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IN RELIABILITY

These are good reasons why REXON are the
largest producer of bench and pillar drills in

the world.

Since its inception many years ago, the name
REXON has long been synonymous with
quality. From drill presses to small milling

machines. REXON's dedication to exceptional

quality and service is evident in all the
machine tools we produce and export to

more than 70 countries around the world.

THE LAST WORD

Write or phone now for our complete catalogue

| Name:
Address:

Postcode:
Tel No:




| CONTE

would like to welcome you to another edition of World

of Model Engineering and | hope that you will find

plenty of items to whet your appetite in this issue.As

Nexus Special Interests Ltd. is starting a new Model

Railway and Engineering Show to be held at Sandown
Park in April, it was decided to publish this edition of World
of Model Enginering in time to coincide with the opening
ofthe new show and to increase the scope of the
magazine to cater for model engineers and railway
modellers alike.

In order to keep to the theme of model engineering,
this issue contains articles about the model railway scales 7

42 PHOTOGRAPHIC GALLERY
Models from the past in colour

44 BUILDING A LSWR B4
LOCOMOTIVE IN GAUGE “1”
Details of an easy way to get
started in this scale

46 MODEL WHEELWRIGHTING
The secrets of making model
wagon wheels

5() scALE MODEL

onwhich the running of live steam locomotives may be a THE WORLD OF MODEL
practical propostion. These scales run from ‘0’ Gauge ENGINEERING PHOTOGRAPHY
i : Some areas of modelling to Cameras, lighting and
throughthe more popular Gauge ‘1’ up to Gauge ‘3 which explore backgrounds for realistic shots
is actually on 2,1/2" gauge tracks.
Although, as stated above, World of Model 10 GAS FIRING FOR MODEL
Engineering is aimed at newcomers to the hobby, it should BOILERS
also be remembered that most people already involved in Different types of burner and their
this hobby tend to stick to one particular area of prototype applications
to model, Sometimes these people may like to try another
areafora bitof “light relief” and | hope thatthis issue wil 13 %;%?aﬁwg ’:I?ckmaker

give them some ideas in that quest. | have, therefore, tried
to cover a variety of different subjects and hope that they 19 CHOOSING A LATHE
will appeal to all age groups and levels of skill. Lathes for smaller workshops

As well as looking at workshop arrangements and 2 3
tools, there is some advice on lathes suitable for making BASIC SILVER SOLDEHING
the smaller models and how to cope if you are restricted in What you need and how to do it

the space you have to work in, Silver soldering is a 26 THE WORKSHOP
technique which seems to give problems to many Setting up a suitable area to work
modellers and Bruce Davey tells you howto do it in and the tools you will need

successfully and what you will need. There are also details
of a boiler testing rig for you to make so that you may
hydraulically test your latest creation before submitting it

54 BOOKS AND PUBLICATIONS

FOR THE BEGINNER
Starting a model engineer's

for a proper boiler test. bookshelf
Many of the older craft skills are becoming rarer these
days and the article on Modelling Horse-drawn vehicles 56 BUILDING THE “PIPIT”
GENERATING PLANT

shows you how to keep this craft alive by making your
own models using the specialised technigques of bygone
days. Clockmaking is another craft skill which has been
practiced for centuries and John Wilding, a well known
Author on this subject, provides you with an insight into
the variety of clock types and their construction methods.

Building a model from a kit of parts could well be an
ideal way for the beginner to start in the model

An ideal statienary engine project
for the newcomer

61 RAILWAYS IN THE GARDEN
Live steam model railways for the
model engineer

66 A BOILER TESTING RIG

engineering hobby. It would give a good insight into how m— : ' :

\ : X Hydraulic test set-up for new
e do ORI AR o e o 31 THE FASCINATING WORLD boilers
complete a first model quite quickly. The article on Building OF STATIONARY STEAM
S i s e e ENGINES 70 EIGHT DAYS AT EASTER
insight into the design considerations of the kit and why it An insight into the many different S b o
would be ideal for the beginner. Looking into the stationary types of engine ek e B g g
engine scene, the “Pipit” Electricity Generating Plant not
only provides a quick and easy way of making a steam 35 MODEL ENGINEERING 7
engine but also has educational value in showing energy EXHIBITIONS 6 gﬁl:;raHrEaRs tlglrl:'.g di?ﬂaﬁ;?hr:re o
conversion from steam to electricity. How and where to look for get help and advice

| hope the content of this issue will prove interesting information on the hobby

d that it will both nd existi odel
oo o L DR SR T 39 MODELLING HORSE-DRAWN 78 SUPPLIERS GUIDE

;:gf"“"?m”'wmemmmwm‘mmm' VEHICLES Classified listing of model
gineenng. An absorbing branch of model engineering suppliers
Mike Wade - Editor engineering
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— KITTLE
= HOBBY

24 PENNARD ROAD ¢ KITTLE « SWANSEA SA3 3JS
Tel: 01792 232508 Fax: 01792 234069

% STILL A FAMILY BUSINESS GIVING PERSONAL SERVICE.

* OVERSEAS CUSTOMERS over £50 VAT free. We are EXPERTS at EXPORTS.
% ACCESS & VISA CUSTOMERS order by PHONE for 24hr DESPATCH.

* ANSWERPHONE SERVICE OUT OF BUSINESS HOURS (closed Wednesday).
% UK POSTAGE INDICATED AT THE TOP OF EACH SECTION.

Prices subject to change without notice,

MasterCard.

PX  No. ONE FOR GAUGE ‘' LIVE STEAM
ASTER

A NEW BRITISH LOCOMOTIVE FOR 1996. ASTER will produce for delivery
later this year PATRICK STIRLING's famous Sln%e le Wheeler No.1.

This elegant locomotive was built in 1870 for the Great Northern Railway and has an

8' driving wheel. It is now preserved in the York Ftallwag Museum.

We have seen an example at the Nuremberg Fair last February, and can confirm this
latest locomotive from ASTER is to the same high quality of engineering and finish as
usual. We are accepting orders now for what will surely be a scarce collectors edition.

BR96 Gi2 4x4 Fully working 4 cyl compound.
BAVARIAN MALLET. '

This superb factory built loco is
the last of the edition. £4800.

Other ASTER locomotives from
our stock are:

PANNIER TANK G.W.R. Factory built live steam ..............
PANNIER TANK G.W. BUTTON, Great Western green
PANNIER TANK GREAT WESTERN. GWR green

PEARCE LOCOMOTIVES

BALDWIN 2-6-0 TENDER LOCOMOTIVE.This superb 'G' scale model is fully radio controlied
and is gas fired. Finished to the hlghest spacnmauon this locomotive would grace any garden
railway Only £1500.00

One only 521 00 00
.One only £2100.00
Cne only £2100.00

Please send S.A.E. for details

Post £1.95

E.T.S. ‘O’ Gauge Electric Railways
No. 143

We once again have this superb range on tinplate rallway models in stock.
125 0-4-0 Tank loco ‘Lucie’ is the smallest loco, ideal for starters ..ol £120.70
132 0-6-0 Tank loco No. 310. A much larger loco with side tanks.....

143 0-4-4-0 Mallet. Filderbahn. Dark blue with gold lining + sound...
412 Low sided wagon with stanchions and chains. Ideal for logs .........
434 ‘Banana’ Box Van. Bright yellow livery ..........
442 Refrigerated Van ‘Budvar..........ciees
453 Ventilated Box Van 'Maggi’
455 Box Van with opening doors. ‘Trebon’....
462 Tank Wagon ‘Shell’. Bright yellow livery.
Enthusiasts who have managed to purchase these it
fashioned quality of this nostalgic range of tinplate models. Built oday to last for generations.
Please send large S.A.E. for full lists.

S.AE. for Lists
Post at cost

[EGicdl Spur O Modellwagen

1212 CIWL Puliman 2nd class No. 4115, Brown & Cream ... £560.00

1220 CIWL Sud Express No. 2737. Blue & lvory.............. £550.00
1303 CIWL 8 Door Baggage Van. (Fourgon) No.1251. BlUg ...t £565.00

Always a selection of these superb coaches in stock for inspection. If the coach you require is not in slock
Elettren can usually suppy within 3-4 weeks. Prices may vary according to exchange rates. E. & O.E.

21101 Santa Fe. Pacific loco 4-6-2
+ Tender. This model is 14v D.C.
£258.80. Other locos available.
Please 'phone for details.

PAYA. Superb Tinplate exact copies of classic toys of
yesteryear.

Catalogue showing all models £3.50 + £1.50 post
1301 Me.Vities Van .....
1302 Fyffes Bananas ..
1388 CIWL Pullman ...
1387 CIWL Salon.........
1313 Standard Tank ............
3131 Shell Tank ........cccceeee

FULL RANGE OF BRASS SECTIONS, TUBES AND RODS ALWAYS AVAILABLE FROM STOCK. PLEASE SEND S.A.E. FOR DETAILS.

