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N.MOLE & Co. (Machine Tools) Litd

MAIN STOCKISTS OF ALL LEADING MAKES OF
SMALL MACHINE TOOLS

MENTOR MILL

MYFORD - BOXFORD
EMCOMAT - UNIMAT
MAXIMAT

LATHES, MILLING MACHINES AND
ACCESSORIES

* PART EXCHANGES *

ALL EQUIPMENT FOR YOUR
MODEL ENGINEERS WORKSHOP

5 TOLPITS LANE, WATFORD
HERTS. Tel. WATFORD 43135

L

»

‘HERCULES’

This 7% " Gauge 0-4-0 side tank locomotive is one of the " Tried and Tested”” Dick Simmonds designs. Outside cylinders with Walschaerts siide valvegear,
round top boiler with twin water pumps. Designed for heavy continuous service on passenger carrying miniatur® railways. Can be built as an 0-6-0 by
lengthening the frames and fitting an extra axle assembly.

Drawings. R.V.35. 8 sheets £8.90 Expansion link bearings 4 £4.00 Chimney 1Cl £3.23
Frame steel £6.62 Cylinder set. 10 CI 4GM £41.90 Superheater header 1TGM £2.24
Buffer-beam stretchers 2 Ci £3.82 Piston blanks 2Cl £2.88 Outer dome 1Cl £5.38
Pump stretcher 1CL £2.67 Piston rings 4 Cl £2.76 Inner dome 1GM f5.45
Main hornblocks 4ClI £6.08 Cylinder drain cocks 4GM  £1.21 Dome bush 1GM  £2.94
Main axleboxes 4Cl £4.77 Brackets for above 2GM  £2.25 Regulator stand 1GM  £3.11
D & C wheels. D142 4Cl  £20.80 Main axle material 2GMS f2.44 Regulator valve 1GM  £0.43
Pump eccentric straps 2GM £5.53 Lubricator pump stand 1GM  £0.43 Side tank fillers 2GM  £3.46
Pump eccentric sheaves 2 Cl £1.55 Lubricator bracket 1GM  £0.43 Tank filler lids 2GM  £1.73
Pump bodies 2GM f4.50 Reverser bracket 1GM £1.30 Cab window bezels 2BR £2.07
Pump glands 2GM  £1.73 Exhaust pipe flanges 2GM  £1.90 Buffer heads & stocks 8Cl £9.20
Weighshaft bearings 2GM £1.38 Steam tee 1GM  f1.64 Brake block ring 1Cl £2.63
Motion brackets 2GM £11.41 Smokebox, Aluminium casting  £11.00 Petticoat pipe 1GM  £5.19
Motion bracket lugs 4GM £3.72 Smokebox door 1Cl £2.15 Brake cyl. & covers 3GM  £3.72

All priced items in stock and available “Over the counter’” or through our World Wide mail order service.
All prices plus packing, carriage and V.A.T. Current 12-7-1979.

Comprehensive catalogue and price list 50p post free UK. Overseas Airmail or Surface postage extra.

A. J. REEVES & CO. (BIRMINGHAM) LTD

incorporating DICK SIMMONDS & COMPANY HOLLY LANE, MARSTON GREEN
BIRMINGHAM, B37 7AW Tel: 021 779 6831-2-3
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Precision engineering drawings for mo d¢

L.0.954 “COLUMBIA"

3%in. gauge 4-8-4 locomotive based on an American Bladwin prototype — by Martin
Evans

Sheet 1 General arrangement, frames, pilot and drag beam, trailing truck and trailing
truck axlebox Price £1.80
Sheet 2 Driving and coupled wheeis, springs and spring pins, coupling rod, engine
details Price £1.80
Sheet 3 Equalised and non-equalised leading bogie details, wheels and axles for leading
bogie, crosshead details, gudgeon pin and anchor link Price £1.80
Sheet 4 Trailing truck details, wheels and axles for trailing truck, conn. rods, motion
brackets Price £1.80
Sheet 5 Boilerdetails. . ....... ... . e Price £1.80

L.0.953
“BULLDOG
AND
DUKEDOG"”

G.W.R. 4-4-0 type locomotive for
5in. gauge — by Keith Wilson

=

Sheet 1 General arrangement Bulldog. . ...l Price £1.50
Sheet 2 General arrangement Dukedog. ........... ...t Price £1.50
Sheet 2 Details including frame drawings, stiffening plates and buffer plates.

Price £1.50
Sheet 4 Hornblocks, hornstays, coupling rods, frame stiffener brackets, brake hanger,
FraME STAYS. . oo Price £1.50

Sheet 5 Wheel profiles, crank axle, rear axle, main axleboxes and horns, bogie bolster,
spring hangers, drawbar box assembly. . ........ ... ...l Price £1.50
{Further Sheets to follow).

L.0.99
"“EVENING
STAR"”

3%in. gauge
British Railways
2-10-0 locomotive

Sheet 1 General arrangement, main frames, driving and coupled wheels, frame

stretchers, horns, main axieboxes. . ........ ... it Price £1.50
Sheet 2 Details of pony truck, coupling rods, boiler feed pump and eccentric.

Price £1.50
Sheet 3 Fulldetailsoftheboiler...................c i Price £1.50
Sheet 4 Piston valve cylinders and details, alternative slide valve cylinders,
crossheads, slide bars, connecting rods, guide-barbrackets. ... ............ Price £1.50

Shest 5 Buffer beam, drag, beam, side elevation and plan of valve gear, left-and right-
hand expansion link brackets, radius rods, eccentric rods, valve crossheads, union links,
combination levers, expansion links, Ilfnng andreversingarms............. Price £1.50
Sheet 6 Valve gear for slide valve engine, double blastpipes, smokebox, steam brake
and details, mechanical lubricator, alternative single blastpipe. ... .......... Price £1.50
Sheet 7 Details including end elevation of locomotive, details of cab and running
boards, running board brackets, smokebox details, poppet valve regulator body, grate and

ashpan, saddle, superheater, snifting valve Price £1.50
Sheet 8 Tender, fire door, blower valve and boiler clack valve details. Price £1.50
Sheet 9 Tender frames, injector and brakedetails. . ................... Price £1.50

Sheet 10 Reversing wheel and reach rod, cab layout, manifold, regulator handie and
rodding, water gauge, safety valve, brake valve, whistle valve and injector steam valve.
Price £1.50

Completeset L.O99. ... ... i Price £13.25

L.0.949

“HOLMSIDE"” LT .
a 1% in. scale | ' 35
saddle tank

locomotive for .

both 7% in. and [ )l

7% in. gauges
by Martin Evans

Sheet 1 General arrangement, frames, buffer beams, frame stretchers.
Price £1.50
Sheet 2 Axleboxes, horns, wheels and axles, crankpins, cylinders. . .. Price £1.50

Sheet 3 Details of motion plates, crossheads, coupling rods, slide bars, layout of
valve gear, eccentric rods and straps, valverods. . ................... Price £1.50
Sheet 4 Additional details of the boiler for the 7%z in. gauge Holmside”’, details of
the smokebox, steam and exhaust pipes, final detail of the valve gear, and the grate.

Price £1.50
Sheet 5 Detailsoftheboiler............................... Price £1.50
Sheet 6 Details of ashpan, ‘snifting valve, brake arrangement, construction of
reachrodandleverreverse.. .. ... i Price £1.50
Sheet 7 Stroudley type and slide valve type requlators, smokebox door, crassbar
and dart. General arrangement of steam and hand brakes, cylinder drain cock

e =3 L Price £1.50
Sheet 8 Steam and hand brakes, buffers, safety valves, spectacle plate, saddle
tankdetails. .. ... ... e Price £1.50

Sheet 9 Arrangement of mechanical lubricator, water gauge and glass protector,
tank water gauge protector, saddle tank water gauge, details of driver's brake valve.

Price £1.50

Sheet 10 Manifold, blower valve, side view of cab fittings, injector water cock, cab
and bunker side, cab backplate, cabroof, checkvalve. ................ Price £1.50
CompletesetL.0.949 ... ... ... ... .. ... Price £13.25

L.0.952
“ENTERPRISE”

an L.N.E.R.

Class VI 2-6-2T type
locomotive for 6 in.
gauge

by Martin Evans

Price £1.80
Sheet 2 Frame stretchers, main hornblocks, main axleboxes, pony truck assembly,

Sheet 1 General arrangement, main frames, front buffer beam

main bufferbrakesandbuffers. ........... ... Price £1.80

Sheet 3 Driving wheels, trailing wheel, crank axle, quartering jig for crank axle,
trailing axle box.

Price £1.80
Sheet 4 Details of inside cylinder, coupling rods, alternative trailing suspension,
. Price £1.80

coupled axle, trailing axle, crank pins, trailing spring,

valvespindleguides. .. ... ... .

L.0.950
"“GREENE
KING”

an S.R. 4-6-0 locomotive
Class S.15 for 3% in.
gauge — by Martin Evans.

Sheet 1
horns and axleboxes
Sheet 2 Wheels, coupling rods, axies,

General arrangement, main frames, buffer and drag beams, stretchers,
Price £1.50
bogie details, horns and axleboxes.
Price £1.50

Sheet 3 Details of cylinders, connecting rods, crosshead, slide bars, gudgeon
pins, eccentric rods, expansion links, die blocks, return cranks and reversing arms.
Price £1.50

Sheet 4 General arrangement of valve gear, plan of valve gear, combination
levers, anchor link, link frame, radius rod, lifting arms, weighshaft and bearings.

Price £1.50
Sheet 5 Detailsof the boiler, grate and ashpan, regulator and cab spectacle plate.

Price £1.50
Sheet 6 Lubricator, cylinder drain cocks, lubricator ratchet gear, reverser details.

Price £1.50

Sheet 7 Brake gear; mechanical lubricator; tender details — axle, axlebox, horn,
wheels, frame stretcher, springsandbuffers. . ........ ... L Price £1.50
Sheat 8 Cab layout, running board details, chimney, dome, safety valve, pipe
layout, Injector steam valve, lagging and cleading, boiler bands, whistle, blow down
and check ValVes. . ... ...ttt Price £1.50
Sheet 9 Brake shaft bracket, shaft and lever, brake standard and nut, brake
hinges and pins, tender brake beams, injector water valves, Maunsell type bogie
tender, Urie tender, sixwheeltender. .............................. Price £1.50
Sheet 10 General arrangement of tender, tender frames. General arrangement of
Urie bogie tender, brake details, tender bogie wheel, brake block, axie boxes.

Complete set L.0.950 Price£13.25

B
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Sheet 1

constructors

.34 PISTON DROP VALVE
I LL EN G l N E A working replica of a typical

mill engine — by Alan Haworth

General arrangement, high pressure cylinder and valves and further valve
=3 Price £1.80

Sheet 2 Piston valve HP layshaft and eccentric exhaust valve details. Steam valve
HP cylinder LPeylinderblock.. .. ... ... i Price £1.80
Sheet 3 Air-condensate, extraction pump, pump crosshead, jet condenser,
condensate sump, engine crank and fly-shaft, crosshead guide, tailslide, HP mitre
BeVElgearS.. ... e Price £1.80
Sheet 4 Sectional sub-assembly of Governor stand, etc. Counter-weight and
details, detail of mitre gears for Governor drive, Governor column, Governor stand,
sub-assembly of damping cylinder and piston, sub-assembly of safety trip latch, sub-
assembly of spool yoke and bushings, etc. Price £1.80
Sheet 5 Valve details, pump details, feed water tank, bearing housing, sub-
assembly of crankshaft bearing, bearing wedge block, crankpin bearing. . Price £1.80
Sheet 6 Engine foundations, flywheel, governor and conn, rod details. Price £1.80
Sheet 7 Main and extension bedplate — extension bed for tail-slides, details of
hand barring gear, schematic arrangement of Governor linkage. ... ... .. Price £1.80
Sheet 8 Engine gauge panel, engine cylinder and valve lubricator; exhaust

Iroies
1ap 0BA .

