed to latest European Standards
7'/s” Gauge and P.E.D. Category 2 Specialist

Enquiries, prices and delivery to:
7= Coventry 02476 733461 /07817 269164
Email: gb.boilers@sky.com

HERCULES LOCO
Transport to the
track in parts and
assemble on the
rails in minutes!

Ride On Railways

UK manufacturer of
5” and 7%4" gauge
railway equipment.

and others

SPRINGS « BEARINGS
FRAMES « DIALS etc.

FREE catalogue

E. ]. Tyler, John G. Wright,
Eric Woof, John Tyler

7 +44 (0) 1420 487747

t 2mm steel body

¥ 12kg

 Chassis with digital

‘control board.

S 2x 11kg

" with 4:1uuw motors

2x 12kg

Batteries

Www.ritetimepublishing-..com
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A,
HORLEY
MINIATURE LOCOMOTIVES

7's" Drawings and castings

Dock tank

BR STD Class 2 2-6-0
BR STD Class 2 2-6-2T
BR STD Class 4 2-6-4T
BR STD Class 5 4-6-0
BR STD Class 7 4-6-2
BR STD Class 9 2-10-0

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

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 E-mail: hml95@btinternet.com

5” (Castings only
Ashford. Stratford. Waverley.

7Ya” Castings only

Dart, Roedeer. Green Queen

www.horleyminiaturelocomotives.com

Drawings and Castings for Model Traction Engines
Locomotives and Model Engineering Supplies

MLJ) ENGINEERING

2" scale Burrell Gold Medal Pre-owned
We always have a stock of models and
workshop equipment to sell. Check our

web site regularly.

2" scale Burrell 10 Ton Roller

7 1/4" Bagnall NG Loco

Colour Catalogue - send £3.50
Includes all our range of Traction Engines
and Locomotives, Steam Fittings, Nuts,
Bolts, Rivets, Matenals.

Machining and Gear Cutting Services

2, 3 & 4" Scale Traction Engine Lamps

Rubber Tyres

283" Scale Fowler AT Traction Engine 3" Scale Wallis & Steevens 8HP

Schoolfield Corner, Church Lane, Dogmersfield, Hampshire, RG27 85Y - Visitors by appointment only
Tel: 01252 890777 email: sales@mjeng.co.uk web: www.mjeng.co.uk

Manufacturer of Steam Fittings
for Model Engineers

3” to 6” Scale | Trade

From Lubricators, water gauges, (Gt
gauge glass protectors,

whistles & sirens, traction engine lamps

Email us at sales@rabarker.co.uk
or visit our web site @ www.rabarker.co.uk
Phone: 01245 462100 Mob: 07980 855510

R ABARKE

Engineering

Briars Farm, Main Road, Boreham,
Chelmsford, Essex CM3 3AD

www.model-engineering-forum.co.uk




[\ I \ ( INVITING ENTRIES | THE TRANSPORT SALE | 10 MARCH 2020

Abbots Model EI‘IjII‘IEEFII'IJ 5 2)2 & 7 1 /4 2
11 11“:' ing 5 1, alge

combtives & Rolling Stock

L@@@M@ﬁnw@ kits /| Ready ﬁ@ Fun
Class 59 / 66 | _CIass 67

AUCTION LOCATION
Dreweatts

Donnington Priory
Newbury, Berks. RG14 2JE

ENQUIRIES
Michael Matthews

+44 (0)7858 363064
A very fine and multi award winning %th scale =~ Mmatthews@dreweatts.com
exhibition model of a Dean Smith & Grace dreweatts.com
Heavy Duty Lathe, built by Barry Jordan in
2000, from Dean Smith & Grace sales literature

and access to full size machines DREWEATTS
Est. £2,000-3,000 (+ fees) EST. 1759

MANUFACTURES OF LIVE STEAM
LOCOMOTIVE KITS IN GAUGE 1

Scale.
10mm : 11t

New kits GER J65, LMS 2P
with axlepump, LMS Royal
_ Scot & rebuilt as coal fired,
"” GW72xx plus numerous
detail casting & spare parts,
Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW ca]_alﬂguc £3 or see website for more details