MODEL ENGINEERING SUPPLIES

MATERIALS-FASTENERS-CASTINGS-STEAM FITTINGS-SOLDERS-TOOLING-ADHESIVES
SRR R R R ook R o S ok
TERIALS

PPER - ALUMINTUM - CAST IRON - NICKEL SILVER
SILVER STEEL - STAINLESS STEEL - KEY STEEL - NYLON-P.TFE.
ROUNDS - SQUARES - HEXAGONS - FLATS - ANGLES - SHEET-TUBE ETC.
P ADVERTISED IN M.E. MAG
DRILLS - REAMERS - CENTRE DRILLS - SLITTING SAWS - END MILLS
TAPS - DIES - CONE CUTTERS - Q MAX HOLE CUTTER - SLOT DRILLS
CARBIDE TIPPED TOOLS - TOOLSTEEL - DRILL BLANKS ETC. ETC.
METAL FINISHING PRODUCTS
PLATING KITS - P - STEEL BLA
- SAND BLASTERS & GRITS - DIAMOND LAPS . —
TAPWRENCHES - DIESTOCKS - RIVET SNAPS - FILES - B.A. SPANNERS
P/O TOOLHOLDERS - B.A. BOX SPANNERS - TIN SNIPS - TALSTOCK
&, DIEHOLDERS - MORSE TAPER SLEEVES - CALIPERS AND DIVIDERS
SCRIBERS - ENGINEERS CLAMPS - ENGINEERS SQUARES - V BLOCK
TAILSTOCK DIEHOLDERS - KNURLING TOOLS - BORING TOOL BARS
::{: ANGLE PLATES - FLYCUTTER TOOLHOLDERS - DRILL CHUCKS ETC.
DRAWINGS & CASTINGS FOR OVER 60 LOCOMOTIVES
FINISHING BOGIES OR BOGIE KITS >
MEASURE:-  MICROMETERS - VERNIERS - PROTRACTORS - DEPTH GAUGES - RULERS
. DIAL GAUGES - DIAL INDICATORS - TELESCOPIC BORE GAUGES
QUICK CHANGE TOOLPOSTS FOR MYFORD - BOXFORD ETC. ‘E@
x> CLAMP TYPE 2 WHEEL KNURLING TOOLS 4
FASTENERS;~ NUTS - BOLTS - STEEL WASHERS - ERASS WASHERS - FIBRE WASHERS
ALUMINTUM WASHERS - COPPER WASHERS - ROLLPINS - TAPER PINS
SPLIT PINS - RIVETS - ALLEN SCREWS - SET SCREWS - STUDDING
OLLS - ° INTING
STEAM FITTINGS FOR ALLTYPES VET
SOLDERS:- EASYFLO 2 - SILVERFLO 55 - SILVERFLO 24 - COMSOL 300 degs
mvmsommsmmmcm PASTE @ 650 degs & 740 degs
MMMJ_
SEIVERT BRAZING & SOLDERING EQUIPMENT '

****ir****Hi*ih\'*b\'k****k**Hi‘*'k*i‘H**i‘h\‘**'Hnt**i-**H*****H***H*****H****r*

SOLD IN:-

TOOLING:-

TOOLS:-

+ BRUNEL ENGINEERING +
TRACTION ENGINES - STATIONARY ENGINES - LOCOS ETC

3" Marshall, TNHP

TRACTION ENGINES

2" & 4" DURHAM & NORTH YORKSHIRE
2" AUSTON, PROCTOR, 2" FOWLER 27
& SUPERBA, AND OUR 3" MARSHALL
7M.H.P. (SEE FRONT M.E. 3685 V.148),
FOR ALL THE ABOVE WE SUPPLY A
FULL SET OF DRAWINGS, CASTINGS,
FINISHED AND INSUR. TESTEDBOILER
OR BOILER KIT, CRANKSHAFT,
SPOKES, TRANSFERS, BRASSES,
GEAR CUTTING, MACHINING ETC.
EVERYTHING YOU NEED TO BUILD A
T.E. FROM 2" SCALE TO 4" SCALE.

STATIONARY ENGINES

ILLUST. ABOVE IS TUBAL CAIN'S
COOMBER'S ROTARY ENG. OF 1847
CONSTRUCTION IN E.IM. MAY 1880),
SO IN OUR RANGE, TANDEM CO
POUND MILL ENG. (CONSTRUCTION IN
M.E. AUG. 1830). SIDE ROD ENG. g‘gN
STRUCTIONINM.E.OCT. 1986). TAYPORT
TABLE ENG. HOTSPUR HORZ, SINGLE &
DOUBLECYL.GRASSHOPPERBEAMENG.
AND THE ALPHA & CUNARDIA HEEERH%
i HE 1870's.
5"g MANNING & WARDLE 0-4-0 SADDLE
TANK, 3%" WAGON DRAWINGS ETC.

TANDEM COMPOUND
MILL ENG.

* CONSTRUCTION IN
M.E. AUG. 1990

FOR FULLY ILLUSTRATED CATALOGUE SEND £2.75
OVERSEAS £4.00 BY INT, MONEY ORDER OR STERLING CHEQUE ONLY

BRUNEL ENGINEERING t
Maple Works, Northgate, White Lund Ind. Estate

UR FIRST CLASS STAMPS FOR CATALOGUE

G.L.R. DISTRIBUTORS LTD.

UNIT C1 GEDDINGS ROAD, HODDESDON, HERTS., EN11 ONT
TEL. 01992 470098 FAX, 01992 468700 ~CREDIT CARDSTAKEN  CALLERS WELCOME

Morecambe, Lancs. LA3 3AZ Tel: 01524 843270
NOW from Tubal Cain Overcrank Eng.
Georgina and Ind. Fan Aeolus
Callers by appointment only.
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Welcome to the
world of Philcraft

| The world of truly miniature
marvellous models. Quality

Book Suppliers
 Kkits, stationary steam, steam tO DISCEHN’NG
| launches, limited editions,

V twins, V fours, turbines. M o d e I E n g I n ee rs |

We are committed to the on-going development and design

in these and other areas, if you do not know us already (beginners or experienced)
please apply for a catalogue now!
5 Collingwood, Pulborough, West Sussex RH20 2JE Se nd for Your FREE Copy
Tel/Fax 01903 742777 .
of our Booklist TODAY!

A UNIQUE OPPORTUNITY TO \ If you are interested in model engineering and things

OWn JUD PREITI0NS mechanical, this is a Booklist you must have; fifty four

IMSIIET) E&HGEASS ((;%ASS A4 pages of books, all described so you know what you

are getting - it is very nearly a magazine in its own right!

CURRENTLY UNDER CONSTRUCTION

WE WILL CONSIDER SYMPATHETIC Essentially all the books listed are ones the Boss (who

CHETOMBITON admits to being a practising model engineer - when he

We are also constructing to order,

5 and 714 Gauge Locomotive’. gets the chance) would like to have in his library. As a
Thclrilaligdica weatlable on result , they are selected for, and represent high
track layout and commission, interest, gOOd old fashioned quaﬁty and value for

e money. SO - if you are after the best books on:

Fifly 56 LINDEN ROAD * ALDEBURGH

SuFFoLK + P15 5]] Model Engineering and Engineering

po a8 AT ) Techniques, Technical Steam, Hot Air
and IC power, Marine Steam and Ships,

Road Steam and Transport, Miniature

W ONDERING W.HAT. TO DO... Railways, Railway Modelling, Railways
O FTEN FEEL DISGRUNTLED around the world, and their motive
- . power, Electricity and Electrical
& 25 R EALLY “naSTEW" . Engineering,Shortwave Radio and
L OVE tosee those MODELS... much, much, MORE!
D ELIGHT AT all their GLAMOUR... PLUS Great Videos and the Best of Magazines, write,
F ne FOI't len S phone or fax for your FREE copy of our latest full
Clarence Boat Yard, O F althe pette entrancement.. BOOKLIST - we guarantee you will be TEMPTED!
East Cowes, M ODEL ENGINEERING For those who can’t wait for their copy, here is a small
Isle of Wight, PO32 6TA. oh selection of useful titles:
e e pamaG Tl L isforYOU.......0....
Tel: 01983 293633 New list out shorty... The Amateur's Workshop [Bradley] £10.15
Fax: 01983 297755 stil free for SAE The Amateur's Lathe [Sparey] £9.70
How to Run a Lathe [South Bend] {1942} £7.05
Lathe Operations {1937} [Barritt] £12.30
E I( P SUPPLIE S Milling Machine Operations {1937} [Barritt] £ 8.95
. el o Metal Spinning {1909} [Crawshaw] £ 4,00
Manufacturer of Precision Turned Screws and Fixings, Model Engineer's Handbook {NEW Edition] £11.15
stockist of Nuts, Washers and Steel Rivets. We supply a INSTRUCTIONAL VIDEOS:
}gﬁge f“gﬁ of mage;ial; ﬁdudi{lg %tgellf Brgssf 1S;avmlissf Fundamentals of Machine Lathe Operation (65 mins) £25.95
osphor Bronze, Sheet Material and Silver Steel. We also il ;
|| supply top quality H.S.S. Drills, Milling Cutters, Tool g“.dz.KouLh?EptTc’” N'"'{‘gg?a il ggg'gg
' Steel and a range of Oil for the Model Engineer. rinding Lathe Tools (125 mins) :
' Now in stock: B.A./B.S.F. Socket Head Screws. Prices shown INCLUDE Post & Packing
e ; within the U-K.
deeo?;gf Lﬁf; I;?i??’if Iii?fvﬁggrj:tb;maspspiﬁ;rnﬁzgr mal || (Overseas customers please add 10% for surface mail delivery.)
Credit card orders taken on MAIL ORDER (no stamp required in the U-K) to:
EN 01737 556454 == | | CAMDEN MINIATURE STEAM SERVICES
T : T == a smmm FREEPOST (BA1502),Rode, Bath.BA3 6UB
48 Tollers Lane, Old Coulsdon, Surrey CR5 1BB VisA Tel: 01373-830151  Fax: 01373 - 830516