4 R o oy
: .
.

T.E.16
RANSOMES,
SIMS &
JEFFERIES
LIGHT STEAM
TRACTOR

2in. scale — by John Haining

Sheet 1 General arrangement, details of boiler, smokebox and chimney.
Price £1.50

Sheet 2 Fore axle, perch pin, trunk guide, perch housing, details of cylinders.
Price £1.50

Sheet 3 Connecting rod, crankshaft, fliywheel piston and rod, crankshaft
bearings, expansion link, eccentric straps and rods, valve and valve spindie, rocking
lever and shaft, regulator block and rod. Firebars and firehole door.. . . . .. Price £1.50
Sheet 4 Detailsof hind axle, crankshaftgearsandclutch. ........... Price £1.50
Sheet 5 Eccentricrod, hind axle, hub cap, winding drum, drive plates. Price £1.60
Sheet 6 Steeringgear — regulator details; reachrod. Price £1.50
Sheet 7 Pipefittings, ash panand doors, plough bodytypes. ........ Price £1.50
Sheet 8 Details of hose pipe hangers and lid, steerage spindle sleeve, water gauge
and manifold, safety vaives, spring retainer cap. Price £1.50
Sheet 9 Gearandclutchdetails.......... ., Price £1.50
Sheet 10 Gear guard, layout of drain cocks, brake spindle lever, exhaust pipe,

toolbox, plough body

Completeset T.E16. ... ...t Price £13.25

W.E.20
A VERSATILE
DIVIDING HEAD

by George Thomas

eccentric and crankpin lubricators; high pressure and low pressure valve operating
and trip gear arrangements; plant arrangements of engines and boilers; engine
warming through arrangements; steam valve settings. . ............... Price £1.80
Sheet 9 Further details of valve settings; exhaust eccentric and rocker rods;
exhaustvalvecouplingrods.. . ... ... ... ... L il Price £1.80

CompletesetM.34. .. ... ... ... e

M.35 CLAYTON
UNDERTYPE STEAM
WAGON

2in. scale model of a typical )
1920’s steam road wagon

Sheet 1 General arrangement
drawings. ............. Price £1.50
Sheet 2 Further details of indivi-
dual components for general ar-
rangement............. Price £1.50

by Robin Dye
' L P.E.31 JONES .605
Sh 1 G ! 1L Price £1.80
Sh::: 2 Sfeneergigaargzgmelm/er;rom axle, front wheels and hubs . P::gz £1.80 1 Occ G LOW PLU G E N G l N E
Sheet 3 Chassis, springs, rear axle box, front axle details. . Price £1.80

Modern single cylinder internal combustion

Sheet 4 Rear axle assembly, rear wheel. Differential cemre leferentlal sprocket engine for model aircraft or boat use

rear axle, axie collar offside/nearside. Hubcap. .............. ... .. ... Price £1.80 featuring loop scavenge portin

Sheet 5 Cab floor and cab reverser, steering wheel, track rod, front/rear spring by Coli ?/ p ge p 9

cap. Draglinkpinandcollar. ....................... ... ... ... Price £1.80 y Loin Jones

Sheet 6 Boiler details .. Price£1.80 Full details are included for the manufacture of

Sheet 7 General arrangement of engine, engine details, bearers. .. .. Price £1.80 this engine for which castings are available.
{Further Sheets to Follow.) Carburettor and flywheel details are also given.

Sheet 8 Enginedetails ......... ... ... . .. i Price £1.80 Price £2.50

M.36 5 in. TEST BOILER

by Tubal Cain

Develops pressure up to

80 p.s.i. for bench testing
steam engines. .
Arrangement of super-
heater and fittings, details of

T.E17
COUNTRYMAN's
STEAM

R firing door, firehole ring,
:nzd"!h;rctzlngr‘lj(’sh}:?; wet header/standpipe, dry s -
single cylinder header, safety valve, ashpit <~

y . door, press gauge syphon. ! '
agnf:ultural traction Suggé)sted ga”gangye?nem ' - -
engine. with twin locomotive type N .

valves......... Price £1.80 e o c s

Sheet 1 General arrangement, hornplates, boiter details and smokebox. Price 1.80 s -

Sheet 2 Crankshaft, hind axle and second motion shafts, tee rings for road wheels.

Price £1.80 -
Sheet 3 Cylinder and valve chest detaiis, top steam dome cover, connecting rod, M.33 SMALL MARINE ENGINE
weightshaft brackets, flywheel. ...................iivieeneioon... Price £1.80 A miniature single cylinder steam engine suitable for hull sizes up to 24 in.

{Further Sheets to follow) by Martin Evans Price £1.50

G U 0 P i i A i J 1 ' 3 1 1 3 17T 0 7 0 0 0 0 0 0 0 § 1 J0 } 1]} ]\

m d I& ml' d P bl' t' lt Sales Dept, P.O. Box 35 [ |
n e |E u Itu “lns Bridge St, Hemel Hempstead, Herts I
Please supply the following plans .

Name ...
Plan No. —______ Sheets Price .
Plan NOw Sheets Price AdAress ... [

Total cash value l

Postage: e l

Orde(s up to £2.00 — add 20p; From £2.00 - £3.50 — add 30p; Over £3.50 Free.
............................................ merauc1 B

Overseas readers — see page 871 for details of overseas agents.
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— 1 NEW ALPINE RANGE

. f
£ £l
- ¥
i m?n/}m
§ A
i a :
;I 4
":/ : TABLE 17" x 7%"
= 8 Speeds
140-1,570 rpm D
No. 3 MT Spindle
9% x 9% " 12-5/8" Max.
%" Chuck Nose to table.
260-2350rpm Table Movement
4 SPEEDS 7% 113/16LTOR £420
| 1/3 H.P. 1 PHASE %, 5% front to back. + VAT
&

o ¥ ALPINE DUAL
Capacity: i M“ sAW

VICE

et = CUTTING BAND *
173 H.P. 5 L2 “‘\ SAW o
Voo LH‘ L ey el
Ll g ; ' Horizontal Sawing.
) | an 2 H.P. Singie Phase
ALPINE COMPOUND VICE | S
}; 3" wide jaw
S R, .««M T £2250 . var Jaw width 3%
\1 = "g*\j a, £1580 .var . TILTING
. E P 4" wide jaw
3 ; v % ANGLE
JUtan : £29.50 . var
5 .4
} AT m DRILLER

S,
Delivery 4-6 weeks St ﬁi:
due to demand L

Convert a drifling machine into a vertical light miller: The Alpine Vice
give a lead screw movement in two directions.

P . Jaw width 2%
Note: 3 HSS cutters below ¥ dia are included with each vice. ', 4 &

SNy £12.80 - var

LET US auoTE ygy FIRST —

DO NOT pAY HI
S i G
ave up to 75% on Drills, Taps, Cutters and Workshopl.:ogi,:;c'ss

* We are main agents for Myford, Alpine, Ajax and Astra

e Large stocks of Lathes, Millers, Drillers, and Power Saws

* New and Secondhand Machines under power for your
inspection

® Part Exchanges welcomed

* All new machines are backed up by our own service engineers

¢ Large stocks of accessories and spare parts

* We have 1000's of Tool Bargains. Send SAE for lists
* Open 9am-bpm, Monday-Friday; 9am-12pm Saturday
* We are 200yds from Exit 1 on M5 Motorway

CALL AND LOOK AROUND OUR
10,000 FT SHOWROOMS

GRAHAM ENGINEERING (Midlands) LTD

TOOL & MACHINERY SUPPLIERS
ALPINE HOUSE, ROEBUCK LANE, WEST BROMWICH, NR BIRMINGHAM
Telephone: 021-525 3133 — Telex: 337676 GEM
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The K&M Metal Centre-
the Mini Supermarket

for the Hobbyist

A

METAL CENIE

Send SAE for a FREE leaflet explaining the
K & M Metat Centre and Wire & Tube Centre.
Trade enquiries very welcome.

K & M Tools & Metals

646.High Road, N. Finchley,
London N12 ONL
Tel: 01445 6531

MODEL ENGINEER 17 AUGUST 1979

. tube, Aluminium Streamline tube (35" lengths) and

Modellers and Hobbyists alike — we have great news for you. Remember the sinking
feeling you get when you know the metal section you want is not in stock, or “‘there’s
no calt for that sort of thing?” Well, you need never suffer that again. The K & M Metal
Centre is now here.

The comprehensive range of metal sections and sheets, all cut to a 12’ standard length
and of top quality, brass and aluminium, all in clearly labelled compartments in one
counter-top display unit. You just select whzat you need. No fuss, no bother and, more to
the point, no waiting. Sound too good to be true? Just go to your model shop and see
for yourself. And if, by chance, he doesn’t have a K & M Metal Centre, don’t despair, we
can always send you what you need direct. We'll also try to make sure that, next time,

he does have one.
=
a4
(Coa

Brass
# Connectors

S

Bender Kit

Circular Square Rectangular

Brass Tube Brass Tube Tube
i

Brass & Brass Brass

Aluminium Sheet Angle . Channel

Wire &
Tube Centre

As if the Metal Centre were not enough, we also
proudty present the Wire and Tube centre, containing
standard 36" lengths of Brass and Aluminium round

Streamline
Aluminium
Tube

Steel music wire.

Never before has such a complete range
of metal sections been available in one
place at one time. So see your model
shop NOW

943




2nd Midlands Model
Engineering Exhibition

Granby Halls, Leicester.
26th October - 3rd November 1979

SPONSORED BY T.E.E. PUBLISHING & M.E. SPECIALIST PUBLICATIONS
EXHIBITION MANAGER - MR. C.L. DEITH

Open 10.30 a.m. to 8.00 daily (7.00 p.m. final day) inc. Sunday

Admission — Adults £1.00 Children 50p

Special family ticket £2.00 (Two adults - 2 children)

THE EXHIBITION DEVOTED EXCLUSIVELY TO MODEL ENGINEERING

Locomotives -- Traction Engines — Stationary & Marine Engines — Machine Tools & Workshop Equipment —
Clockmaking — Woodworking — Plus a major new section devoted to horse drawn vehicles (Farm Wagons,
Gypsy Caravans, etc.)

See our Major Centrepiece —
A COMPLETE 7% GAUGE MINIATURE RAILWAY SYSTEM
with Station Buildings, Engine Shed, Water towers, Level Crossing, etc.
Presented by the Exhibition Sponsors in Association with Milner Engineering, Chester Ltd., Track Length 250 ft.

Last year at the 1st MIDLANDS MODEL ENGINEERING
EXHIBITION visitors saw what was probably one of the
largest displays of Model Engineering exhibits ever seen at
any Modet Engineering Exhibition.

As a result of the very high standards set it is hoped that
even more entries will be seen at this years exhibition.
For competition entries there are some annually awarded
cups and trophies and last year prizes valued at nearly
£1,000 were awarded. All exhibitors also received atten-
dance plaques in the form of a miniature works piate
together with appearance certificates. Security at the
exhibition is extremely good and intending exhibitors are
assured of the safety of their models.

FROM THE VISITORS POINT OF VIEW

thi- years exhibition will see improved direct lighting over
the models, smaller security barriers and more readable
display cards. We are also increasing the already very
extensive display area by a further 1,000 square feet to
reduce overcrowding in certain classes.

DESPITE having the appearance of a Victorian Railway
station the Granby Halls is ideal for an exhibition of this
rature, permitting the actual working of many steam
models. Particularly popular last year were the working
“model traction engines up to six inch scale steaming around
the exhibition hall.

THE MODEL ENGINEERING TRADE will again be very
well represented since nearly every one of last years exhibi-
tors will again be present. Several new exhibitors will also
be attending and the exhibition will therefore have a full
and comprehensive selection of trade suppliers and visitors
will be able to purchase anything from raw materials to
machine tools.

COMPREHENSIVE TRADE REPRESENTATION is of
course an important feature of any exhibition:since it
gives visitors the opportunity to both see new products and §
purchase most items they require. It is, however, important |
that stands should be limited to allow sufficient room for
the main part of the exhibition — the exhibits. The Granby
Halls has an area of 34,000 sq. ft., of this the trade stands
occupy just over 4,000 sq. ft. whilst the exhibits occupy
approximately 14,000 sqg. ft. The remaining space allows
us very wide gangways so visitors can enjoy the exhibition
in comfort regardless of how many people are in the hait.

As last year in accordance with the aims of the organisers,
trade participation will be limited to companies engaged in
the Mode! Engineering trade.