J.!.‘:&.‘i:’::‘," Mon o Fri §.00am ;ﬁ:ﬂ'?;"pu www.barrettsteammodels.co.uk Tel no. 01922 685889

(See website for products & updates) Works:-47a Coronation Rd, Pelsall, Walsall, WS4 1BG

AGGUGRAFT UK LTD

GAUGE 1 (1:32 SCALE) LIVE STEAM LOCOMOTIVES AND ROLLING STOCK

NEW ASTER-AGCUGRAFT MODELS

Accucraft UK are the sole agents for the products of Aster Hobby Japan, supplying the UK with these fine ready

to run and kit models in 1:32 scale. We currently have the BR SMT 4-6-0 and USRA Light and Heavy Mikado 2-8-2
locomotives in stock and are shortly to add the ever useful LNER B1 4-6-0 to the range — watch the press for updates!
We are also the only source of spare parts for older Aster locomotives in the UK.

BR Standard
Class 5MT 4-6-0

This new version of the SMT now

features a high-sided BR1C tender

and will be available in both lined

black and lined green liveries.

Kits will be unlettered and without

emblem/crest for your choice

(decals included). Ready to Run models will represent preserved No. 73096 in lined green and No. 73082 Camelot in

lined black. The SMT will be an ideal companion for the Accucraft UK range of Gauge 1 (1:32 scale) rolling stock.

UK RRP £3200.00 for the kit and £4200.00 for the RTR

ACCUCRAFT UK LTD, UNIT 4, LONG MEADOW INDUSTRIAL ESTATE,

@ For details of our complete range of models and dealers visit our website — www.accucraft.uk.com
PONTRILAS, HEREFORD, HEREFORDSHIRE, HR2 OUA

TEL: 01981 241380
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CLASSIFIED ADVERTISEMENTS
WANTED

Myford 7 & 10 Lathes
Small Milling Machines

e ~ BACKISSUES

Vol. 1 No. 1 (Apr 1979) toVol. 18 No. 6 (Dec 1996) .......cccvrvrrrerrersereerennes £2.20 €2CH
Vol. 18 No. 7 (Jan 1997) to Vol. 2 No. 4 (Ot 2000).. e sresemeeserernene s 2.0 @ach
Vol. 22 No. 5 (Nov 2000) to Vol. 28 NO. 3 (Sep 2006) ........ccewmemermsmsesnsessnenen £2.60 @2Ch :
Vol. 28 No. 4 (Oct 2006) to Vol. 30 NO. 6 (DeC 2008) e v ssrersesneneees 2.7 0 @2Ch Looki ng to SE"?
Vol. 30 No. 7 (Jan 2009) to Vol. 18 No. 6 (JUn 2011) .o £2.95 @@Ch Send photos to
Vol. 33 No. 1 (Jul 2011) to Vol. 34 No. 2 (Aug 2012)........ccrmmmmmmsessennennenne £3.10 @2CH
Vol. 34 No. 3 (Sep 2012) to Vol. 36 No. 6 (DeC 2014)....oon.ooooooooorssnn £3.30 @aCh andrew@webuyanysteam.com

Vol. 36 No. ?{Jan 2015) to Vol. 38 No. 2 (Aug 2016)..... SRR 3 .11 J'-T-Td | to see what | would pay or

Early issues may be facsimiles (Photocopies - not c:-ngmal]l
Individual issues postage (UK) - quantity/cost 1/£1.35 2-3/£1.75 4-5/£2.35 6-12/£2.95 call me on

ANY 12 ISSUES pre-1997 for £21.00, 1997-2006 for £28.00, 2007-2012 for £32.00 0115 677 0347 CAS H

BOUND VOLUMES (All subject to availability - no stock of Volume 1): - =
Volumes 2-19 inc. £32.95 (F) Eacjh, Volumes 20, 2%;& 22 £35.95 (F) each DIStance no Ob'e{:t

Volumes 23-25 inc. £38.95 (F) each, Volumes 26-37 £42.95 (F) each
All volumes, Unbound, Loosebound or Bound are subject to availability webuyanyworkshop.com Please contact John on

UK Postage £5.95 per volume. Order over £50.00 sent free. Overseas postage please enquire. Looking to sell? Send photos to
- 3 andrew@webuyanyworkshop.com
ORDER NOW WWWIEEPUbIIShIng.{:ﬂ.Uk or Call 01926 614101 E to see whatI:muId pay %ﬂ%