World of Model Engineering 7 5

—



5" GAUGE 0-4-0 & 0- 6 0 FREELANCE

TANK & TENDER LOCOMOTIVES

POLLY I IT, I1Y, & IV«

POLLY IV
Supplied as a full set of easy to assemble machined components requiring
only handwork to complete, Suitable for the beginner. Drawings and
castings can be supplied for the experienced modeller. Also available
Ready-to-Use Blowers.
ALL COMPONENTS MAY BE PURCHASED INDIVIDUALLY IF PREFERRED,

DRIVING/PASSENGER TRUCKS ALSO AVAILABLE IN KIT FORM
Send £2.00 (overseas £3.00) for catalogue to:

LIVE STEAM MODELS

N FOR 1996: The B6 Fowler. Drawings and
castings available to build the Midlands Model
Engineering Exhibition winner in 1994, ALL drawings
and castings will be available JANUARY 1996

We are still the ones to come to for building the popular '
3" scale Marshall, 4" Burrell, single cylinder; single crank
compound; double crank compound engines. Also the
4" Foster, 45" Burrell, 5" Foster rope hauling engine and
6" Burrell road locomotive, and the 6" Burrell Scenic
Showman's engine.

Cylinders, crankshafts machined.
Gears cut. Wheel building
service available.

Machining service for customers
own castings and drawings for
3" scale models and above.

For catalogue with details and price Tist send £2.50 (C£3.50 overseas) Lo

LIVE STEAM MODELS.
Ulnit 7. O0d Fadl Mills, Little Faton, Derl re, DE21 SDN
Tel: 013 I Fax: 013 W50

Land mamulactored | NEERS for the model enginee iy

ME#SURE INSIDE OUTSIDE AND DEPTH.
ZERO ANYWHERE ON THE SCALE, CONVERTS
METRIC TO IMPERIAL AND VICE VEHSA

BOTH THESE CALIPERS MEASURE TO A RESOLUTION AND REPEATABILITY OF
0.01mm/0,0005" AND ARE POWERED BY ONE STANDARD 1.5v SILVER OXIDE BATTERY,

THE PRICES INCLUDE A FOAM LINED CARRY CASE, VAT, POST AND PACKING

{IF YOU ARE NOT COMPLETELY SATISFIED WITH YOUR PURCHASE SIMPLY RETURN IT TO US WITHIN 30 DAYS

FOR AN IMMEDIATE NO QUIBBLE REFUND, THIS OFFER DOES NOT AFFECT YOUR STATUTORY RIGHTS)

From: KPL, 226 WHITEHORSE ROAD, o
CROYDON, SURREY, CRO 2LB

orca: 0181 665 1041

TO ORDER  FgR MORE DETAILS AND
OTHER SPECIAL OFFERS.

MAIDSTONE ENGINEERING
SERVICES (<.,

50 HEDLEY ST, MAIDSTONE, KENT, ME14 5AD
PROMPT MAIL ORDER

ROBINSON HOT AIR ENGINE
DATA

Power cylinder, 1%" bore, 1.0" stroke
Displacer cylinder, 2%" bore, 7" stroke
Flywheel 5.0" dia.

Height approx. 7%"

Castings & drawings £52.86 incl. VAT

Castings, drawings & materials to complete (less
burner) £70.42 inc. VAT U.K. Post & Packing £5.00

Battery Motor Speed controllers

Current (imit
Regenerative braking.

Applications include: Model raliways. Kiddie cars
Mobility aicds. ~ Golf trolleys.  Electric cycles.  Caravan shifters,
Camival floats. Floor cleaners.  Automatic guided vehicles.

Currents up to 300 amps, voltages 12v to 36v.
Prices start at £30. Discounts for quantity.
? . High current, reversing. Full featured.
4QD series: ¢ gorbuggies & high performarce.
. . Reversing. Currents up to 100 amps.
4 Q D Ncc series: For mobility aids, locos, kiddiecars sic.
Non reversing. Ecomony range.

30 Reach Road 2QD series: For general purpose speed control,

t e Nonreversing. No braking.
Burwell 1QD series: ; oorcadies et
Cambridge EMD motors also available.
C BS OAH Satisfaction guaranteed, British design and manufacture.

Technical advice available.

01638 741 930 Please send SAE for details.

MOSFETs chopping at 20kHz for efficlency.
Excellent low speed torque and conirol,
Give control of 0-100% full speed,

!I;IQIEF SCALE KY-KO HOT AIR FAN  sdal

Overall height 15%"

Fan diameter 11.0"

Power cylinder Bore 10"
Stroke %"

Displacer Bore 1.0"
Stroke 1.0"

Power source gas or spirit burner (not supplied in kit)
PRICE

Kit including all materials and fixings, but excluding
adhesive, gasket sealant & solder.
£88.00 inc. VAT U.K. Post & Packing £5.00

CATALOGUE four 1st class stamps. Overseas £1.50

Our comprehensive range includes:-

B.M.S. Screws & Nuts Taps & Dies Cutting Ouls
Brass Studding Silver Solder Castings
Phos. Bronze Rivets Flux Fittings
Copper Rivet Snaps ‘0’ Rings Books

teel Drills Gauge !ass Drawings
Gauge Plate Reamers Graphite Yarn Hand Tools
Silver Steel Slot Drills Jointlng Paint
C.l. Bar End Mills Steam QIl ETC.

Tel: (01622) 691308
Fax: :01322] ga7216 Shop open Mon. to Sat.

E
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Model traction engines, like this 3” scale Burrell 6 n.h.p. tractor by Ivan Frear of Staines S.M.E.,

are always popular with young children because they know they might get a chance for a ride

on the trailer behind them.
he model engineering hobby
covers a wealth of different

subjects. This article gives an
insight into some of its many
aspecis ...

Welcome to the fascinating world of the
model enginering hobby. You might well be
asking what this hobby is all about. Well, this
article is intended to give you an insight into
the hobby and to give you some ideas about
which type of model you might like to have a
go at building.

There is a wealth of subject matter for the
model engineer to work on, ranging from
simple subjects through to highly complex

World of Model Engineering 7

ones. Many forms of transport, types of
engines and machinery, clockmaking,
fairground rides, structures and so on are
covered by the general term “model
engineering”. Some purists might argue that
there should always be an “engineering”
context in whatever subject is chosen - and
this is probably true - but if you look at what is
meant by “engineering” you will soon
discover that it is an extremely vast subject in
itself.

Engineering is the profession of applying
scientific principles to the design, construction
and maintenance of engines, cars, machines,

Gerald Webb won a Gold Medal at the recent
Model Engineer Exhibition at Olympia for his
1/12th scale model of a 1947 Leyland
Octopus 22 ton 8 wheel lorry. This is a fully
engineered model built on the same

nciples as its full size prototype.

Other su

that may be built by the model
engineer include military cannons such as
this 4.5" Howitzer from 1909.

bridges, roads, communications, chemical
plants, aircraft etc. The important part to
remember is that it is “applying scientific
principles”, such as the laws of physics and
mechanics etc. In other words it not only
covers the use of metals but also brick,
concrete, timber, plastics, glass, water, etc.
Understanding what is meant by the term
“engineering” in its fullest sense gives one a
better understanding of the range of subjects
which it covers.

The Model Engineering Hobby

The following is intended to give some
idea about the more popular branches of the
hobby in order that the newcomer will be
better informed as to what sort of model he
might like to become involved in and what
help may be available to him (or her - there
are a great many ladies involved in model
engineering!). Further in-depth articles on
some of these subjects will be found
elsewhere in this issue and will provide more
information.

Railway Locomotives

Probably one of the most popular
branches of the hobby is that of modelling
railway locomotives. Indeed, many of the
model engineering societies are heavily
based around the live steam railway track
which is often used for passenger hauling as
a means of boosting the financial income of

| 2

T ———



Railway locomotives are one of the most popular subjects in model engineering. This scene
was captured on the 7.1/4” gauge ground level railway at the Olympia M.E. Exhibition and
shows a battery-powered 0-4-0 “diesel” loco about to depart from the station.

Modelling workshop equipment is yet
another aspect of the hobby and this
exquisite 1:4 scale model of a Hand Driven
Bench Drilling Machine by Raymond
McMahon was copled from the original
machine itself. It evoked fond memories for
your Editor because his father has one of
the originals in his own workshop!

the society.