MODEL ENGINEERING WORKSHOP
An open plan workshop will be presented staffed by
experts demonstrating and answering visitors questions.

A FASCINATING EXHIBITION OF CRAFTSMANSHIP AND SKILL IN MINIATURE
— SOMETHING OF INTEREST FOR EVERYONE
For further information, entry forms, advance booking and special party rates please contact —

The Exhibition Manager,
M.M.E.E., 216 COVENTRY ROAD, HINCKLEY LEICS. LE10 ONG. Telephone 0455 - 37173.




ARGUS ™

ELECTRONIC
ALARM CLOCK

+ Loud pulsating alarm » PM and alarm cﬁvidicau}r = Large

flashing display indicating mains failure » 24 hour alarm in
12 hour format » Automatic brightness control {Light
sensor-adjusts brightness to ambient light)
* Repeatable 9 min snoozex Weekend alarm cancel
+ Sensor snooze
\ Normal price £18.20
Qur Special price £11.75

HANIMEX

LC776
TIME
CALCULATOR

» 22 functions, 6 digits, 5 indicator flags

*Mery slim, only 7mm thick = 1/10ths

sec:secs:mins:hours split lap & total times

* Alarm 24 hour, 12 hour format

* Indicator flags: PM; time zone 2;

Stopwatch; Alarm Set; Date

* Backlight » Automatic four

year calender

Normal price £36.50
Our Special price £23.95

'L CD Display * 1 year continuous life battery » Date, time;
day of week permanently stored and displayed = 24 hour
alarm with 12 hour format+ Stop watch with lap and
split time modes * 8 digit calculator with, 45 —5%;

+;.3-key. memory; constant
Normal price £23.65
Our Special price £18.25

Model & Allied
Publications Lt

{Please write in BLOCK CAPITALS)

Dept. EO, 13/35 BRIDGE STREET,
HEMEL HEMPSTEAD, HERTS.

Tel: 0442 41221

/T o: MODEL & ALLIED PUBLICATIONS LTD.

Dept. EO, 13/35 BRIDGE STREET,
HEMEL HEMPSTEAD, HERTS.

Tel: 0442 41221
Please supply the following Super Bargain items:

J ARGUS electronic alarm clock ' £11.75
3 SONIC alarm chronograph £23.95

N.B. (i) Please make cheques, etc., payable to M.A.P. Ltd.
(i) Allow 14 days for delivery.
{iii) Goods found to be faulty will be replaced immediately.
fiv} Please add 20% to our Special Prices if outside the U.K.
Delivery could be up to 8 weeks.

\D HANIMEX LC776 time calculator £18.26
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Northern Branch: BEC House {Northern),
Queensway, Transpennine Trading Estate, Rochdale,
Gtr. Manchester, OL11 2PX. Tel. 0706 54569 Telex 635171

E.M.E. L.,

THE B. ELLIOTT GROUP

~ another EMCO winner

** THE BS2 3—-SPEED BANDSAW
FOR WOOD, METAL & PLASTIC

From the factory that manufactures the Unimat,
Compact, Emcomat and Maximat Lathes we are
now pleased to introduce the EMCO BS2 Bandsaw.
This machine has been developed for both the
amateur and the professional, being particularly
suitable for the Model Engineer who needs to
cut either wood, metal or plastic quickly, easily
and accurately. Simple and intricate shapes are
all the same to the BS—~2 Table tilts 45°

Extra equipment includes:
Bandsaw Blades of various widths, Knife Blade, Sanding Belt, Saw Set
Pliers, Three cornered File, Trueing Stone, Mitre Gauges, Rip Fence

Speeds (3)  120/750/1200 m/min
Depth of cut 145mm
Motor 370w
Table  400X400mm
Throat  360mm
Roller dia.  170mm
Weight  26kg
Bandsaw blade  1783mm endless

E.M.E. LTD. BEC HOUSE
VICTORIA ROAD, LONDON NW10 6NY
Telephone: 01-961 0120

WE

WE
WE
WE
YOU

Clarksons of York

THE COMPLETE MODEL ENGINEERS

WHY NOTmake your next model one of ours?

do ALL our own castings.

63-57 Layerthorpe, York

sell only our own designs, or those of designers known to us.
(H. P. Jackson and ‘Steam’-Paris).

not only sell drawings, castings fittings and materials,
BUILD complete engines up to 15" gauge.
can buy from us knowing you will get the best ‘back up’ service in the

Business — who else sells a beautiful illustrated catalogue of 45 designs —
31 of which have actually been built by the designers?

CAN you afford to be without it? £1.25 and it will be sent by return

YO3 7XB. Tel: 0904 54873

Y
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To make a model more
authentic, try seeing
things our way.

You know what it’s like, making a model iook
real. Peering at fuzzy photos in books, for
instance, you wish you had a trained
photographic interpreter's eye.

Well, even if you have, it also heips to have the
trained photographic interpreter’s equipment. A
COIL Magnifier. Then all the detail you need to
see comes through sharp and clear.

Transferring that detail to your model can be
very tricky, too, of course. But, given a COIL
Magnifier, it will be a lot less so. You'li find the
minutest detail going on sharp and clear — under a
much steadier hand.

Look for COIL Magnifier Models 5247, 5249,
5780 and the multi-angle, table-based 5144 — not
to mention the special COIL Magnifiers Leaflet for
modellers-in any good model, hobby or crafts shop.

£

N

J Combined Optcal

Industries Limited
0 capture the detail.
200 Bath Road, Slough, Berks. 5L1 4BW Tel: Siough 21292

ME6
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QUALITY MACHINE TOOLS

WORKSHOP PRICES=SAVE £££’s

o) | WILLING & ] =
#
———7= | DRILLING M/C
HOBBY BENCH DRILL | [« + 2hp single phase
 Single phase h/d motor reversing motor
* 5 speeds — * 3 Morse taper
750/2960 r.p.m. * Table 233 x 9%"
* § capacity * 12 speeds 80 to
* Tilting table 2,500 r.p.m.
* Versatile — mills
onLY £1 (E)Z drills, taps
COMPLET
FROME620
c/w milling cutter, driil chuck & angle vice

350 RANGE
PRECISION LATHES

* Full range of accessories
— at no extra cost

+ |deal small works,
toolrooms, colleges etc.

From £1,550

PRECISION SWIVEL

MILLING VICE
CLAMPING KIT * Available 4" or 6
i i capacity
o 59312'1“1332'“‘* 52 pieces + Calibrated 360°

* Compiete with metal storage

' base
__FROM £4

T3C
+ Fits most Mills, Drills
 —

INDEX DiVIDING HEAD
* 1° indexing
* 360° rotation

Other m/c vices —

ONLY £42 &7 | FromONLY £9
HIRE PURCHASE ) UNIVERSAL BANDSAW
FACILITIES * e cuting. 43
QUICKLY AVAILABLE I

operation —
horizontal/vertical
* Wheel mounted
* Adjustable mitre vice

) oNLY £219
COMPLETE

OPEN SATS. 8.30—12.30

BENCH GRINDERS TOOLROOM
* Powerful, industrial models QUALITY
* Dynamically balanced rotor 12-SPEED DRILL

* Eye guards, toolrests, wheel

)l/Jargds whee Sy % Powerful thp, % Available ex-stock:

4 7 s/phase, capacitor now — floor model
motor also ex-stock

* 12 speeds (9 on

3MT fioor model) ONLY £1 50

A®  250-3100r.p.m. aS illustrated, with
I >x Swivel table, tilts & chuck, guard &

45° taper drift.

Floor stand available £27

4" FREE-VICE

* Mitiing, drilling,

* 2 Morse taper

D/ENDED POLISHER
* S/phase, 3hp motor Egﬁmﬁ:}y’ MACHINE

rinding, etc.- « Buffs, polishes, etc.
* glamps irregular shapes * Sealed, heavy duty : %gg;ca‘?;'er;{%’ayowg}g"

securely bearings * Coolant system/Setting Bar

oNLY £60 oNLY £160 6% £250 10" £355

TURRET MILL A2F = Al purpose, H.P.available Open Sat.8.30-12.30
medium size,
motors (2 speed
1hp vertical spindie. FREELEAFLETS FROM:
ARt I Warren Machine Tools Ltd .,
singleor 3phase  IAALLINYN
RS Shere Guildford,
onLY £2,010 Surrey, GUS 9BR
A1S 9speed ONLY £1'5m Tel Shere(048641}3434 Telex 853455

10 speeds
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MODEL & MINIATURE RAILWAYS

120/122 DRAKE STREET, ROCHDALE, LANCS. Tel. 45657

DORIS
3% " gauge 4-6-0

Drawings ................... ol £5.33
Frame Steel ... . . ..£2.30
Buffer Beams ... .... .58p

Main Horns ... ... .. ..£3.65
Main Axleboxes . . . .

Bogie Axleboxes .
Bogie Bolster .. ..
Bogie Centre . ............

Pump and Lubricator Straps . . . :f1.21
Driving and Coupled Wheels .. ........... £14.69
Bogie Wheels £3.65

Tender Wheels ......................... £6.71
Guide Bar Brackets . .

Bogie Equalisers . .. .£1.86
Cylinder Set ........... £172.70
Smokebox Door and Ring .£3.99
Saddle ................ f2.45
Chimney ..................... £1.81
Dome ....................... £2.13

Tender Axleboxes
Tender Horns . .. .
Tender Springs .. ..
Tender Frame Steel . . .

Tender Buffer Beams ...64p
Grate ............... . ...£f2.45
Top Feed Cover .. ...61p
Crossheads ....... . . .. £1.52
Tender Hand Pump ............... ...£1.38
Pistons . ....... ... . ...£1.51
PumpandPumpStay .................... £1.51

All prices are inclusive of VAT at 15%.

Catalogue (60p): castings, materials, machine tools,
etc.

Prices correct 5/7/79.

JUBILEE

rr
3% gauge 2-6-4
Drawings ........................... ... £5.33
Frame Steel ....... o ..£3.20
Buffer Beams . . ...64p
Main Horns . ... . . ..£3.65
Main Axieboxes . AN ... £3.65
Bogie Bolster . .. e £1.49
Bogie Centre ............ ...f213
Bogie and Spring Pockets . ... 96p
Bogie and Pony Horns . . . . .. .64p
Bogie and Pony Axleboxes . £2.77

Twin Pump Block .. ....... . £5.49
Pump Straps ..........

Bogie and Pony Wheels . . .. .£5.49
Driving and Coupled Wheels . £13.42
CylinderSet ....................... .. £17.70
Smokebox Door and Ring ........... ...£3.65
Chimney .......................... .
ome ., .. .. R
Crossheads .... £1.52
Top Feed Cover .. .64p
Pistons ........ .£1.54
Tank Pump . ......... ... . £1.22
OTHER CASTINGS AVAILABLE
3%" GAUGE 5 GAUGE
ROB ROY SPEEDY
VIRGINIA SIMPLEX
BRITANNIA PANSY
JULIET TORQUAY MANOR
INVICTA TITFIELD THUNDERBOLT
TITFIELD THUNDERBOLT NIGEL GRESLEY
MAISIE MABEL
EVENING STAR MAID OF KENT
COLUMBIA SPRINGBOK

TICH
3%’ gauge 0-4-0

Drawings .................. ..£5.33
Frame Steel and Buffer Beams ..£213
Horns . .................. .£2.13
Axleboxes ........... ... ... .£213
Pump, Pump Stay and Eccentric Strap .f1.54
Driving Wheels 7 Spoke .. ........... .£3.20
Cylinder Set ........... .£8.25
Pistons ...... . ......75p

Gear Frames ... ......

Strap for Slip Eccentric . . ......64p
Cast Grate .......................... .£1.22
Smokebox Door and Ring {large boiler) . £2.77
Saddle (large boiler) ................ .£1.81
Chimney {large boiler} . f1.22
Dome (large boiler} .. ............. . ... f1.8
Smokebox Front and Door (small boiler) ... . £1.54 {

Chimney Base {small boiler

Dome (small boiler) ... ...~
Tich Nameplates — pair

7% GAUGE
HOLMSIDE
1" SCALE
MINNIE TRACTION ENGINE
" METRO 1% SCALE
FURY & SCOT  ALLCHIN TRACTION ENGINE
SUPER CLAUD "
ENTERPRISE vr 2" SCALE TyRE
BRITANNIA CLAYTON UNDER
KING 2" SCALE
CLAYTON UNDERTYPE
WAGON
THETFORD TOWN

SHOWMANS ENGINE

SPECIAL ANNOUNCEMENT :-

€

AFTER A LOVG
JOVURNET; THE BOOK

10U VE BEEW

WalITIK G
&3

FOR —

HAS ARRIVED'!!