TEE Publishing, The Fosse, Fosse Way, Nr. Leamington Spa, Warks. CV31 1XN Or call me on 0115 677 0347

LASER CUTTING Meccano Spares g

PRO

= 'u’f_, Folding and Mac Rhil 1ing

Fabrication and Welding TH;nggTIEMH‘ED
All an-:::mntwe & Traction Engme parts. Tel: 01780 740956

Your drawings, E-files, Sketches. o T = . ]
e: stephen_l'?arﬁs:'i(l@btinternet.cnm ReprOdUCtlon & Orlgl nal Precision I8 i Germany

for the discerning engineer!

m: 0754 200 1823 Meccano Parts.
t: 01423 734899 (answer phone)
Well Cottage, Church Hill, North Rigton, Leeds, LS17 0DF WWW.meccanospares.com

www.laserframes.co.uk el: 01299 660 097

MACC Model ADVERTISERS’ INDEX

1 M ADDAIS: Motel ENGINEEMNG s sisivrinmimmimi s s s o A“ ﬂfﬂ'urp"CES can b"E
EEE.EEEBSE;DES LTEEN s ACCUCTAR UK LA o9 found on our website
‘ g Gatisst Y AP W e BAGinEaing L s ma it e i

We supply a vast range of materials ° t '

Barrett Steam MBI L oo 49 sales@emcomachinetools.co.uk
Brass, Steel, S/Steel Phos Bronze Blackgates ENGINBEING. .. ....ovvvssveressessessseesssesesseeseossssssesss s www.emcomachinetools.co.uk

Cupparullelhqm&'tIa

I B IS i ie i s R R i oy S S ep i s e e e Ll

BRI R s sn s S Ry S ——

Garden RaWY SDECAISIS ...
mu“mmwm FIOME & WONshop MachINem e s s s s ey

IOy L O DIROVES. s s e s A8

lEms Wl Oder Lo nnasnssnmnmnsnisssmnsisrss b T 07811 768382

L T ) o E: apmodelengineering@gmail.com

ITEMS MAIL ORDER LTD LV SHEAM MOGEIS L1046 AP Model Engineering
MAYFIELD, MARSH LANE, SAUNDBY, Hll:lllllifj supplies the largest range of
VigA IVIODLG ENGHIBEID .. oo s o W) battery electric diesel outline
RETFORD, NOTTS, DN22 9ES & MEHIEBK LI reat? s
Tel/Fax: 01427 848880 MBOCAND SDAIES .o | Lkl -
BA SCREWS IN BRASS, STEEL AND METIGIBNNE BXUOIONS LU0, 45 LU el e L
STAINLESS. SOCKET SCREWS IN STEEL MIGEND LOCOWOIKS ..o 4 e e Ko
AND STAINLESS. DRILLS. RIVETS. TAPS Model Engineering SUPPIES . ....vvveeiiiiiiiiiiieien e D0 774" scale and 372" scale. QUH"t'f

DIES, END MILLS, SLOT DRILLS ETC Paul Norman l“m o K ———— products at affordable prices!

PHONE FOR FREE LIST {.'..ii'u. e ———— | Fwwarmodelendineerindiconk

............

1 A D A0
1A Barke |-_||:. 12T o T

RIQE ON RAIWAYS LI ... .o
MODEL ENGINEERING PRODUCTS (Bexhill) Ritetin .[l,,,||__| in |||| 48

..................................

.-1-.-. i, -. 1y % i'.' 1
Station Road Steam Ltd. ..o e )

www.model-engineering.co.uk Steamways Engineering Ltd ..