The railway locomotive has a lot to offer
the modeller and its construction can involve
many different aspects of engineering
including benchwork, turning, milling,
grinding, heat treatment, boilermaking and
platework. Do not let this list put you off if you
feel that certain areas are outside your scope,
because there are many traders who would
be able to undertake those areas you can't
cope with. Having said that, there is a great

Trams and tramway modelling can be a
fascinating area for the model engineer and
one of the most popular scales used is
1/16th, running on 3.1/2"” gauge tramways.
This Liverpool Cabin Tram Car No. 809,
made by well known modeller David
Orchard, Is an excellent example of tram
modelling.

deal of satisfaction to be had from learning
how to do everything yourself and then being
able to drive your own locomotive with the
knowledge that “I made it all myself".
Railway locomotives employ several
forms of motive power, including steam,
diesel, electricity and gas. So you already
have a choice of what type of engine to
model. There is a great deal of scope for
experimentation and development of ideas in
this field. Even the full size railways are still
experimenting with new and different ideas.
The popular range of scales for modelling
railway locomotives goes from 7.1/4" gauge
{1.1/2" to the foot) down to “0"” Gauge (7mm
to the foot). Obviously the larger scales need
bigger workshops with larger machinery -
and a larger budget! The smaller scales have
the advantage of needing much a smaller
space to work in and only require small lathes
etc. to build them - and, of course, a smaller
outlay! Much will depend on the modeller's
workshop facilites and funds available.

Traction Engines

Following railway locomotives in the
popularity stakes are traction engines. The
term “traction engine” is commonly used to
describe engines which do not need to run on
railway tracks. In fact ,"traction engines” are
only one form of this type of vehicle. These
engines were designed mainly to provide
power for various jobs as needed, but their
main purpose was for agricultural use. The
steam tractor was designed to haul loads
around the country on public roads, while the
road locomotive was built for heavy road
haulage. Steam wagons were effectively a
steam tractor with a built-in means of carrying
the load. Other types of engine include
ploughing engines (for hauling ploughs etc.
across fields), road rollers (believe it or not,
for rolling tarmac on roads!) and the
ubiquitous showman'’s engine for driving
fairground rides and moving them from site
to site.

Again, there are many scales in which to
model “traction engines”, ranging from
miniature engines of 3/4" to the foot up to half
size replicas at 6 to the foot. Obviously the
dictates of available space and finance will
decide the choice of scale but consideration
should also be given to the uses and
tranportation of the model . Smaller models
are ideal for display and general interest,
whilst the larger models can be used to give
rides and even to do ‘real’ jobs of work.

Stationary Engines

As the name implies, these engines are
static forms of power generation. They
include power plants for driving machinery or
generators etc., or engines mounted in
vehicles or aircraft to provide motive power.
Stationary engines may be driven by steam
or by internal combustion (such as petrol or
diesel engines).

Typical examples of stationary engines are
those which were designed to power the
mills in the textile industry and those which
drove electricity generating plants. It is
interesting to note that steam is still used to
drive generating plant today, the only
difference being that the steam is raised using
gas, water or nuclear power sources!

The range of scales for modelling
stationary engines covers table top display
models up to quarter or half size engines. As
well as the engines themselves, some
modellers even go to the extent of housing
the model in scale-sized buildings - and very
impressive these can be too!

Workshop Tools

Most model engineers seem to make
tools and accessories for their workshops at
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some time, whether it be in order to make a
particular part for the current model or simply
to save the expense of buying the tool itself. It
cannot be denied that considerable savings
can be made in this way and the money
saved can be put to “better” use in buying
castings and materials for the model in hand.
However, some model engineers just like to
build workshop items etc. for their own
pleasure. Many fine examples of this
craftsmanship can be seen at exhibitions
around the country.

The most usual items built are small
machines for use in the modeller's own
workshop. There are plans and castings
available from the Trade for small drilling
machines, milling machines etc. as well as
various accessories such as fly-cutters, vee
blocks, vices, rotary tables and so on. One of
the model engineering Trade suppliers has
based his business mainly around the supply
of castings and materials for producing
workshop items.

The question of scale normally comes
down to full size if the tools are to be used in
the workshop but | have seen some exquisite
small scale models of full size lathes and
milling machines which were built purely for
the pleasure of making them. It all depends
on the modeller’s individual requirements.

Clockmaking

The making of clocks and timepieces is yet
another branch of the model engineering
hobby. Clockmaking is a very ancient craft
which has been practiced for centuries. The
skills and methods involved today are, to a
great extent, the same as those used by the

craftsmen of the old days. Modern
technology has not had such a great impact

on the clockmaking scene as it has elsewhere.

Traditional clockmaking methods are still
used today by the best clockmakers,
electronics have only really come into force in
areas of mass- production for the general
public.

Model engineers tend to favour the more
open style of clock in which the motion work
or gear trains can be seen easily (i.e not
hidden inside a case or cabinet). Typical
examples are the skeleton clocks and the
‘specials’ like the rolling ball clock. These are
usually housed in glass domes or glass cases
so that the ‘works’ are on view all the time.
(Why hide all your work in a wooden case!).
Having said that, many clockmakers still like
the cased clocks such as the Grandfather or
Grandmother longcase clocks or the wall
clocks such as the regulator and so on. Not to
be forgotten, there are also the bracket clocks
in their polished brass cases with decorative
pillars and spandrels.

As well as being a fascinating hobby,
clockmaking can also lead to interesting work
if one becomes involved in the restoration of
old clocks. All in all a very rewarding branch
of model engineering.

Horsedrawn Vehicles

There is a great deal of scope for the
woodworker in modelling horsedrawn
vehicles. Most of the the old vehicles were
built primarily of wood as this was a readily
available material at the time. Iron was used
for parts which needed greater strength and
for axle bearings and wheel tyres etc.

=

(Above) Twin cylinder Compound Launch Engine) (Above) Rectilinear Engine of 1834)

These two photos show beautiful examples of the stationary steam engine scene. Above is a
Rectilinear Engine of 1834 built by J.A. Cogdon - this model was made without the use of any
castings! Also shown above Is a Twin Cylinder Compound Launch Engine built to a scale of

1:6 by Heinz Bigler.
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Many different types of vehicle were
designed for various uses, including farm
wagons, brewer’s drays, living vans, coaches,
coal merchant’s drays etc. Some of these
were totally without springing, whilst others
employed various forms of suspension
depending on the load which was to be
carried. Some of the farm wagons were of
very simple construction with straight sides
and straightforward wheels. These would
probably be a better bet for the beginner to
attempt as a first project. Passenger carriages
were usually more ornate and had
compound curves in the side panels with
quite complex wheels and suspension.

Many plans and kits of parts are available
from the Trade for the construction of
horsedrawn vehicles and there are a few
specialist suppliers who can offer almost
anything the modeller can require, including
help and advice!

In summary

| hope the foregoing has given you an
insight into the fascinating world of model
engineering and has whetted your appetite
enough to seek more information about one
of the many branches of the hobby. | would
recommend that you visit some of the many
model engineering exhibitions which are held
locally all over the country and look at the
models on display there. Don't be put off by
the excellent quality of what you may see,
everyone had to make a start at some time in
their modelling career and | can assure you
that every model engineer has got a box of
‘mistakes’ and ‘bits that went wrong' under
his bench at home.

Talk to other modellers at exhibitions and,
perhaps, visit a local model engineering
society. You will find that nearly all model
engineers will be only too pleased to help and
advise newcomers to the hobby. | think it
must be one of the friendliest hobbies that |
know of and the social side can also be great
fun.

A lot of enjoyment can be had by
researching a particular prototype and finding
out all sorts of information which will help in
building your model. Whatever type of model
you decide to have a go at, remember that
the hobby is all about enjoyment and helping
one anocther. There is a good deal of support
available from the Trade suppliers, magazines
and books, so there is no reason to think that
you will be working on your own.

The best advice for a newcomer to the
hobby is to not be afraid to have a go - you
may well surprise yourself and discover that
things are much easier then you thought they
might be. So go on, give ita try - and join the
World of Model Engineering! W



MODEL BOILERS

by Bruce Davey

ntil recent years model steam
plants have been fired by
paraffin, petrol, coal or
methylated spirit and,
occasionally, Liquid Petroleum Gas
or LPG for short. Prior to the
sixties, and going way back to ‘,"
before the war, paraffin was ,
used in hydroplanes with |
great success but it is difficult [
to light and the jets block

with carbon and bits offthe |
vapouriser, in all often a 1\
frustrating time. Meths was \
not much better, quite difficult

to control and occassionally \
giving spectacular flare-ups as it \
boiled over from the wick. Coal, .
although a simple reliable fuel, needs
constant attention to firing and provides a fair
guantity of dust and grit to get in the works.
So where do we go from here! we use LPG in
the form of Butane or Propane which is
available almost anywhere in the world in
simple throw away canisters providing us
with a very dean easy to use fuel.

Primarily there are several ways of gas
firing model steam boilers:-

4 One :- the blue flame blowlamp type

burner.

¢ Two :- the blue flame round or toast

rack style burner .

# Three :- the ceramic bed radiant heat

burner.