ArgusHouse, 14 St James Road, Watford, Herts.

948

i

Tel: Watford
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u; -. 4. \ »
A Commentary by the Editor

Model Engineer price increase

It has to happen — we trust you will understand that
rising costs cannot continue to be absorbed by Mode!
Engineer, and as a consequence we have to break the
bad news to you that as from the next issue, 7
September, Model Engineer is going to cost 45p per
issue. Subscription rates will be £15.75 for U.K. and
Overseas Sterling, $35 U.S.A. and Canada.

A Club Seminar

Elsewhere in this issue there is a report by Tom Mallett
of a particular Club meeting which was of extra
interest and which is reproduced in full. The Ching-
ford M.E.C. arranged a day seminar of several
lectures and I think other Clubs may find this sort of
thing an attractive proposition for a special event, say
once a year, for their enjoyment. As a participant at
the Chingford seminar, I found that it was difficult to
demonstrate effectively small items to a large audience
and that, in spite of careful preparation beforehand, it
would have been of great assistance had I known more
about the available facilities, hall size, seating arrange-
ments etc., in advance. This part of the experience 1
offer for the benefit of any other people brave (or
foolhardy!) enough to stand out front and give forth.
e | '

& ,
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Chingford deserve to be congratulated on their
initiative in arranging the seminar and I believe they
are considering another for next year.

Northern Militaire

Hinchliffe Models Limited and Model & Allied
Publications Limited have come to an agreement by
which Northern Militaire will from 1980 be owned and
organised by Model & Allied Publications.

Recognising the need to widen the scope of the very
successful Northern Militaire Exhibition to make it
the premier modelling show in the north of England,
Mr. Frank Hinchliffe and his fellow directors feel that
the time has come to pass the exhibition into the hands
of a company which has, not only, the widest and
longest experience of exhibition organisation in the
modelling field but also the necessary range of
modelling ' magazines to give the exhibition the
enlargement into other areas of modelling that the
present organisers feel will be needed from 1980
onwards.

They also believe that the name of the exhibition
should be changed to The Northern Modellers Fair,
thus setting the tone for an exhibition which, while
always having a vital and strong military and
wargaming aspect, will embrace model boats, cars,
aeroplanes, ‘and model engineering as well.

Model & Allied Publications share these opinions
and also believe that with the support of clubs and
societies the best interests of modellers throughout the
north may be met, building upon the established
success of Northern Militaire.

The venue for 1980 is yet to be decided but the
timing will continue to be in late October or early
November.

STOLEN ! ! ! Between 16 April and 7 May, 12
lengths of dual-gauge portable track were stolen from
Polegate & Dist. M. E. C.’s track site, Pevensey Bay
Road, Eastbourne. Track is steel angle, steel bar, with
tubular spacers. Any information to P.R.O. Mr. N.
A. Cowtan, Nursey Cottage, Horsebridge, Hails-
ham. Tel. Hellingly 412 or to police.

The overall winner
at IMLEC — David
Moriss’s 5 in. gauge
Stirling Single.
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Part X1

THERE ARE A FEW more
components of the valve
gear to tackle before we
can have a look at the
boiler. Two lifting arms,
one reversing arm and the
weighshaft with its bushes
could be made next. [ pre-
fer ground mild steel for
weighshafts, as it is nice
and true to diameter, yet
easy to drill for the taper
pins which I generally use
to secure the lifting and re-
versing arms to it. The
weighshaft is 5/16 in. dia.,
turned down at each end
to V4 in. dia. for the lifting
arms. The bushes, turned
from cast or drawn gun-
metal, are made a light-
press fit in the 7/16 in.
holes in the frames.

Both the lifting arms
and the reversing arm are
cut from Y2 in. x 3/8 in.
b.m.s. As the former need
a very deep 3/16 in. slot in
them, it is best to mark out
and drill the holes in a piece
of bar about twice as long as

ENTERPRISE

A three-cylinder L.N.E.R. 2-6-2 tank locomotive
for S in. gauge
by Martin Evans

i

From page 827

I 58”

LIFTING ARM: 2 off b.m.s.
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the finished component, then we have something to
hold while milling the slot. Many builders will not
have a face cutter of large enough diameter to cut to
the full depth; in any case, to cut the slot in one pass
would put rather a heavy strain on the job. However,
many will have a large diameter slitting saw which can
be used, making two cuts and breaking out the part
left in the middle. (To make this easy, drill a hole first,
at the end of the slot).

Both lifting arms and reversing arm must be a really
nice fit on the weighshaft, otherwise they will quickly
work loose in service.

Cab reverser

Fortunately, the cab reverser is well to the rear of
the firebox in this design, so we will not have the usual
problem of clearance. My drawing shows that the
reach rod lies nicely between the inside of the left-hand

2 T ® i
TN === P,

side tank and the side of the firebox.

One small problem here is that we have to place the
stand of the cab reverser just behind the trailing
coupled wheel, so it has to be fitted first to a hefty
piece of b.m.s. bar, which is itself bolted to a plate of
1/8 in. thickness, bolted on the inside of the frame.
This piece of bar is 7/8 in. X ¥ in. section and 2 in.
long, and it brings the centre of the reversing screw toa
convenient distance out from the frames, yet not too
close to the cab side.

The major part of the reach rod is made from 5/16
in. x 3/16 in. mild steel, with an additional piece of
5/16in. x 1/8 in. attached on its outer side, so as to
embrace the reversing nut. Incidentally, on the full-
size 2-6-2 tanks, there was an intermediate weighshaft,
situated just behind the driving wheel, and a vacuum
operated clutch was fitted to it; the purpose of which

3
5" o
, 2 e @97 - ey
. Lo 16~ % (press fit
2’4‘4,,‘:] D,J‘D a in frame}
[ T i .
- — P —
3.7 157 3 5 T
% 7% /8 ream 7 o
WEIGHSHAFT BUSH 2 off gunmetal
WEIGHSHAFT: ground m.s
i {check on job) P
147l approx (check on ol 5 4
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® ‘ X o
%% R Y
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REACH ROD: bms
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was, presumably, to prevent any movement or vibra-
tion during running, other than movement -of the
handle in the cab by the driver. In addition to this
clutch, there was a simple locking device at the handle
itself. Although on our model, the single reach rod is
rather long — just over 14 in. — being of unusually
stout section, I don’t think there will be any ‘‘whip’’ in
it. Fortunately, practically the whole of the reach rod
is hidden from sight, except for the first inch or so,
where it is attached to the reversing arm.

The cab reverser itself follows usual practice, using
a ¥4 in. Whitworth left-hand thread, which gives a nice
sensitive control for continuous running. For those
likely to steam their locomotive mainly on up-and-
down tracks, a two-start screw would, of course, be
much preferable.

The return crank can be made next. On the full-size
engines, the big-ends of the eccentric rods were fitted
with double-row self-aligning ball races, hence the
typical large brass circular cover seen on all Gresley’s
outside cylinder locomotives, apart from the early
2-6-0s and 2-8-0s. I believe that it is possible to obtain
small self-aligning ball races in metric dimensions, and
if these can be found in 12 mm. external diameter, they
would be ideal for the job. Alternately, the large
brass cover could be made as a dummy, the actual
bearing being a plain gunmetal bush, working on a pin
of 7/32 in. dia. in the return crank.

The return crank is cut from 5/8 in. x 3/16 in.
b.m.s. and is held to the main crankpin by slitting
through its base, and fitting a 6 BA clamping screw
immediately below the crankpin, but not cutting into
it. After valve setting etc. a small taper pin can be put
through the middle of the return crank and crankpin,
so that the crank can be removed at any time with the
knowledge that it will go back in exactly the same
relative position.

Some builders make up a temporary extendible
eccentric rod, but this is not really necessary. The
time-honoured method of measuring with dividersis I
think sufficiently accurate for our purpose. Briefly,
the method is as follows: - the return crank should be
tightened just sufficiently to prevent it shifting while
we turn the wheels. Set it in retard of the main
crankpin so as to describe a pitch circle of 1.26 in., or
as near to that as you can get it. Now clamp the

1
s%lapprox (check on job)

3 /" l ” .
16 , 4or to suit
! }——--'—-‘bcil race
- | I
L J
| s
8
{__ drill for
taper pin
@’ after valve
setting
{1807

RETURN CRANK b.ms. 2 off

expansion link exactly in its mid position, i.e. insucha
position that the die-block can be run from top to
bottom of the link slot without any movement being
imparted to the valve spindle. Put the main crank at
front dead centre — exactly. This must be done with
care, not guessed! Now with a large pair of dividers,
measure the distance between the centre of the hole in
the tail of the expansion link and the centre of the
return crankpin.

Next, turn the main crank to the back dead centre
and apply the dividers again without shifting them. If
they tally, the return crank is correctly set; but if they
don’t, move the return crank in the required direction
by half the amount of the difference and try again. Itis
usually necessary to do this two or three times before
obtaining an exact match, but time spent on this job
will be well repaid later on.

When the dividers match, they will be set at the
exact spacing for the eccentric rod, which can now be
made and fitted. This operation should be carried out
on both sides of the engine quite independently, just in
case there is a slight difference. To be continued
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Diameter A to suit ball race 12mm
on bushed to suit plain pin ¢7/32
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Part 1T

VETERAN PUMPING ENGINES

by John L. Townsend

From page 854

The concluding part of this short series on the pumping engines of the
Herefordshire Waterworks Museum Trust

THE HEREFORDSHIRE WATERWORKS Museum Trust,
registered as a Charity, was formally set up in 1974 to
lease the building from the Authority (the Board
having been absorbed into the newly created Welsh
National Water Development Authority) and to
administer and operate a Museum as a voluntary
organisation. The demand, after clearing out the
engine house and a small workshop, was to get the
engines working again because it was immediately
obvious that these would become the focal point of
the Museum and provide the greatest interest to
visitors.

Attention was then turned to the triple-expansion
engine and Lancashire boiler. Examination of the
engine did not reveal any obvious defects. A few
tallow cups were missing (probably now gracing
somebody’s mantlepiece) but otherwise all seemed
complete and as the engine had apparently been
working satisfactorarily when last in operation it was
decided just to re-pack the glands and conduct a
careful trial under steam when this was available.
However, as the engine had not turned for 25 years it
was felt prudent to bar it over just to check all
moving parts were free.

Teeth are cast into one of the flywheels and two
ratchets are fed into these by a geared hand lever to

Below. A view of the Museum building with the new replace-
ment pumping station in the foreground and the meadow
leading up to the River Wye in the background. A 2 ft.
gauge railway is to be laid across the meadow.
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bar the engine round. This would not move the
engine when turned and eventually it was only by
slacking off all the crankshaft and big end bearings
and by lashing scaffold poles to the flywheel spokes
on which volunteers could pull (they did not need
lashing!) that eventually the engine was persuaded to
turn over and it was confirmed that all parts were
free. Subsequently all steam packing was renewed,
oilways cleaned, grease and tallow cleared out and
replaced, and valves removed from the pump chests
to prevent pumping taking place when the engine was
working.

Turning to the boiler the situation was not so
good. Fortunately the boiler was complete with all
fittings and there were no obvious defects in the shell
of furnace tubes. Inspection of the brick flues,
however, revealed that some had collapsed or were
about to, in others the brickwork was wet and badly
corroded. The flue leading from the boiler to the
chimney shaft had once contained an economiser and
when this had been removed the patching up of the
brickwork had been so badly done that this flue was
collapsing. To make matters worse, work carried out
by contractors in recent years to make the chimney
safe had entailed removing the sandstone coping and
throwing this down inside the shaft. Thus the bottom
was now blocked with several tons of stone too large
to drag out through the flue and in a position where
breaking up was almost impossible.