E: modelengineerssupplies@gmail.com St MOdEls UK) LI oo D TO ADVERTISE
Manufacturer of 5 inch gauge SUFfOIK STEAM Lt ....evv et eenae e anene D0

i i . Tee PUBKSNING LI ..o et eeee e e e e e en e e eeeeeen,
diesel outline battery electric locos ' L8 =

The Association of 16mm Narrow Gauge Modellers..........oovvvvveveviieee 47
and accessories ||ﬂ[:[.,l_,_“r':. J“ e i | ALLISON ON

| T AL ..|.I I “r I
il ,',':1'. '\-\..:l-\.Jl..-Il.' L LY. I L A A EEEd A EEEEAdd

PHONE: 01424 223702 MOBILE: 07704 256004 |he Steam ’l*“*|,_|“' P e s S R R S S SR 01 778 39 5002
17 SEA ROAD, BEXHILL-ON-SEA | G TS LT v ommunsmasmsnosis s S R B M S ST R
EAST SUSSEX TN40 1EE ‘%_ | T

HERE CALL
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STATION ROAD STEAM

ENGINEERS - LINCOLN
LOCOMOTIVE BUILDERS * BOILERMAKERS

Full-size and miniature engines of all types bought, sold and part-exchanged

= f E‘“ ,

R

\; -

5 INCH GAUGE LNER 01 2-8-0 5 INCH GAUGE LNER K4 2-6-0
Test steamed when new, 1t has spent the last thirty years on loan to a museum and remamns iIn ~ An older 5 inch gauge LNER K4 Mogul, Gresley's three cylinder design of 1936 for the

excellent, as-new condition throughout. Boiler i1s a magnificent creation by Alec Farmer, West Highland line. Rather a rare model - technically interesting with the elegant Gresley-
Completed 1n 1969, 1t 1s fully silver soldered, with superheaters and thermic syphon. Holcroft conjugated valve gear and of handsome proportions. Silver-soldered copper boiler,
Complete with display stand and glass case. £7.500 90ps1 working pressure, new hydraulic and steam certificates. £6,500

S INCH GAUGE BRITANNIA “LORD HURCOMB™

An excellent 5 inch gauge "Britannia", number 70001 "Lord Hurcomb". Completed in 1988 using the Perrier drawings marketed at that time by Norman Spink. Silver-soldered superheat-
ed copper boiler, working pressure 90psi. A powerful, thoroughly well sorted and devilishly quick locomotive! We last sold it 1n 2009 - since then 1t’s been stored in dehumidified storage
along with the owner’s B1, 1t’s run on a handful of occasions in the last ten years. The engine runs exceptionally well, the boiler has new certification. £14,750

= o

S INCH GAUGE LMS 4F 0-6-0 2 INCH SCALE SHAND MASON FIRE ENGINE S INCH GAUGE LB&SCR TERRIER 0-6-0T

A 5 inch gauge LMS 4F, supplied by Maxitrak as a ready torun A highly detailed design based on the builder's An LB&SCR "Terrer" to Martin Evans' "Boxhill"

engine. Supplied new in 2011, the engine is in good running extensive research, measurement and photography of design, an older engine built to a good standard. Now requiring
order, with some minor chips to the paintwork commensurate the engine. It includes a working bell, authentic handle  some recommissioning work, the boiler has had a hydraulic test,
with its age. Silver-soldered copper boiler, working pressure -driven steam raising blower and Shand Mason the engine runs on air. Finished in lined LBSC&R livery. £3,250
90psi. £4,950 expansion gear. £2.750

We keep a large, constantly-changing stock of second-hand in all scales and gauges.
We are always interested in buying engines - from part-built through to exhibition-winning models.

NEW BUILD LLOCOMOTIVES
“STAFFORD” & “FELDBAHN?"

We build a range of narrow gauge inspired locomotives in a variety of styles
and sizes - from 5 inch gauge engines that fit into an estate car up to 10 1/4 inch
gauge engines weighing over half a ton - suitable for all applications, from
small garden raillways to large commercial operations. Designed and built at our
works 1 Lincolnshire, see our website for full specifications of the entire range,
along with pictures and videos of the engines at work.

We are always interested in acquiring engines of the type that we sell. If you know of a steam engine for sale, in absolutely any condition,
please let us know. Engines bought outright, or we are happy to take them on a commission sale basis, or pay vou a finder's fee if you put

us in touch with an engine which we later purchase. All engines listed are on our premises, available for inspection by appointment.
Please do contact us, even if all you have is a rumour of an engine being available!