All of the burners have common factors,
they will usually burn propane or butane
L.P.G. equally well providing the weather is
warm enough, and as flow rate is controlled
by the gas jet they can be connected directly
to the high pressure gas container
withoutreducing valve. All need external
mixing of the gas with combustion air by
means of a simple venturi.

10

A rechargeable high pressure gas tank with
gas value and a pipe connection with burner
adapter.

Blowlamp Burners

The blowlamp style of burner has the
advantage of being easy to produce and use
in confined spaces. It can provide a fierce hot
flame in a small space and as long as the
boiler can accept this kind of heat it can be a
satisfactory source of heat. Typically the
boiler will have a horizontally arranged main
flame tube with multiple cross tubes formed
in a spiral. As gas velocities are quite high
this type of burner is not very efficient unless
considerable turbulence and extra heating
surface is arranged by having the cross
tubes. Improvements can be made by fitting
a water feed pre-heater in the smokebox (if
the steam plant is fitted with a feed pump)
and also a superheater in the end of the main
flame tube to take advantage of the hot

exhaust gases. Superheating can be
particularly useful as the smaller size engine
cylinders have greater surface area relative

to their volume than large ones, this
means they lose heat faster and

\ hence more steam is required to
compensate for the losses.
Comparea 1" x 1" cylinder
with a volume to surface area
ratio of 1:5t0 a 2" x 2"
cylinder with a ratio of 1:2.
Clearly the smaller will lose
proportionally much more
heat than the larger one,
/ (neglecting the piston area as
//I this should not be significant).
/ Generally the blowlamp style of
/" burner provides a strong flame
- pressure and therefore there is no
need to provide a blower to draw the hot
gases through the boiler and out of the
chimney. The blast
from the engine exhaust is adjusted
(see draughting) so that it does not suck out
the flame nor pull too much cold air in past
the burner and hence reduce the efficiency.
Blowlamp style burners are often fitted to
locomotives in gauges “0” and “1” and in
France to locomotives as large as 5" gauge
passenger haulers, They are also used in
model steamboats that are fitted with
horizontal boilers. The main disadvantage is
the rather high noise level associated with
this method of combustion and the difficulty
of absorbing enough of the available heat
within the confines of the boiler design.

Round or Toast-rack Burners

The round blue flame burner is similar to a
gas cooker burner and is often made by
adapting camping cookers. A toast-rack
burner consists of a piece of metal tubing
with a plug in one end and a mixed gas and
air supply coming in at the other. Slots are
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arranged along the top of the tube at regular
intervals above which the gas is ignited. The
burner is fitted either below a drum type
boiler with field tubes or inside a horizontal
flame tube. When fitted below the boiler there
is usually no problem with draughting as the
exhaust gases normally exit around the boiler
casing.

However, when the burner is fitted in the
flame tube it is often closed in and exhausts in
the same way as the blowlamp type burner. It
is sensitive to draught from the engine
exhaust which should be just sufficient to
clear the burnt gases. In most cases the
burner is powerful enough to clear itself
through the boiler. As the flame consists of a
number of small relatively fierce flames
impinging directly on the inside of the flame
tube it is quite an effective

the hoiler without being affected by the
barrier layer. In addition, all the remaining
products of combustion are still available to
have their heat absorbed in the usual way.
The ceramic material is approximately 11mm
thick, an excellent insulator of low thermal
capacity and hence very little heat is lost from
the burner to the external air via its casing,
with the added advantage that they are very
quiet!.

Ceramic burners can be used to replace
toast-rack burners and are particularly useful
for fitting into small locomotive style
fireboxes, vertical marine boilers and
stationary boilers like the Stuarts. Another
advantage is the turn-down ratio, this is the
ratio between the highest and lowest stable
flame settings which, because of the nature of

to match and extended until level with the top
of the chimney. In addition, the original
blower is retained to clear gases from the
boiler although only a very small amount of
draught is required.

When fitting the burner into the firebox it
is best to have the ceramic only just inside the
firebox, in this way as much as possible of the
firebox is available to the radiant heat.
Another factor that comes into play is that at
high loco speeds it is possible that the
passage of air under the loco can have an
effect on the mixing tube and either weaken
or strengthen the mixture. This has to be
checked by careful observation and,
undoubtedly, adjusted by trial and error. On
one particular railcar the passing air forced its
way up past the burner and blew out half the

flame, the firebox has now

type of burner and not too
noisy. These toast-rack
burners are usually found
fitted to relatively small locos,
“0" gauge 16 mm scale and
older gauge “1" main line
locos and, until recently, were
available from Stuart Models
for their 501 and 504
stationary boilers.

Ceramic Burners
Ceramic bed radiant
burners are relatively new to
the model world and already
have been fitted to various
small traction engines, hot air |
engines and hundreds of

7yl

been sealed and the burner is
fine and taking all its air
through the mixing tube.

Gas Supplies

Generally there are three
systems of gas supplies that
can be used for firing our
model steam plants. Firstly,
and the most common in
small boats and locos, is the
rechargeable gas tank which
is built into the bow of the
boat or the tender of a
locomotive; it consists of a
small metal cylinder of
between 25 and 100 cc.
capacity which is fitted with a

boats as well as locomotives
from a 16mm scale double
Fairlie to a 3.5” gauge Rob
Roy. In the right conditions
these burners can offer bétter efficiencies than
blue flame burners and in some ways can
simulate coal fires. The reason for this
increased efficiency is that when combustion
is taking place in a boiler a stagnant layer of
burnt gases tends to form on the surface of
the firebox and tubes causing a thermal
barrier to the hotter gases as its resistance to
heat flow is much greater than the metal from
which the boiler is made. This also explains
why there is little difference in steaming
capacities between similar design steel and
copper boilers. The barrier layer can be
broken down by turbulence and high gas
velocities etc. and by using small passages
through which the gases must pass, or by
radiant heat as in a coal fired boiler.

The ceramic bed burner works by using
the heat from the flame to raise the
temperature of the ceramic to about 1100 C at
which point it provides radiant heat directly to
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This range of Ceramic gas burners from Cheddar Models is suitable for firing a
variety of different types of boilers.

this type of burner, is much greater than other
types. If a new boiler is being considered it
would be worth discussing a ceramic design
of burner.

Replacement of toast -rack burners is
straightforward assuming that mechanics
allow it to fit in position and that a suitable gas
supply can be arranged (see gas later). Fitting
into an existing locomotive style firebox
requires a little more thought, in theory all air
for combustion is drawn through the mixing
tube but, in practice, sometimes a small
amount of secondary air is needed. This can
be provided by either leaving a small gap
between the burner and the firebox walls of
about 1/16" to 1/32" or by leaving open the
firebox door a small amount.

These burners require no engine exhaust
induced draught, so the simplest solution is to
remove the blast cap on the exhaust pipe and
replace it with a plain pipe threaded internally

filling valve and a controllable
outlet valve to set the size of
the flame. The tank is filled
via an adaptor nozzle
screwed on to a disposable gas canister,
which is also our next form of gas supply.
Connection between the gas valve and
burner is normally made with small bore
copper tube with silver soldered connections.
The rechargeable tanks are made with the
same safety factors as boilers and are
generally of the same materials to avoid
corrosion etc. | advise a test pressure of 360
p.s.i. for propane mixes and 280 p.s.i. for
butane. Safety valves should not be fitted but
the tank should be designed so that it can not
be more than 80% filled with liquid gas. (see
sketch).

Next we have the disposable canister
which is available in 100, 250 and 500gm sizes
and are available from camping and diy
shops. Connection is made via a screw-on
control valve that also actuates the self sealing
valve fitted into the outlet of each canister. A
flexible pressure hose to the relevant standard
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Two of the Piezo electric igniters for lighting the ceramic burners. These are more convenient
for burners used in locomotive fireboxes and stationary boilers.

butane/propane mix.

The rate at which gas can
be supplied to a burner is
determined by the
amount of heat available
to vaporise the gas in its
container. This is usually
determined by the
ambient temperature and
the surface area of the
container, so for a large
burner a large container is
required unless some
carefully regulated heat is
supplied to the canister to
assist in vaporising the

is used between the valve and burner. The
gas supplied is either 100% butane or a
mixture of propane and butane of up to 30%:
70% depending on canister size.

It is important to note that only canisters
with the screw-on self sealing connection
should be used and not the type where the
canister is pierced. Butane is used as the
primary fuel as its total heat content is about
25% higher than propane per unit volume and
with a much lower vapour pressure.

Heat content should not be confused with
flame temperature, although it is true that
propane burns at a higher temperature than
butane, the total quantity of heat supplied
through the same jet at the same pressure is
much higher with butane. Propane, with its
higher vapour pressure, is used as a
propellant for the butane where there is
insufficient heat available from the
surrounding atmosphere to vaporise it. If a
rechargeable tank is fitted to the locomotive
then only 100% butane should be used as the
local ambient temperatures could produce
unacceptably high gas pressures with a
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gas. (For example, in
model boats an exhaust steam oil
separator/condensor is often fitted in the
same compartment as the gas canister to
provide the necessary heat without an
eccessive temperature rise).