It was decided to remove all but the side and
bottom flues and to build new, taking the oppor-
tunity to improve the layout of the flue to the
chimney. Apart from the old brickwork and chimney
coping that had to be removed there were also several
tons of sand at the base of the chimney, this was
packed nearly five feet deep in a space too confined
to use anything but a hand shovel. Removal of this
revealed the remains of an older flue, presumably
originating from the time of the low pressure boilers
for the beam engines. The brickwork surrounding
this was also in bad condition and remedial work had
to be carried out to give adequate support to the
chimney shaft itself. At the same time grant-aid
enabled a new sandstone coping to be made for the
chimney.

Old lagging was stripped from the boiler shell,
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scale wire brushed and, where necessary, chipped off
and bricks removed to reveal all the riveted seams. A
thorough visual inspection of these and of the
interior and exterior of the shell and furnace flues
together with test drillings satisfied the Boiler
Inspector as to the basic soundness of the boiler and
all the mountings were then blanked off preparatory
to conducting an hydraulic test. The boiler was then
81 years old and had been out of use for 25 years so it
was with some trepidation on our part that the day of
the test approached. We need not have worried
however. The boiler held 200 p.s.i. for over an hour
with no sign of any leakage and the Inspector passed
it for a test under steam at 90 p.s.i.

All fittings, furnace fronts, firebars, etc., were
replaced and in April 1975 steam was first raised
again. In order to dry out the brickwork and to allow
for steady expansion of all parts of the boiler the fires
were lit three days previously and gradually built up
with at least one member in attendance throughout
the period, night and day, in case of any unforeseen
problems. None arose however, and by the time the
Inspector arrived the pressure was nearly at 90 p.s.i.
He spent a long time setting the safety valves to his
liking and testing that, however hard the fires were
worked, the valves were capable of keeping the
pressure below the 10 per cent above blow-off
permitted.

Eventually we were relieved to hear him pronounce
all was to his satisfaction and the moment had
arrived when the engines could be tried under steam.
The two-cylinder engine was tried first as this had
already performed on a number of occasions under
air and, as anticipated, it worked easily immediately
with no problems. It was the triple-expansion engine
that aroused the greatest excitement as nobody
present had ever seen it in motion and a quarter of a
century is a long time to lie dormant.

The engine was barred round so that the high-
pressure end was just on the down stroke, all drains
checked to be open, and the regulating valve slowly
turned. Gradually the engine started to turn and,
after a few coughs and wheezes, settled into the
steady motion with which we are now familiar.

For this first test and several subsequent demon-
strations in public the engine was working in its
simplest form and since that time, various ‘‘refine-
ments’’ have been brought back into use. A fractured
pipe joint has been repaired allowing for the use of
cylinder jackets and re-heater, the air pump has been
fitted with new valves, a water supply laid on again to
the condenser and a pump feeding condensate from
the condenser back to the boiler re-commissioned.
Each step has led to greater economy in steam and
easier working of the engine. Early on it was
suspected all was not as it should be with the drains
from cylinders, jackets and receivers because of the
large quantity of water being forced passed gland
packing.
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Above. The HP end of the Worth, Mackenzie triple-
expansion engine. The main steam regulating valve is to the
left of the valve chest.

Subsequently it was discovered that some of the
galvanised drain pipes were corroded and blocked
beneath the floor of the engine house and in view of
the ‘‘spaghetti’’ nature of the pipes which had been
put in crudely at different times it was decided to rip
it all out and simplify and improve the system with
rodding points.

Many readers will probably be familiar with beam
engines and their operation as there are now nearly
20 working again in various parts of Britain. At the
time of writing, however, I do not think there is
another vertical triple-expansion engine that can be
seen working by the general public although the
Thames Water Authority continues to use its 1,000
h.p. engines at Kempton Park and a 1913 Hathorn
Davey inverted vertical triple-expansion engine is
being restored by volunteers at Twyford in
Hampshire. '

It may therefore be of interest to outline the
technical details of the engine and its operation,
assuming only a basic knowledge of engine construc-
tion. We can define the machine fully as a vertical,
inverted, triple-expansion, condensing, direct-acting,
pumping engine and so an explanation of each of
these terms as they apply to the Worth, Mackenzie
engine may simplify an overall understanding.
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The three cylinders are set vertically at the highest
part of the engine and act directly downwards. On
opening a regulator valve steam at 90 p.s.i.
(originally 16b p.s.i.) enters the 162 in. dia. high
pressure cylinder via a variable cut-off gear and slide
valve. Surrounding the cylinder is a jacket containing
steam at full boiler pressure which originally drained
back to the boiler but in latter years was drained to
waste. Around the jacket is a further annular space—
the receiver—into which exhaust steam from the h.p.
cylinder is discharged. The receiver not only assists in
maintaining the cylinder at the highest possible
temperature but also acts as a reservoir to store steam
until the moment it is required for entry into the next
cylinder.

The centre, or intermediate, cylinder of 21 in.
dia. is of similar construction to the h.p. except that
it has fixed cut-off gear. The greater piston dia. is to
permit the lower steam pressure (perhaps about 55
p.s.i.) to carry out approximately the same quantity
of work. Exhaust is passed into a receiver and then
through a re-heater before entering the valve chest of
the low pressure cylinder. The re-heater is a horizon-
tal cylinder through which the steam passes sur-
rounding nine 1 in. dia. brass tubes containing steam
at full boiler temperature. The temperature and pres-
sure of the exhaust steam are thus raised, although by
the time it enters the 36 in. dia. low pressure cylinder
it may be down to 20 p.s.i.

The L.P. cylinder has no steam jacket or sur-
rounding receiver and used steam passes from this
into an exhaust pipe leading down to a vertical jet-
condenser at the base of the engine. Fixed across the
cylindrical condenser is a bronze pipe with 150 Y4 in.
dia. holes along its upper surface through which jets
of cold water spray upwards and meet the exhaust
steam condensing it and creating a vacuum within the
condenser and exhaust pipe. This means that instead
of the engine exhausting against an atmospheric pres-
sure of approximately 15 p.s.i. it does so into a more
or less perfect vacuum thus saving unnecessary waste
of energy. The condensed water, cooling water (from
a mains supply) and air which accumulates in the
condenser are removed by a vertical air pump worked
from the L.P. crosshead and much of the water runs
to waste. A proportion of this however, may be
returned to the boiler by a feed pump also worked
from this crosshead.

Each of the piston rods acts downwards onto a
cross-piece from which a connecting rod passes either
side of the crankshaft down to a combined cross-
head/pump ram casting running between slideways
mounted on the columns of the engine. Each of the
three single-acting ram pumps could lift 64 gallons
per stroke, a total of 1 million gallons per 12-hour
working day. From the crosshead a short connecting
rod returns upwards to the crankshaft which is
supported in four main bearings. Besides carrying the
eccentrics to operate the three sets of valve gear the
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Above. The hand barring gear of the triple-expansion
engine, turning the handle feeds pawls into teeth cast into
one of the two flywheels. These can be disengaged when the
engine is operafing.

crankshaft also turns the two flywheels, each of 98
in. dia. and 55 c¢wt. in weight.

The three ram pumps lifted water from a sump,
just outside the engine house and connected to the
intake on the river, to the raw water storage
reservoir, a total lift of about 135 ft. when the river
was at summer level. As has already been mentioned
the opportunity was taken when installing this engine
to supersede the Evans engine pumping to the engine
tank. This was done by connecting two double-acting
bucket pumps to the intermediate crosshead. By use
of the appropriate valves, water returning down from
a reservoir could be pumped back up again to the
tower approximately 175 ft. above the pumps. By
this means the lift which these pumps were called
upon to make was effectively only the height from
the reservoir to the tank of about 85 ft. with an
additional small loss through pipe friction.

Starting the engine commences at least 36 hours
beforehand when the boiler is lit. 30 minutes before
working time a boiler stop valve is opened to admit
steam to the cylinder jacket feed pipe and in turn the
two jackets are supplied. This helps to raise the
cylinders to working temperature to reduce conden-
sation when the engine is started although the jackets
themselves have to be purged of air at the top
through bleed valves and drained of water at the
bottom.
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with the fixed cut-off vaive gear drive from eccentrics on
the crankshaft.

Itis known that originally the jackets, being higher
than the boiler, drained back into it reducing heat
and water loss. However, there is no trace now of
exactly how this was carried out and the jackets have
to be drained at intervals to waste. It has been found
in fact that the losses through draining are so great as
to make the use of the jackets undesirable except for
this warming up process.

A check is made that all the cylinder, receiver and
valve chest drain cocks are open and that the water
trap on the main steam pipe is functioning. If
necessary the engine is usually barred over to get the
L.P. piston off dead centre, although there are
simpling valves from the steam jacket pipe into the
L.P. and 1.P. valve chests to allow full pressure
steam to be admitted direct to these for starting
purposes. ‘

The engineman has already checked all the oil and
tallow cups and grease caps as well as the mechanical
lubricator and, after checking everybody is clear, the
main regulating valve may be slowly opened. After a
few irregular strokes the engine soon settles down to
a steady rhythm and once smooth running is main-
tained all the drain cocks may be closed and cylinder
Jackets shut off.

Now the trickiest part of the operation commences,
for the engine has to be purt onto condensing. Close
to the regulating valve is an injection valve admitting
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cooling water to the condenser. As this is slowly
opened, cold water is sprayed into the exhaust steam
condensing it and forming a vacuum. At once the
engine speeds up, drawing in more water, forming a
more perfect vacuum and speeding even more. The
engineman needs his wits about him to reduce steam
to offset the effect of the vacuum and prevent the
engine running away for, as we often tell knowledge-
able visitors, the only governor on the engine is the
man in the boiler suit!

Over-speeding (the engine is suppose to be
maintained at 28 r.p.m.) can take place unexpectedly
even after a long period of steady running, perhaps
through a fluctuation in cooling water supply or
slight increase in boiler pressure. Under pumping
conditions such fluctuations would probably have
had little effect, but with the engine off-load and
running very freely smart action is occasionally
required and consideration is being given to re-intro-
duce pumping in a closed circuit system to overcom
this problem.

Operating the boiler, too, has not been without
minor problems. Coal being such an expensive fuel it
was decided to try scrap timber which, with transport,
is only about 20 per cent of the cost. This is delivered
in bales of about 2 tons and has consisted very largely
of diseased elm, short ends from pallet manufacture,
etc., and usually has to be cut in half by hand or
chain saw before stacking outside the boiler house. A
normal day’s operation with both engines working
will use between 2 and 3 tons.

During some events all has been well with adequate
steam generated to keep the engines in operation and
feed the boiler but there has been no reserve of heat
and with poor climatic conditions, a load of green
timber or for reasons which we have been unable to
explain sometimes, there has been extreme difficulty
in raising and maintaining the required pressure.
Preparation of the timber is “‘labour-intensive’’ and
firing an almost continuous process with overnight
banking only achieved with difficulty. During 1978
two types of coal fuel were tried with varying degrees
of success, not much more expensive than wood,
they considerably eased operating difficulties.

Water feed for the boiler is from three sources.
Condensate from the triple engine condenser can be
fed through as previously noted, there is a Penberthy
injector feeding from the mains and a Worthington-
Simpson vertical feed pump supplied by a header
tank. Originally there had been a donkey pump
(probably by Worth, Mackenzie) but this had been
removed many years ago and latterly reliance was
placed largely on the injector. This did not seem a
very satisfactory arrangement, especially with a
reduced boiler pressure, and we were fortunate in
being given the feed pump by Worthington-Simpson
& Co. Ltd. after this had been removed from their
own boiler installation after 50 years duty at Newark.

The two cylinder engine is a far less complex
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machine. The main steam pipe branches into two 14
in. dia. by 12 in. stroke cylinders each exhausting into
a combined vertical jet condenser with air pump
operated by a rocking lever off one of the crossheads.
Each side of the engine is otherwise identical and
follows a similar return connecting-rod design to the
triple engine. When installed, the engine took over
the duty formerly carried out by the H.P. pumps of
the triple engine (i.e. pumping to the tower tank) and
the pump rods of the latter were disconnected.

The aim of the Waterworks Museum is threefold—
to preserve as far as possible in original condition all
the Victorian waterworks, to cover the development
of water supply and distribution in Herefordshire
and to show the historical and technical development
of water supply and distribution in general. Whilst
there are other Museums preserving and operating
steam pumping engines and some having displays of
related equipment we think Broomy Hill is unique in
setting out to preserve a whole waterworks as well as
its other wider aims.