For full details, high resolution photographs and video see our website
Unit 16-17 Moorlands Trading Estate, Metheringham, Lincolnshire LN4 3HX - visitors welcome by appointment
email: info@stationroadsteam.com www.stationroadsteam.com tel: 01526 328772




HOME AND WORI{SHOP MACHINERY

luli .E'
?!:!|ll;= |

(f;rke wmum 144 Maidstone Road, Foots Cruy, Sidcup, Kent DA14 5HS .“

COMTETNIENTS 7ol 0208 300 9070 - Evenings: 01959 532199 - Fox: 0208 309 6311 I’i gerc~om | Lo
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Harrison lathe

vertical slide Myford mra’mn 5"

centre lathe

||H > '-j ‘f A £4950£
o Purchased from Nottingham Tl . * - e~
- ;4'1350. = ﬁiﬁ ;‘E"w. g 59 ::f s H
‘ . . 5?50 “U T _; L ¢ ";:1 _f”" 5“'--*
""" N - e Lo
""" E ' ,/SE wuh TA315 12" Myford Super 78 Ty
| . n Iulha hardened bed & “
Still wrapped , ? ,:
Atlas H]I[hEi Worden tool £10 A - 2950 ;m:fng = = £625 {:\I’
arbor press (USA) &' grinder mﬂﬁ 5 M/ -~ £950 %
| :)* ‘,:*f' _ / Very mce' '
-![’1 .0 | Ferfex I-:m und u&STemgr -~ ;: il )
Eihecter Maciif = ora "neat cuf Weuttergrinder W 8" hacksaw g > A4
10.5" x 60" + gap bed oming| il ooked after! urtrite Bandit
5450!}1;— - ﬂﬂspeed for sieel)
ey« f P
D """'---5.‘:- —a
: — ! 5345 R

! -\-\-‘-"‘-_“‘--' :
Colchester Triumph 2000
dathe (60" centres)

o

' nice selection|

N s -
*

R ;Burner )
4 jow chuck

C OB\
B Blacksmith
tooling

E Rupid:}r late 6" hacksaw

X " o el
.t:llsu ylord S E10-849

5 ﬁFlTFI'TE g‘ SI{II-IT'II];ﬂfd wh E,

Union 12" pedes;ﬁl
grinder

Uustlarrived!]

Myford gearbox, leadscrew and quard £725 Harrison L5 L5A L6 travelling

Colchester steadies fo fit
Student, Master, Bantam

Harrison M300 large 18" faceplate £295 steadies special £40 each 2000, Triumph, Mastitf!
Emco Unimat accessories Boxed! Colchester student travelling steadies side
- Startrite 275 12"saw bench cutsupto 4 1/8  and bottom mount special £40 each
thick! £1275 (olchester Bantam 2000 fixed steady £575 Union buffer +~
Startrite 24S-5 metal 123 blocks £30 each Colchester Student 1800 / Master Bt axtrttor

cutting/wood bandsaw R8 collets 6mm 10mm 12mm 16mm set £40 2500, Triumph, Mastiff fixed steadies

(ot steel) R8 collets %" 3/8" 14" 5/8" set for £40 « =BT
o Buttar Myford dividing heads, choice! (Comingin] ?!‘-i
" B % Scheppach Basato 3 & Record e 1 Ve o ‘M \ s
BS300E bandsaws A= g = o~
£425 5 metre bar rack £145 Flg'féﬂ?” - 1@ /‘;\ }m
£1750 '\_ Record No2 & No3 bench vices £20 & - A w _ a
_ ' £50 each More details on Web Site i B

®larkson tool and

Wadkin BL150

Wadkin 12" late planer thicknesser 3 [

wood lathe culter grinder

- Rih buffer .:-' P— . e L : R = e i~ =
(£3950 [ £475 _° mnnus' (= i o Y ey v s N =4 M pr—
. u!  Stareo ; — 2 @
Denford T Myford ML —
entord 1urn—Sg Boileigh 5 TON Ie plm‘ar =

270 Pro CNC

Super 7 Rifle/ Trlpus German) B \ e . >
urhnrress _, o

sur ace plotes Brtﬁebﬁ”ﬂh | on/off switch £3250

Please PHONE to check availability or to obtain our list
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just a small selection of our current stock photographed!
‘Myford Super 7B & Super 7 large bore’

Union 10" pedestal
grinder

(nlthester [:}IT b. 5" x 40" centres

R DELTA
YT