This brings us on to the last of the gas
sources seen in use, the ‘Calor’ gas or the
large size 'Gaz’ bottle. Although the most
economical way to buy gas it has rarely been
used in modelling until recently where it has
made appearances on the rally field firing
traction engines and on the track firing 3.5"
and 5" gauge locos. Rather ugly and massive
in size it has the advantage of being able to
supply the required amount of gas for these
locos. Personally, | would prefer to hide a row
of 500gm canisters in my driving trolley or a
suitable goods wagon .

Lighting

As gas is potentially explosive it is
essential that it is lit as soon as the supply is
turned on. One of the commonest forms of
lighter is the pen type gas lighter which, with
it's long nozzle, can be used in confined

spaces. Recently, Cheddar Models have been
offering Piezo electric igniter for use with their
steamboat plants and many have been sold
for locos and stationary boilers.

This brings us on to safety, gas is safe if
used correctly but it is highly explosive and
being heavier than air tends to collect in
hollows if allowed to escape . Always ventilate
well if gas escapes occur. With large
containers capable of supplying gas at high
volumes a burst hose valve and anti flash
back (non return) valve should be fitted .

Draughting

Draught is used on coal fired steam locos
and traction engines to draw the fire up
through the grate along the flue tubes and out
of the chimney . This is done by the exhaust
from the cylinders being directed up the
chimney via the blast pipe nozzle and to a
large degree the harder the engine works the
greater the blast and the fiercer the fire . So in
away a coal fired loco is semi automatic in
operation . However when stationary, without
this exhaust induced draught the fire would
go out as there is very little natural draught in
these boilers, for this we fit a blower. This
consists of a steam supply controlled by a
valve on the backhead of the boiler piped to a
jet alongside the blast pipe and pointing up
the chimney .

When gas firing there is no need for the
strong draught produced by the engine
exhaust and the exhaust is best taken to the
top of the chimney by a pipe instead of using
the blast nozzle . The blower is still required to
remove the products of combustion from the
firebox and generally a plain pipe with no jet
is suffcient.

Future developments should expand the
application of the ceramic burner to the 3.5
and 5” gauges locomotives and possibly to
some traction engines where cleanliness of
operation is essential. A local club member is
now allowed inside the tent when running a
sawbench from his 1.5” Allchin after having a
ceramic type burner fitted . Automatic steam
pressure operated gas control valves with
safety shut-off for low water are an area of
current development that | hope they will be
commercially available in the near future.

| hope the foregoing will be of assistance
to those wishing to try out gas firing in model
plants, to me it is far better than meths or
paraffin firing and cleaner than coal (but not
as atmospheric). Gas is a clean readily
available fuel and if used in conjunction with
Ceramic burners very quiet, efficient,
odourless, more controllable and without
those obnoxious fumes of meths . As to
safety it is no less safe than any other form of
energy provided itis used correctly . H
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dodk which can be made ...

Many model engineers, although
fascinated by clocks, are often reluctant to
enter this field because they feel that clocks are
high precision mechanisms requiring
sophisticated equipment in order to make
them. This is quite wrong!

Most of my clocks have been made on a
Myford ML 7 lathe which is now some 45
years old. This is an excellent size of lathe for
making clocks as the gap in the lathe bed will
permit dials and chapter rings up to 9”
diameter to be turned. However apart from
this facility, the majority of the parts in a clock
can be made on much smaller lathes. The
Unimat 3 is a well designed lathe and | have
made three clocks on this tool including the
“Scissors” clock illustrated here Fig. 1 All the
wheelcutting and the machining of the fusee
were carried out on this tool.

(The figures in brackets which appear in the
following text refer to a list of references which
appears at the end of this article - Ed.)

Wheelcutting

Clocks are really gear boxes and the cutting
of clock wheels often puts some constructors
off. However the process is quite simple and
modern lathes usually offer a milling
attachment as an accessory. A general set-up
for wheelcutting is given in Fig. 2 where the
main wheel of an English Regulator is shown
being cut on a Cowell lathe. The vertical slide
and milling attachment are both standard
accessories. The dividing plate at the rear of
the lathe is supplied by Chronos (1). Again, in
the same lathe, we see a dead beat escape
wheel being cut, Fig. 3. The cutters being used
in both these examples are commercial ones
and can be obtained from the manufacturer,
Philip Thornton (2).

Another option for cutting clock wheels is
the simple cutter frame shown in Fig. 4. Here
the cutter frame (3) is clamped in the lathe tool
post. A simple home-made fly cutter is being
used to cut the ratchet teeth on a clock barrel.
The simple method of driving the cutter is
illustrated in Fig. 5 where a Black and Decker
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Fig. 1 A “Scissors" clock. The action of the two pendulums resembles a pair of scissors
opening and shutting.

drill carries a plastic pulley in the chuck. This
system works perfectly well but should only be
regarded as a temporary method of drive.
These drills are noisy.

Yet another wheelcutting set-up is shown
in Fig. 6 which shows a main wheel being cut
inthe Toyo 210 lathe. This is similar in size to

the Unimat 3. The size of the teeth being cut
here is No. 1 module, the largest likely to be
required in domestic clockmaking.
Even simple basic lathes can be used for
cutting clock wheels. One of the most capable
amateur clockmakers, the late John Stevens,
made beautiful clocks on a lathe he bought S
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Fig. 2 Wheelcutting operation being performed on the Cowell lathe
using a cutter held in a horizontal position on the vertical slide.

Fig. 3 Wheelcutting operation being performed on the Cowell lathe
using a cutter mounted vertically on a vertical slide.

Fig. 4Using a simple cutter frame and a home-
made cutter to cut ratchet teeth.

Fig. 5 A simple method of driving the spindie
in the cutter frame shown in the photo above

14

Fig. 6 A wheelcutting set-up in the Toyo 210 lathe.

from Gamages for 52/6d (£2.63), specially
reduced in price because the headstock
casting was cracked! He adapted it for
wheelcutting by making all the accessories on
the lathe itself, including the division plate.
This very valuable exercise was written up for
the Model Engineer magazine and was
published in 1953, issue numbers 2697, 2698
and 2699.

Types of clocks

Part of the attraction of clockmaking is the
enormous variety from which the constructor
can choose. The Drum Water Clock illustrated
in Fig. 7 has no moving parts. However, it is
necessary to be able to machine the drum,
which is made from Perspex, and a lathe
capable of swinging this diameter of 6" over
the bed must be available. Again, the Crystal
Wheel skeleton clock in Fig. 8 has a main

wheel of some 6" diameter and this will
require a lathe capable of swinging this
diameter.

The early 16th century clock in Fig. 9 was
designed as a beginners clock for construction
on the Unimat 3 lathe. The battery powered
electric balance wheel clock shown in Fig. 10
has a large diameter balance wheel and has a
spectacular action as the balance wheel
oscillates form side to side. Advanced
constructors will like to tackle more
complicated clocks such as the year going
clock made by Claude Reeve in Fig. 11. Year
going clocks only require winding once a year.

Special techniques used in
clockmaking

The lathe is a very versatile tool and in Fig.
12 you can see the slots in the pillar screws of a
Regulator clock being cut with a slitting saw,
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Fig. 9 A 16th Century style clock made on
the Unimat 3 lathe.
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Fig. 8 An impressive example of the skeleton type clock. This one has engraved crystal

centres to the wheels.

and in Fig. 13 the lathe roller filing rest is
shown being used to form the winding square
on the barrel arbor. The pallets of an English
Regulator clock are illustrated being lapped in
Fig. 14 using an abrasive disc on a home-
made arbor held in the lathe chuck. A group of
12 leafed pinions for this clock are shown in
Fig. 15. These pinions were all cut on the
Cowell lathe and, in fact, this entire clock was
constructed using the Cowell lathe.

After clock wheels have been cut they must
be crossed out, mainly to lighten them (this is
particularly important in the upper wheels), but
also for the sake of appearance. This work can
easily be carried out by hand with a piercing
saw but in Fig. 16 | have shown the work being
carried out on the Hegner fretsaw machine.

Sometimes we use the lathe in the role of a
press tool, see Fig. 17. The pins in this escape
wheel from Galileo's escapement are being
pressed in by using a holding adaptor in the
lathe tailstock chuck. This ensures that the
pins enter truly, thus remaining square to the
face of the wheel.

Newcomers to the world of clockmaking
should not be worried that the work may be
beyond them. There are detailed instruction
books available and the special tools required
can either be made or purchased from
horological tool suppliers (5).

It is customary to obtain the correct
meshing distance of clock gears by depthing
them in a special tool as illustrated in Figs. 18
and 19. This one is home-made but they are




4 Fig. 12 Using a
slitting saw in the

Cowell lathe for forming

the slot in a pillar screw.

Fig.13 Using the
lathe roller filing rest
to form the winding
square on the barrel
arbor of an English
Regulator clock.

Fig. 11 A “Year Going" skeleton clock made by
Claude Reeve.

readily available from the trade (4). InFig. 20|
show two wheels being checked for their
meshing engagement, the wheels being
mounted on the spindles of the depthing tool.
When this is correct the distance will be
transferred to the clock plate by means of the
hardened points shown in Fig. 19.

Whereas many models made by the
model engineer only need to work for limited
periods, your clock will be working 24 hours a
day, month after month and this is very
satisfying. When you have reached the stage
of setting the clock going and you swing the
pendulum to hear the first beats from the
escapement, it is almost as if you have created
a new life.