What is planned therefore for incorporation into
the Museum is the construction (already commenced)
of a 2 ft. gauge railway from the pumping station to
the intake on the River Wye (to demonstrate the
type of railway equipment used in waterworks and on
storage and distribution construction sites), the
opening to the public of the original raw water
Below. A view at floor level of the IP (foreground) and PL
pumps and connecting rods for the 1895 Worth, Mackenzie
triple-expansion engine. At one time, a HP pump was fitted

to the arm projecting in the foreground from the LP
crosshead.
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reservoir, two filter beds and surrounding gardens,
and the re-opening of the water tower which has a
viewing gallery on top overlooking the whole of the
City and various rooms which may be used for
display purposes. Various exhibits, more appropriate
to external display such as wind pump, waterwheel
operated pump, etc., will be set on the hillside above
the pumping station.

Already available for working exhibition in the
lower pumping station are a 32 h.p. National gas
engine of 1912 driving an 1888 horizontal twin pump
by Joseph Evans, a Campbell gas engine, a 12 in. X
24 in. single-cylinder horizontal Tangye steam engine
believed to be of the 1890s, a two-cylinder vertical
Allen 60 h.p. diesel engine of 1930 with its borehole
type pump, an 1890s Hayward & Tyler hot-air
engine and borehole pump, a Gilkes & Gordon water
turbine driving a Warner triple-throw horizontal
pump of 1896, a Fielding 15 h.p. oil engine,
numerous petrol and diesel stationary engines, small
pump units, hand pumps, gauges, meters, etc.

Further sections of the Pumping Station are now
becoming available for the use of the Museum, the
first phase of which at present occupies only about a
third of the building and detailed development plans
are being drawn up for the remainder. For the
present the Museum is only open on the first Sunday
each month (April-September) and on Saturdays and
Sundays in July and August with steam weekends,
for 1979, on 18/19 and 25-27 August and 29/30
September, but it hopes this will gradually be ex-
tended. Special days are available for school parties
as part of a limited educational service that has been
started and on the first day of each steaming period
the working is extended until 10.00 p.m. with the
engine house lit only by gas lights after dusk which
provides a memorable atmosphere.

The Trustees are of course always very grateful to
learn of old items relating to water supply becoming
available for disposal and, whilst available space
precludes consideration of much more large
machinery, there is a very noticeable shortage of
smaller items such as photographs, catalogues,
gauges and meters, pipe and valve samples, etc., and
we should be very pleased to hear of the availability
of any of these from readers. We are especially
anxious to obtain photographs of men at work
plumbing, repairing mains, constructing dams, etc.

As the accompanying photographs will, T hope,
bear out both of the pumping engines are relatively
simple machine and, I hope that in due course it will
be possible to make available suitable drawings from
which scale models could be constructed. In the
meantime we would like to ascertain if any older
vertical triple-expansion pumping engine or any
other products of Worth, Mackenzie & Co. Ltd.
survive in Britain. Indeed any other information
about this firm and its products would be greatly
welcomed.
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THE MARSHALL PORTABLE
STEAM ENGINE

by Ron Kibbey

Part XXVI

THE MAIN GOVERNOR spindle is made in two parts
for ease of manufacture. The slotted head is turned
to the profile shown, before milling the sides and
slotting. I recall that, when I produced mine, I
secured it to the finished spindle by Loctite in order to
get a longer and more robust chucking purchase on it
for the milling and slotting operations. The spindle
itself was made from stainless steel close limit bright
bar as supplied for piston rods and the like, the
reduced diameters being machined with the tail stock
centre giving the necessary support. A good finish is
also required on the 1/8 in. and the 3/16 in. dia.
The upper and lower bearing bushes specify an easy
push fit in the bracket bores to secure by Loctite.
Those who prefer it will, of course, use press fits here
instead, but this always introduces the chance of

From page 915

distortion when fitting.

The governor arms are slotted at the cross-over
point, the only difficulty they present is due to their
small proportions. For the pivot pins I used short
lengths of 1/16 in. dia. stainless steel rod, very lightly
riveted over on both sides. The governor links again
are troublesome only because of their size.

I 'had no bronze ball valves available at the time,
otherwise I should have used these for the weights,
mine were produced from brass bar using a form tool
already to hand. I have checked that 7/16 in. dia. balls
are obtainable in bronze. The pivot pins for the links
were made from 3/64 in. dia. steel rivets, again lightly
riveted over on both sides.

At the time I was building, there were no available
gears and I adapted some gears from the scrapbox for
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the purpose. However, Reeves have now arranged for
the manufacture of gears specially for the Marshall to
my design of governor and these are available to
finished size ready for fitting. The necessary
installation dimensions are specified on the detail
drawings included in this article.

It will be seen from the arrangement drawing, that a
thin bronze adjusting washer has been provided at the
back thrust face of the bevel pinion, in order that the
teeth of gear and pinion may be accurately mated with
a small degree of backlash. I would suggest that the
final thickness of this washer is determined by a trial
assembly, and without the upper bush Loctited in
position.

Having finalised the washer thickness, the spindle
bush and gear can be re-assembled together with the
washer (but not in the bracket) for cross drilling and
reaming for the 1/16 in. dia. taper pin. Mark the
rotational relationship of the gear and spindle and the
large end of the taper before dismantling for final
assembly in the bracket. Unless marking has been
done, it is very difficult with these small pins to get
things the correct way round when re-assembling.

It is also necessary to ensure that the lower surface
of the bush protrudes a few thou from the cast
bracket surface, as shown on the arrangement
drawing. To achieve this, it may be necessary to dress
the casting back a little.

1]%4

The operating sleeve requires a good smooth finish
in the Y in. dia. bore which should have the sharp
corners removed at both ends, and slide freely on the
spindle but with minimum clearance.

The governor pulley is a straightforward lathe job.
The bronze bevel wheel should first be Loctited to
the driving spindle in the position shown on the bevel
wheel detail. The overall length of the driving shaft
can be determined on the job, and assembled in the
bracket with the pulley in position for the drilling and
reaming of the taper pin hole.

For the driving belt, I obtained a large hard Viton
rubber ‘O’ ring of 1/8 in. dia. section, which
worked very effectively.

With the governor details now completed, this
brings me to the end of the Marshall series.

I started the completion of Bill Hughes’ series with
some trepidation, and not a lot of enthusiasm for the
drawing and writing involved. This, I suppose, was
principally because, having spent my whole working
life on the design and draughting side of engineering,
I retired early in order to concentrate on the more
satisfying work of actually making and building
rather than producing plans for others to have all the fun.

I naturally hope that in the future we shall see many
Marshalls, both at Wembley and at the local M.E.
Society Exhibitions and that builders will not have
too much difficulty in following my articles.
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Dates should be sent at feast five
‘ I ' IB weeks before the event to ensure DI RY
publication. Please state venue and
time. While every care is taken, we
cannot accept responsibility for errors.
AUGUST 25/26/27 St. Albans & District M.E.S. St. Albans 1 St Albans & District M.E.S. Northolt Carnival.

1 Rochdale S.M.E.E. General Meeting, Spring-
field Park.

17 East Sussex M.E. Bits & Pieces Evening.
Library Extension, Robertson Terrace, Hastings at
7.30p.m.

17 Stockport & District 8.M.E. Evening meeting
at the track.

17 Romford M.E.C. Track & Bar-B-Q Night.
18/19 Colwyn M.R.C. Annual Exhibition. Saturday
11 a.m. - 7 p.m. Sunday 11 a.m. - 5 p.m. Admis-
sion: Adults 35p, Children 20p, at the Pavilion,
Eirias Park, Colwyn Bay.

18 St. Albans & District M.E.S. Woodhall Farm
Community Assoc.

19 Furness M.R.C. Park Railway 2 p.m. - 5 p.m.
18 Guildford M.E.S. Public open Afternoon.

19 Cannock Chase M.E.S. Visit to Stafford
M.E.S. at County Show Ground.

19 King's Lynn & District S.M.E. Public run-
ning on The Walks track. 2.00-5.00 p.m.

19 Hull S.M.E. Track Open Day. 1 p.m. - 6 p.m.
19 Northampton S.M.E. Public Running Day —
Delapre Park, London Road, Northampton. 10 a.m.

-5p.m.

19 Rugby S.M.E. Members Running.

19 Chelmsford S.M.E. Public running 2 - 5 p.m.
Waterhouse Lane.

19 Worcester & District S.M.E. Public running
day.

19 Ardeer Recreation Club -
Track meeting.

20 Willesden & W. London S.M.E. Brent Show.
Kings Hall Community Centre, Harlesden Road,
London NW10 at8 p.m.

20 Wigan & District M.E.S. Sievert Demonstra-
tion presented by Mr. H. llett.

21 Milton Keynes Model Society. Meeting at
Flying Field, Old Wolverton Road, 7.00 for 7.30
p.m. start.

22 Harrow & Wembley S.M.E. Track Meeting.
23 Hull S.M.E. Workshop Hints and Tips by
J. Chilver. Trades & Labour Club (Room 3),
Beverley Road, Hull, at 7.45 p.m.

24/25/26 Perth S.M.E.E. Model and Leisure Acti-
vities Exhibition at Perth fce Rink.

M.E. Section.
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International Weekend, Verulamium.

25/26/127 Whitchurch & District M.E.S. Oper.
day — 2p.m.-6p.m. (2710a.m. -6 p.m.).

25-27 G.E.C. M.E.S. (Coventry). Stoneleigh
“Town & Country Festival”. Exhibition and port-
able track.

25-27 Birmingham S.M.E. Club to exhibit at
Stoneleigh Town & Country Festival.

25/26/27 Crofton Pumping Station. In steam.

26 Chelmsford S.M.E. Public running 2 - 5 p.m.
Waterhouse Lane.

26 Harlington Loco Society. Public open day

-6p.m.
26 Malcen & District S.M.E. Public Running
Day.
26/27 Combe Mill Society. Steam Beam Engine
— In steam. At Combe Mill, nr. Woodstock, Oxon.
10a.m.-6p.m,
26/27 Pamplewick Pumping Station. Engine
steaming - 11 - 5 p.m. {Closed 1 - 2 p.m.), plus
Chesterfield M.E.S. running their 7%’ gauge
railway.
27 Romney Marsh M.E.S. Portable track at
Dymchurch “Day of Syn"’.
27 St. Albans & District M.E.S. St. Albans Lake,
International Weekend.
27 Peterborough S.M.E. Bank holiday -
1979.
27 Malden & District S.M.E. Public Running
Day.
27 Bedford M.E.S. Steam Up.
28 Stafford & District M.E.S. Track night 7.30
p.m. County Showground.
28 Chelmsford S.M.E. Monthly Meeting.
“Evening Steam Up”’. 7.30 p.m.
29 Harrow & Wembley S.M.E. Track Meeting.
30 Leyland, Preston & District S.M.E. Meeting.

Expo

SEPTEMBER

Early September Basingstoke & District
M.E.S. Society Barbeque.

1 Romney Marsh M.E.S. Portable track at
William Harvey Hospital Fete, Ashford.

1 S.M.L.S. Visit to Maidstone M.E.S.

1 Ickenham & District S.M.E. Miniature Railway
— open to public. Rear of Coach & Horses P.H.,
Ickenham Village, Middlesex. 2 p.m. - 6 p.m. Fare
5p. Admission free.

1/2 Southern Federation. Autumn Rally at St.
Mellons.

112 Tyne and Wear County Council. Rally &
Exhibition.

112 N.W. Lleicester M.E.S. Open Weekend,
Miners’ Welfare Coalville. 10.00 a.m. to 8.00 p.m,
2 Colchester S.M.E.E. Invitation day.

2 Andover M.E.S. Open Day.

2 Colchester S.M.E.E. Open Day. Visitors
welcome,

2 Guildford M.E.S. Running day for members.

2 Rugby S.M.E. Public Running — 2.30 p.m. -
5.30 p.m.

2 S.M.L.S. Visit to Andover M.E.S.

2 King’s Lynn & District S.M.E. Open and Club
R.C. Steering scale/func. 11.00 a.m. Bawsey. 25p
per boat.

2 Chelmsford S.M.E. Public Running 2 - 5 p.m.
Waterhouse Lane.

2 Furness M.R.C. Urmston “Trials™.

2 Hull S.M.E. Track Open Day 1 p.m. -6 p.m.

2 Birmingham S.M.E. Proposed visit to Hilton
Valley Railway.

2 Whitchurch & District M.E.S. Club visit to
Worcester M.E.S. track.

2 Malden & District S.M.E. Public Running Day.
3 City of Leeds S.M.E.E. Meeting.

4 N.W. Leicester M.E.S. Bring & Buy — Auction
Sales. Miners’ Welfare. 7.30 p.m.

4 Milton Keynes Model Society. Cars Evening
{Electric & Power) at Royal Engineer start at
8.00 p.m.

4 8. Cheshire M.E.S. Member's Sfides.

5 Peterborough S.M.E. Committee Meeting 7.30
p.m. Lincoln Road Clubhouse.

5 Harrow & Wembley S.M.E. Committee.

6 Hull S.M.E. Planing Bevel Gears by Guy
Wilson. Trades & Labour Club {Room 3), Beverley
Road, Huliat 7.45 p.m.

6 High Wycombe M.E.C. Club Night.
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THE PADDLE
STEAMER
“WAVERLEY”

by S. R. Bostel

AS MANY READERS WILL KNOW, one of the last
surviving paddle-steamers in the country, the P.S.
Waverley, paid a visit to the South Coast and other
parts of England early in the summer of 1978 before
commencing a regular programme on the Clyde. By
the courtesy of the Chief Engineer, lan W. Muir Esq.,
I am able to give some particulars of this grand old
ship:

Her length is 235 ft. and displacement 693 tons
gross.

The boiler is of the double-ended Scotch type with
three furnaces at either end. This was originally coal-
fired, but in 1957 it was converted to oil-firing on the
Wallsend-Howden system which has two burners in
each furnace giving a very flexible control of steaming
rate.

The triple expansion engine is rated at 2100 i.h.p.
and takes steam from the boiler at 180 p.s.i. The
cylinders have diameters of 24 in., 39 in., and 62 in.
with a common stroke of 60 in. and drive
Stephenson’s valve gear. This is the first triple of this
type I have heard of fitted with Stephenson’s gear.
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Other paddles on which I have travelled have been
fitted with Walschaert’s valve gear.

The feed, circulating and air pumps are by Weir of
Glasgow and the general steam pumps by Dawson and
Downie of Clydebank.

The original generator, which supplied 110 volt DC
is driven by a totally enclosed compound engine con-
structed by Sisson & Co. of Gloucester, but in the
winter of 1976/77 a second generator was installed.
This provides 240 volts AC and is driven by another
steam engine, this time by Robey & Co. of Lincoln,
with a capacity of 13% kilowatts. Both generating
plants are situated in the lower part of the engine-
room.

Waverley is scheduled to visit the South Coast
again early this summer but her final programme is
not yet settled. However, the final programme is sure
to be extensively advertised wherever she is going,
and I can thoroughly recommend her to all steam en-
thusiasts. To hear that beautiful diagonal triple
slowly turning over with 3 sets of Stephenson’s gear
working will provide plenty of wranglement for the
enthusiast to study.

The photograph below shows Waverley berthing at
Kilgregan pier on a rather wild day in 1976 and was
taken by John Goss.

For those interested in the Waverley or other old
paddlers, the address of the Paddle Steamer Preser-
vation Society is A.J.W. Rickner, Models Secretary,
16 Blunts Road, Eltham SE9 1GU.

This picture of the Waverley was taken by John Goss.
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BULLDOG

Part XIX

"DUKEDOG

From page 844

Keith Wilson describes the brake gear for his
S in. gauge G.W.R. 4-4-0s

I NOTE WITH INTEREST Mr Gale’s letter, page 730, 15
June M.E. His explanation of the G.W.R.
combination steam and ‘‘wackum’’ brake system was
most interesting, and 1 have learnt a good bit more
than I knew previously. I have driven locomotives
with this style of brake in the sheds at Southall many
years ago, but it was ‘‘light engine’’ and therefore the
vacuum part of the system was not used.

Actually, it was a club visit to the sheds and nearly
all the members had a go; it was a chuckle to see some
of them change from full forward to full reverse gear;
once you have got the knack it can be done single-
handed in one swing, but at first it is another thing.
Some looks on some faces were worth seeing! Perhaps
the most intriguing was a pal of mine who changed
gear correctly, but forgot to turn himself round and
look the other way when it came to driving back again!

964

If, however, 1 may make a tiny suggestion to Mr
Gale and other writers who refer to previous work in
the M.E. I think it lends interest to mention the page
and date of the previous notes. It took me a long while
looking through my back notes to locate just where
the matter was raised. (Pge 952, 18 August 1978).

Meanwhile, herewith a photograph Fig.1 of the cab
of the Bluebell Dukedog,; shewing the brake valve
concerned. The white bar across the lower left of the
picture is the regulator handle, at the lower right-hand
corner can be seen the water input clack valve; this
particular Dog has not got top feeds. The details of the
valve are clear, and I am glad that I now understand
them a bit better. However, before builders of the
design start shivering in their shoes at the very
thought, I do not think that I shall try to make a
complete working scale replica of this valve! I
don’t claim that it is impossible to do so, but I cannot
but feel that the Wilson popularity might wain a bit if I
specified a full working valve!

Photo No. 2 shews the lower edge of the frames of
the Dukedog,; not just how the lower frame brace
(shewn detailed on Page 1076, 15 September 1978) is
attached to the frames. The corner of the hornstay can
just be seen on the left, and on the extreme right it is
just possible to see some of the brake gear, although
not as clearly as I would like. Lower bolt of springing
just visible top centre.

Photo 3 shews the coupling rod, fluted type, and a
little bit of the brake lever and block.

Just as a matter of interest, the photograph of the
G.W.R. loco screw coupling on page 711, 15 June, is

Left. Fig. 1; Below. Fig. 2; Right. Fig. 3.

£y
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EXPLANATION

actually of a 7% in. gauge tender. So they can be made
realistic!

At our Club the other night, the vice-chairman,
after the usual reading of minutes, etc. asked for
““matters arising’’. Instantly, a voice from the back
said ““Yes. How the ---- do you dismantle a Jacobs
chuck?”’ I am not sure that this was ‘‘matters arising”’
but it could be of interest.

I may be wrong, but I think that the ““Jacobs’ part
is actually a trade name of a particular maker rather
than a name of a particular type of chuck. However,
the name seems, like Hoover, to have passed into the
common vocabulary so we might as well use it. For
those who do not recognise the name, it is the chuck
that holds drills, usually but not invariably in the tail-
stock of the lathe or else in the vertical drill. Smaller
versions are to be found on the ubiquitous (useful
word) portable drill or hand drill.

The ones that 1 have dealt with are assembled by
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CROSSBEAM 3

DIAGRAM FOR COMPENSATED BRAKE GEAR

force. Force fits, that is. To get one apart, retract the
jaws (if it’s possible, the permanent “‘sticking’’ of the
jaws usually indicates that the chuck is internally
wrecked anyway and so is a ripe candidate for
permanent dismantling). Then if the chuck is rested
across the vice jaws, facing upwards, it is possible to
persuade the outer shell to part company with the
inner screwed portion.

I'suggest a piece of wood as a “‘buffer’’ between the
hammer (if it’s not a rubber one) and the chuck. Make
sure that the vice jaws are sufficiently open to just
support the outer chuck shell; if you look at the rear of
the chuck you should see the join. Those with access to
a press of some sort have an easier task.

When the outer finally comes off, you will be
certain that the inner screw has shattered due to your
kind attentions. But fear not. This item is intentionally
in 2 parts. Usually, they present a broken parting line
anyway; they appear to be made intact and then
snapped in half as a final operation. Quite a good way
of doing it really, for it avoids the problem of the exact
width of the groove or gap between the two parts, and
also give a strong ‘‘keying’’ effect to add toits rigidity.

The usual breakage in these chucks is the fracture of
the ‘‘screwed’’ edges of the jaws themselves. I am not
aware of whether or not spare jaws are available, but I
think that if they are, it might be as well to replace the
fractured ring as well.

Brake Gear. The late LBSC (usually pronounced ell
bee ess see, but I have heard it pronounced exactly as
written!) usually left brakes till much later on in a
series, for as he claimed, “it is time to worry about
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stopping a loco after we have got it started’” or words
to that effect. However, if you can make the loco
generally as described, you won’t have to worry about
its going!

But first let’s deal with a remaining part of the
bogie. This is the pressure pad, that actually takes the
weight of the loco and transfers it to the bogie; sliding
sideways as necessary to accommodate its transverse
movement round curves. It is not easy to get the exact
thickness of this, for it is the ‘“final link’’ in the
system; hence its size depends on the accuracies of
previous machining operations.

I shew a cross-section of the loco at this point; with
some useful reference dimensions. The size has been
calculated as well as measured; the drawing seemed
O.K. within 15 thou which is not bad. It is the final
result of 6 other measurements, so one doesn’t expect
super-accuracy anyway.

Tip for readers engaged in design offices, drawing
offices, etc. It is always best to draw as large as
possible; paper is cheaper than metal. I have too often
seen the result of drawing to small sizes to save paper;
it’s very false economy. I saw a drawing once where all
the complicated parts for a big assembly were drawn
on just one big sheet (40 in. x 30 in.) and then when
the bits had to be made, the sheet was cut up into
literally dozens of small parts. Admittedly the
“‘system’’ of that particular firm (almost a household
name) was ‘‘few, large sheets’’ but things could have
been managed a bit better.

I never work at less than full size unless I absolutely
have to; often work to 4 or even 8 times full size to get
small details dealt with. Another thing that is useful, is
to dimension the general layout as the Swindon
drawing office did. Not fully of course, but all
important dimensions are shewn as well as some
others.

When detailing the separate parts, then further
useful information can be on each separate drawing as

13,
3732

to its location on the finished article; thus for example
the detail of the brackets to support the brake shaft
would also contain the distance of the vertical centre
line of the shaft from the nearest axle centres, likewise
the vertical distance from the centre-line of motion.
Saves time in the long run, as does a notebook
containing principle dimensions for easy reference.
(Wheel diameter, wheelbase spacings, depth of
frames, centre-line of motion, cylinder and so on).

But I digress.

The full-size one has a spherical joint as I shew, but I
leave it up to the individual builder (if there are any
left!) to decide if it’s worth the trouble. Certainly 1
have not noted any trouble in track holding with just a
plain pressure pad. Construction is clear from the
drawing; I have not drawn up the little oil-box as I
think it’s simple enough without drawing; it serves the
dual purpose of oiling the sliding joint and holding the
pressure pad in place when the loco is lifted up.

Break Gear. It is spelt that way in the very old
railway books. There were two styles of brake lever in
general use; the one I shew and the later straight one.
To my intense surprise, I cannot locate any photo-
graphs shewing the levers; either on the City or the
Dukedog. The best that I can offer shews the two
varieties of straight lever; both are on tenders. Fig.4
and 5 (The Immutable Law of Cussedness makes sure
that one is the City tender, and the other is the Duke-
dog tender!)

Levers. The levers are cut from 16 g. mild steel. The
full-size ones appear to be castings; at least the raised
bosses give that impression, but I don’t think castings
only 1/16 in. thick are really “‘on’’ for our use.
Suggest that they are made and drilled etc. in pairs and
identified as such. Not easy to line up holes in bits like
this unless they are made in pairs, or possibly a
““master’’ jig made for the lot. To aid in marking out,

1 e o
2
5 ko “Fy CE -
* o
i " 9 m " "
17 28 | L 1/8: ._/_/:";'[ZUQ
e * .
P p - ” KEEP 20FF M/S
5 : - ;/. 15/5
ORILL "B §
B _ [
%
|
, r I ik - oty
“ : ! ' “i6
\/ - s %6 cras i ' \
H LEVER 8 OFF BRAKE BLOCK 7 855 h
BRAKE LAYOUT 16 SWG M/IS 4 QFF CASTING “ > -
| B B | s
U : § 7/32 %" | b
4 4 | . |
—1 e 7 @ — 1Y — } @ 7 X
3 | t 2 oriLL %o HOLES DRILL 15"
g - o Yar —

FRONT WHEEL REAR WHEEL FRONT PULL ROD & OFF 16g M/S

REAR PULLRODS 2 OFF EACH SIZE 16g M/S

966

MODEL ENGINEER 17 AUGUST 1979




INNER FRAME

a simple template of card or thin metal is useful to ge.
those big radii drawn.