The biggest cause of failure in clockmaking
is getting the train too tight. |t must be
absolutely free. To obtain this freedom, pivot
holes are drilled undersize and broached to fit
the pivot with a taper broach. This practice of
running a parallel pivot in a tapered hole
worries engineers who find this principle
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lathe.

Fig. 15 A group of pinions made on the Cowell Fig. 16 Crossing out a clock wheel.

Fig. 18 A home-made depthing tool.

Fig. 19 The home-made depthing tool
showing the individual parts.

Fig. 20 Two large clock wheels being meshed in the depthing tool.

difficult to accept but it has been in use in
clockmaking for centuries and provides a very
free running bearing with minimum resistance
from friction.

The one clock which always appeals to the
model engineer is the Congreve clock, shown
in Fig. 21. The ball rolling down the track
backwards and forwards always attracts a lot
of interest. Itis not an easy clock to make and |
would not normally recommend it for the
beginner. Having said that, | once awarded a
Congreve clock the first prize in the clock
section of a Model Engineering Exhibition.
Afterwards the owner came up to me and said
he was thrilled with his award and that this
was his first attempt in metal work of any type!
Which only goes to show that you will not
know your abilities until you give them a try.

References
(1) & (3) Chronos Ltd. - supplier of
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Fig. 21 A Congreve rolling
ball clock. One of the most
fascinating clocks ever made.
The steel ball rolls down the
inclined plate and trips the
mechanism at the end of the
run which then tilts the plate
so that the ball rolls back
again. The movement runs
for 8 days on a winding.

engineering and horological tools, 95 Victoria
Street, St. Albans, Herts. AL1 3TJ. Tel: 01727
832793.

(2) P. P. Thornton Ltd. - manufacturer of
wheel cutters, The Old Bakehouse, Upper
Tysoe, Warwickshire CV35 OTR. Tel: 029
588454.

(4) J.M. Wild FBHI - manufacturer of
clockmaking tools and supplier of parts and
materials for the clock maker and repairer, 12

Norton Green Close, Sheffield S8 8BP.

(5) There are books on the construction of
nearly all the clocks illustrated here. These
books include all the necessary drawings and,
in the case of skeleton clocks, full size drawings
are included.

Write for a free list to

Meridian Clocks, Wheelwrights, Hillgrove,
Lurgashall, Petworth, W. Sussex
GU289EW. H
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ESSENTIAL READING

FOR THE ENGINEERING HOBBYIST

Magazines with Technical Back-Up

Who engraved
De Launce’s
dials?

Silent nights:
How to make

Model Engineers’ [
Workshop time chies (T Engineer
E 2 9 5 B < bracggt[ lglcf?l[cscase g ] . 7 5

Clocks £2.75

Available from WH Smith, John Menzies,
all good newsagents and hobby shops.

Please write for further information: Nexus Special Interests,
Boundary Way, Hemel Hempstead, Herts. HP2 7ST.

Alternatively call the Subscription Enquiry Hotline:
on 01858 435322 Our team of telephone
operators will be happy to help with any query.




Choosing a lathe

by Graham Nickson

ome advice on what to
consider when buying your
first lathe ...

~ Soyou've decided to become involved in
model building. Maybe you've been to an
exhibition and been attracted to one of the
many modelling disciplines on show. Maybe
1 you have some kit building “from the box”
| experience and wish to develop your skills by
building a model not available as a kit.
Alternatively, you may need to make or
modify parts for commercially available
models.

Once you have decided to progress from
the “built from the box" kit, workshop
equipment will be required. The type and
quantity of equipment will be largely dictated
by the scale and type of models and hence
the size of individual components for your
model.

An “engineered” model - a model built
from raw bar stock, castings, sheet metal,
timber etc. - will require the use of a lathe, a
bench and a drill press.

The Cowell 90ME lathe, with a centre height of 1.3/4”, may be used as a “table top” machine in
a smaller workshop.

The Myford Diamond 10 lathe, at 3.5/16"
centre height, is an ideal tool for larger
workshops and will be suitable for many of
the larger models.

The Workshop

The ideal is, of course, a dedicated
building, but this is not necessarily éssential.
A spare room, garage or shed, can be
employed and many of the hand tools
required may already be in the garage tool kit.
Large models obviously need larger facilities
to build and store them. Wherever the
working space is to be located it must be
comfortable to work in,provided with
adequate lighting and heating. Details for
constructing a workshop are covered in the
Nexus Workshop Practice Series No. 23.

Hand Tools

A selection of hand tools is essential even
if most of the work will be carried out on a
lathe. Files will be needed for fitting, shaping
and profiles. Small needle files, which can be
obtained in similar sections to larger
engineer’s files, will be found useful.
Engineer’s and soft-faced hammers,
screwdrivers, centre and pin punches,
hacksaws and junior hacksaws will also be
required.

Any general tools used in the home or
garage will be found of great value. Lookina
tool catalogue, the kind supplied by model
engineer’s suppliers, and choose tools to suit
your own particular needs.
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Considered by many as the “Rolls Royce” of
lathes is the Myford Super 7, seen here on its
metal cabinet base.

Choosing the Lathe

To many model engineers the lathe must
be a jack of all trades. It must be capable of
carrying out operations which, in industry,
would be performed by specialised machine
tools. In most cases the small lathe
manufacturer is aware of this requirement
and provides a wide range of accessories to
make the lathe as versatile as possible.
Obtain the manufacturers’ catalogues and
check on the various accessories which are
available for specific machines.

It is sometimes difficult to foresee the set -
ups, and therefore the accessories, which will
be required for a proposed model, especially
if it is a model from your own research, rather
than to a published design which may have
the “words and music” of how to build it
available in articles or books.

How big must the lathe be, or what should
the capacity be? Manufacturer’s literature will
specify the height of the centres and the
distance between the centres. That is to say,
the height of the centre-line of the machine
above the lathe bed, and the longest bar that -
for all practical purposes - may be turned
between these centres. Mounting a chuck or
other work holding device will reduce this
distance. Small diameter bar can, of course,
be passed through the hollow lathe mandrel.

The most popular centre height for model
engineers lathes is probably 3.1/2" (or
90mm). Many model kits, published model
designs and workshop accessories are
designed with this centre height in mind. If it
is envisaged that castings will be machined,
then this is the minimum recommended
centre height. The Myford 10 Series lathes
can be accommodated in a spare room
without too much trouble and will easily
tackle projects designed with this centre
height in mind.
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Many “table top” lathes of around 2"
centre height (50mm) have been produced
over the years. These are suitable for making
models in the smaller scales. They are not
generally provided with “back gearing” to run
at low speeds for screwcutting or machining
castings, but they are wonderful for making
those tiny parts like 16 BA bolts and small
diameter shafts and pins. These machines
can be used on a table top where you can be
seated and get close to the work. The Unimat
3 and the Unimat PC are provided with an
unbelievable range of accessories to choose
from. These are ideal machines for model
railway work up to Gauge “0” and can handle
quite a lot of the work needed for Gauge “1”.
With this size of machine the “workshop” can
be put away at the end of the working session
if space is limited in the workshop area.

A recent addition to their range is
the Warco 120 lathe (above) with a
centre height of 2.7/16". The Warco
120 milling/drilling attachment (left)
can be fitted to the rear of the 120
lathe bed to make a complete
machining centre.

Quite obviously it is impossible to
machine large work on a small
machine, but small work can be
accommodated on a larger machine.
Lathes of 5” or more centre height
(125mm upwards) are very nice, but
proportionally more expensive and
heavy and require a dedicated
workshop with a solid foundation for
the machine. Some, even quite small
scale, stationary steam engines will
require a lathe of this capacity in
order to machine the flywheel.
Therefore, before deciding what to
buy, consider the larger items which
will need turning - driving wheels for
locomotives, flywheels and road wheels for
traction engines and so on.

Available lathes

The following gives a starting point from
which further investigation can be carried out.
Amongst the smaller lathes are the following
examples. These machines all have centre
heights of around the 2" (50mm) area and
their compact overall size makes them
suitable for use in situations where they may
have to be “portable” enough to be put away
after each working session.

The Toyo machine seems to be very
diffcult to obtain these days but, no doubt,
second hand ones can still be found and
would be most useful. The Unimat 3is no
longer manufactured, but there are still plenty
about and it is continuing to be supported
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with spares and accessories.

The following smaller lathes are current
stock itemns and large selections of
accessories are available for all of these
machines.

The Cowell’s 90 ME has a centre height
of 1.3/4” (45mm) and is fitted with back
gearing for running at low speeds, when
cutting threads and machining castings etc. A
vertical slide mounted on the cross slide can
be used for milling operations.

The British made Peatol Micro Lathe
has a centre height of 2.1/4” (57mm) and is
supplied in basic form as an easily assembled
kit of finished components or completely
assembled and ready for use. A milling
' attachment is available which bolts to the
' cross slide and utilises the headstock spindle

to hold milling cutters.

The Sherline model 4000,
manufactured in California, U.S.A., has a
centre height of 1.3/4” (45mm) and comes
with a variable speed motor wich
supplements the two speed pulleys and belt.

! Spacer blocks are available to fit between the
headstock and bed to increase the centre
height to 2.3/4" (70mm). Milling can be
achieved with a vertical slide, or with a vertical
milling column attachment.

The Unimat PC, with a 2" centre height,
is the successor to the ubiquitous Unimat 3
and is a very versatile machine with a good
range of accessories. Milling may be
accomplished with a vertical slide or by use of
a milling column attachment. J

The following machines are in the larger
3" to 3.1/2" centre height range and are more
suited to a permanent set-up where they can
be mounted properly on a workbench.

The Emeco Compact 5, from Austria, is a
big brother to the Unimat 3. With change
wheels for screwcutting, the Compact 5 has a
swing of 5" (130mm) and can be fitted with a
milling column to create a machining centre.

The Warco 120 Lathe is a recent addition
to their range and has a 2.7/16” (62mm)
centre height. It is fitted as standard with a
four-way toolpost and thread cutting facilities
and comes complete with a 3-jaw chuck. A
milling column can be fitted to the rear of the
bed to create a machining centre. A 120
mill/drill milling machine is also available
from Warco and there is a good range of
accessories for both machines. The
compound table for the 120 mill/drill is
available separately for those who may wish
to convert the milling column from the lathe
into a milling machine at a later date..

The Niyford Diamond 10 is a British
made lathe with a centre height of 3.5/16"
(84mm). It has a back gear for the slower
speeds and screwcutting facilities. Milling
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The Warco 120 Mill Drill
can also be supplied
complete with its own
compound table.

operations can be performed using fixed or
swivelling vertical slides and a vertical milling
and drilling attachment is also available. As
well as a large range of standard accessories
from the manufacturer, many designs for
suitable additions to this lathe have also been
described in Model Engineer over the
years.This machine is also capable of
handling quite large workpieces for the larger
scale models. Developed from the well
known ML10 Iathe, the Diamond 10 is aimed
directly at the model engineer and is only
available direct from the Myford factory, this
is being done in order to offer the usual
Myford quality but at a more affordable price.
The APTC 460 Lathe from Axminster
Power Tool Centre. With a centre height of
3.3/4” (95mm) and a large range of chucks
and other accessories, this versatile machine

is also provided with change wheels as
standard. The APTC 9180 Lathe has a
centre height of 4.1/2" (114mm) is a
somewhat heavier machine provided with
hardened bed.

The Chester TR20 Lathe is also a
heavier machine with a centre height of 4"
{105mm) which is capable of handling even
larger workpieces. A four way toolpost and 3-
jaw chuck are supplied as standard. Againa
large selection of accessories are available.

A range of milling/drilling machines are
also available to complement most of these
lathes.

Used or New

Used equipment can be obtained via
various routes - from advertisements in local
newspapers or the model engineering press, ES
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from second hand dealers and from model
engineering club sales and auctions.

When considering a used machine, take
along an experienced friend or club member.
Look at the general condition of the machine;
look for damage to the bed/slideways. If the
bed looks like it's been used as an anvil, move
on. It's difficult to check for wear, and any
inaccuracies this may cause, as a lengthy test
procedure is required. Try to establish the
age of the machine and the type of work it's
been used to produce, factory or home use,
experienced or inexperienced owner. This
should give a good indication of wear.

If you are a member of a local model
engineering club, then it is often possible to
obtain a deceased member’s equipment. In
most cases this will have been well cared for
and would be a good investment.

New equipment will obviously cost more
but, if in the very unlikely event that there is a
problem, service will be available through
your supplier. A new machine will come with
a spare parts manual which gives the location
and name of every part; this could be
important if ever you need to identify a part
for service or replacement.

A cheap second hand machine, well used
and with “loads of gear” might prove a poor
investment if you don’t possess the skills to
put it right.

Getting Started

Nowy, at last, you've got your “new” lathe
at home and unpacked and checked it. If it's a
new machine then it will probably have
arrived with standard accessories and a
toolkit. Standard accessories normally consist
of a faceplate, centres, change wheels, work
driving pin and a carrier or lathe “dog"” - and
you can't do very much with those! Some
manufacturers include a 3 jaw self-centring
chuck, which helps a bit.

So now you need a number of basic
accessories to get you started. A tailstock drill
chuck is essential, together with a set of drills.
Imperial or Metric? If you want to work from
Imperial drawings and cut Imperial threads
then an Imperial set is useful, but with a
“Zeus"” chart of tables you can convert drill
sizes easily. (It might be easier for the
beginner to buy Metric drills because the
current tables of tapping and clearance drill
sizes all specify Metric as the “preferred” size
-Ed.) A “live” or revolving centre to support
long workpieces would be useful, and a 4-jaw
independent chuck is essential for square or
irregular work. The 3-jaw is really a
convenience device for round or hexagon
materials. Your supplier should be able to
furnish you with a set of lathe tools or HSS
(high speed steel) tool blanks to grind the
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shape yourself. If you are a beginner,

arm yourself with the appropriate textbooks
on lathework. Better still, find a model
engineering evening class at a local college.
Join a club, meet other model engineers,
share difficulties and get advice. Read
textbooks and hunt for back copies of Model
Engineer, Model Engineers Workshop and
Engineering in Miniature.

Don't try and obtain everything at once.
Obtain tools and materials as required for the
job in hand. Buy taps and dies for threading
as and when they are called for on the
drawing. If you intend to perform milling
operations on the lathe, a vertical slide will be
required for this. As this involves resetting
the machine, your work must be planned to
avoid unnecessary resetting and
consequential waste of time. For many of us
time is limited and must be put to the most
effective use. “He who carries out many
different types of operations on his lathe
must often reset”.

Materials

From the outset it is desirable to build a
small stock of useful sections of steel, brass
and aluminium. A lot will depend on the
individual’s modelling interest which, to a
certain extent, will control the material stock.
Addresses of suppliers will be found in the
model engineering press, so obtain their
catalogues and start to build a technical library.
Some of the suppliers sell bundles of different
sizes of materials at reasonable prices and
this would be a useful way for the beginner to
start his material stocks. A visit to a local small
engineering company will often prove fruitful
because the short lengths of material which
they throw away as “scrap”, because it is too
short for their machines, is ideal for the model
engineer’s lathe etc. Eventually you will learn
to use the model engineer's most useful
technique - scrounging!

Conclusion

If you are a beginner, the machining of
a particular component may look rather
daunting, if not impossible. Remember that
the models described in the model press
and published plans have all been built before,
some many times, and often by beginners.

It's important to realise from the beginning that
a disciplined approach must be followed. This
can be observed by reading and trying
to understand the constructional articles in the
model press.

Start with something simple involving
just a few parts. Making your own tools or lathe
accessories are a good way to start to acquire
skills, even hefore you make a start on a model.
Above all, be patient and do give it a try!

KT 350 LATHE

As this issue goes to press, | have just
been informed of a new British made lathe to
be distributed by:-

Hegner U.K., Unit 8 North Crescent,
Diplocks Way, Hailsham, East Sussex.

BN27 3JF.

This new machine will have a centre
height of 3” (75mm) and a distance between
centres of 13.3/4” (350mm). Speeds will
range from 85-3710 r.p.m. A large cross slide
table of 80mm x 178mm will give room for
mounting a rear toolpost or vertical slide
which will be available, together with a good
range of accessories. Another useful feature
will be an auto-stop for the saddle feedscrew
for use when cutting up to a shoulder etc. An
indexing arrangement built into the
headstock will also be another useful
refinement.

A full range of accessories will be available
to complement the lathe. The machine will be
competitively priced and appears to be well
specified. Due for release in mid summer
1996, further information will be available
from Hegner U.K at the address shown
above.

(The prototype lathe which was on show
at the recent Model Engineering Exhibition at
Olympia certainly looked very promising -
Ed.).®H

Contact Addresses:-

APTC Lathes from:- Axminster Power
Tool Centre, Chard Street, Axminster,
Devon. EX136DZ Tel: 01297 33656

Chester Lathes from:- Chester U.K.
Ltd., Waverton Business Park, Waverton,
Chester. CH3 7PD Tel: 01244 336100

Cowell’s Lathes from:- Cowell's Small
Machine Tools, Manor Workshops, Little
Bentley, Colchester, Essex. CO7 8SE
Tel: 01206 251792

Myford Lathes from:- Myford Ltd.,
Wilmot Lane, Chilwell Road, Beeston,
Nottingham NG9 1ER Tel: 0115 9254222

Peatol Lathes from:- Peatol Machine
Tools, 19 Knightlow Road, Harborne,
Birmingham B17 8PS

Sherline Lathes from:- Millhill Supplies,
66 The Street, Crowmarsh Gifford,
Wallingford, Oxon. OX10 8ES
Tel: 01491 838653

Unimat PC and Compact 5 Lathes:-
Emco, 9 Woodshots Meadow, Croxley
Business Park, Watford, Herts. WD1 8YU

Warco Lathes from: - Warren Machine
Tools, Warco House, Middleton Industrial
Estate, Guildford, Surrey. GU2 5KX
Tel: 01483 33361
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