Blocks. Castings are available; the only parts
needing cleaning up are the sides where the block fits
between the levers; but a minor clean-up all over will
not come amiss. Itis an unfortunate fact of nature that
moulding sand for castings cannot be “‘scaled’’; hrence
a 1/8 in. pit in the full-size casting would be hard to
see, whereas the same size pit in a small casting like
ours would probably go right through and out the
other side.

Some years ago | had some aluminium castings that
were so beautifully moulded that even the faint pencil
lines used to mark the wooden pattern out were clearly
visible in the casting, but that is the exception rather
than the rule.

These blocks could be made out of the solid, but by
the time you had finished them they would cost more
than the castings so it’s hardly worth it.

The rest of the bits are all plain turning or
metalwork jobs. There is only one cross-rod; this goes
on the front set of beams. It might be thought easier to
make this cross-beam out of one solid bar, shouldered
down to take the levers; but it is not easy to assemble
or dismantle the works with this. At least with the thin
bar and cross spacer method it is not needful to take
out the hanger brackets in order to remove the
crossbars.

Incidently, the levers are pivoted in the hanger
brackets with shorter versions of the bolt shewn; make
four off 5/8 in. from under head to shoulder instcad
of the 15/16 in. shewn. It will be necessary to assemble
the levers into the hangers before bolting the hangers
on to the frame brackets; for the bolt is too long to
““juggle”’ it into place after assembly.

The assembly with the spacer etc. should be clear
from the drawings, I bet the bits don’t alladd up to the
correct widths first time, so you might have to adjust a
bit. It could be a good idea to remove this gear once
fitted and checked as it could get in the way later.

The brake-gear on these locomotives does not
appear to be compensated, so it seems likely that wear

19,
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was allowed to take up slack and make the blocks
touch the wheels. Perhaps a few words on compensa-
tion in brake systems might not come amiss.

Since it is obviously not possible to make a brake
gear perfectly, it follows that some form of adjust-
ment is needed, preferably automatic. The brakes on a
car for example have individual cylinders hydraulically
powered, so obviously, assuming that no cylinder is
broken or jammed, then the flexibility of the system
ensures that all brakes bite in proportion to their
cylinder size and leverage. No cylinder ¢an push on its
system until all the other cylinders push just as hard.

This is not so easy with a mechanical, as distinct
from hydraulic, system. So we have to use some form
of linkage. The drawing shows a 6-coupied wheel
loco, with the brake cylinder at the rear, and the
levers in front of the individual wheels. For ease of
explanation, assume that all the actual levers, i.e. the
bits that actually hold the brakeblocks are equal.

This is not often so in practice, for frequently the
front lever has to be of different design to clear the
outside cylinders. On the G.W.R. the 4-cylinder locos
had this problem, also most of the 2-cylinder outside-
cylinder locos. Inside cylinder engines like the S7XX,
2251 class and the Dean Goods types had equal levers,
but offhand I am only aware of the 47XX class (2-8-0,
outside cylinders) having this facility.

Starting at the front, the first crossbeam has no
compensation lever. The second one has a 1-to-1
lever; one end connects via a short link to the second
crossbeam, the other end to the front crossbeam via a
long link. Clearly, with the “‘pull”’ of the brake rod-
ding acting on the centre of the compensating lever,
its pull is divided exactly in halves. (Neglecting fric-
tion, of course).

Coming to the third crossbeam, it is a 2-to-1 type
compensating lever, with the long end coupled to the
third crossbeam and the short end not to any
crossbeam, but to the centre of the compensating lever
on the second crossbeam. Clearly this divides the
“pull”” into three equal portions, one of them going to
the third beam and the other two going down the next
stage of pull rod to the second compensating link. (For
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an 8-coupled loco, the fourth beam would have a
3-to-1 lever and so on).

To save needless arguments, 1 am fully aware that
the pull is not really divided into three portions, but I
think it makes it a bit easier to follow for our fellows
who may possibly not be too happy with mathematics.

Looking at it from the other end, assume a pull of 90

Ib. on the rod coming from the brake cylinder linkage.
The first compensating lever (the 2-1 one) divides this
into two pulls of 60 and 30 Ib. The 30 lb. acts directly
on the crossbeam for the trailing wheel brakes, whilst
the 60 goes on to the 1-1 compensating lever.
The first compensating lever (the 2-to-1 one) divides
this into two pulls of 60 and 30 Ib. acts directly
on the crossbeam for the trailing wheel brakes, whilst
the 60 goes on to the 1-to-1 compensating lever.

This splits up the pull into 2 x 30 Ib. portions; one
pivotted to the linkage ensures that they ‘‘spread the
load’’ equally; and if all hanging levers are equal then
each wheel should receive an equal share.

Of course, with locomotives having the ‘‘odd pair
out’’ amongst the hanging levers, then although it
would be nice to have all the levers equal it is clear that
some would perforce be more equal than others. This
can be taken care of by arranging at design stage for
different proportions of compensating links.
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Left. Fig. 4; Above. Fig. 5.

As a matter of interest, I have just been right
through the compensating linkage on the G.W.R.
51XX class; the hanging levers have the second and
third sets identical but the first set tucked away due to
the cylinders. As far as I can tell, the force acting on
each set of wheels was not quite the same, but of
course what was more important was that all blocks
touched all wheels before any individual block put any
pressure on. That way, all wheels had a reasonable
share of the brake load.

Many years ago, some of the bigger locomotives
had brakes on the front bogie. The first Castles were
designed and built this way but not the Kings; the
practice was discontinued for it was found that the
bogie brake actually reduced the overall brake
effectiveness. Rather a puzzle until one realises the
shifting about in effective wheel-to-rail pressure
caused by the loco ““leaning forward’’ so to speak with
a brake application. A car or motorbike will do the
same trick.

Had a'peculiar-looking visitor a few nights ago who
claimed to be the ghost of one of the old locomotive
engineers. He didn’t fool me, for of course I saw
through him right away . . .

To be continued
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A JOB OF PUMP

by Tubal Cain

A STORY ABOUT THIS was written three years ago,
when the drought hit the *“Tubal Cain Water Board’’.
However, by the time it reached the Editor the crisis
had passed. Mrs. Tubal Cain, who believes in Witch-
craft, says it was writing the article that did it, but I
am inclined to think it was either the visit of the
“Minister for Drought’’ or the Public Enquiry held
to decide whether the N.W. Water Board could take
another ‘““N”” millions of gallons a day from Winder-
mere!

That was August 1976, and here we are pumping
again, so there is plenty of time for even greater need
and I thought a piece might help readers in like situa-
tions — and even some abroad to whom water short-
age is a chronic state. Not that the spring has dried up
again; just an error of judgment, emptying the tank
to clean it out. The BBC said it was going to rain! As
it is, the trickle that is coming in is barely adequate.

The supply is pretty reliable. It comes from a
spring up the hill which feeds a brick tank that holds
4 tons. From there it flows by gravity to a roof-tank
which holds another ton — and if you think that’s a
ot of water, think on that on average you each use
about 4 or 5 cwt. of water a day. More if you have a
hose. As well as this spring, there is an even more re-
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air release

&
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SUCTION TANK OR 'INTERCEPTOR'
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laible flow lower down the hill, but this is so low
down that though it subscribes to my garden pond it
can’t help unless carried in buckets; and as we don’t
like hard work we use a little centrifugal pump to give
enough pressure to hose the garden.

Two years ago this pump was adapted to feed the
house tank from the lower spring. It was only just
master of the work and this leads to my first point. A
centrifugal pump works by first endowing the water
with kinetic energy by whirling it round in the rotor.
This kinetic energy is then converted to pressure by
slowing it down again in the casing (Just like the
working of an injector). This conversion can only be
fully effective if there is a flow of water and when the
pump starts up with all pipes already full it must first
overcome the pressure (or ‘‘static head’’) of the
column of water in the pipe.

There is a maximum head above which a pump will
not start the flow, and this depends, amongst other
things, mainly on the diameter of the impeller and
the running speed (I'll come to this again later). My
pump would “‘start’” at 20 ft. head; but the water in
the tank was 23 ft. above it! So, how to get the water
moving? I used the easy way. The water from this
source comes out of a bit of pipe emerging from the
hillside, so we have to use a bucket to suck from.

Let the bucket get full, start the pump, raise the
bucket, water, suction pipe and all, as high as
possible till the pump starts the water moving, then
smartly lower it under the spout again. Once the
water starts flowing the conversion of energy in the
pump casing was enough to give the extra 3 ft. of
pressure required. Naturally, working at this head
the flow was very small, but then, so was the supply,
and in fact the main problem was to stop the pump
from emptying the bucket and so having to be re-
primed and the whole business done all over again.
This was solved by fitting a G-clamp to the discharge
hose and using this as a fine control valve.

Well, that was fine, but very tedious, so a larger
pump was obtained for such emergencies. (The
grape-vine tells me that the current sunspot maxima
for the next few years are going to be real snorters,
and this appears to be favourable to droughts). The
snag now was that, even with some throttling, the
pump was more than master of the flow (about 26
gallons per hour is available), and to avoid the stop-
ping and starting problems I have mentioned, over
priming etc, a “‘self-primer’” was made up out of a
can that was lying around in the workshop. Figl.

The tank should be such that it holds at least ten
times the volume of water in the suction pipe. When
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the pump is stopped, water runs back down the deliv-
ery pipe, fills the tank and, unless you have a foot
valve at the end of the suction, will all run out of the
suction! With a foot valve it will not, though you
may have to fit an air-release valve on the tank. Now
start the pump. It sucks water from the can, reducing
the pressure, so that water is drawn up the suction
pipe into the tank, and the pump then runs normally.
You can see the thing in Fig.2, but 1 would advise a
more robust vessel than this one, which bulges in and
out alarmingly! Fig. 3 shows the suction under the
source of water.

Now, there is a phenomenon that causes a lot of
difficulty when using small centrifugal pumps. The
outfit runs fine for a while, then starts to “‘gasp’” and
finally stops delivering, even though there is water
enough in the suction tank. This is due to air, and 1
have this trouble in hot weather. Most water contains
dissolved air, and under the conditions at the eye of
the pump impeller, where the pressure is locally re-
duced due to the action of the vanes on the water,
this air comes out of solution and “‘gags’’ the pump.
It means that, every so often, one must let the air
out; my pump has a 2 BA screw, which must be un-
done with the pump running — not right out! — till
first air, then water bubbles forth. I’ll be fixing a tap
when I have time!

Naturally, most of you would rather make a pump
than buy one, and castings for little pumps like these
are available from our advertisers. So, a few hints.
First, you must have the speed, and impeller
diameter, sufficient to ‘‘start’’. Work out the static
head (we measure this in feet-head-of-water, and 2.3
ft. isabout I 1b. sq. in. and call this ““H‘‘. Then,

H = 0.0000003D*N?
where H in ft. D, impeller dia. in. N, speed in r.p.m.
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Fig. 2. Left. The pump and
interceptor in action. The
top cap is unscrewed a little
to let air out.

Fig. 3. Below. The low level
spring, delivering into an
old 10 gallon cistern. Flow
26 galls. /hour.

(And to check, that is decimal six-zeros-three times D
squares N squared)

Thus, a 2 in. rotor at 4200 r.p.m. will “‘start’’ at
about 20 ft. head, but a 2V in. rotor will start at 33
ft. — quite a big difference. Don’t forget the suction
head.

This is the ‘‘starting”” head, but once the water
starts flowing you will have to contend with friction
as well. At the low flows 1 am concerned with, this is
very small as the velocity is well down, but it can be
far more than the static head when a pump is work-
ing at full flow. Work it out like this. Decide on the
quantity, Q, in galls/minute. (This is usually given by
the casting supplier; the Stuart No.l, for example,
delivers about 100 galls/Aour and the No.2 about 360
at typical heads) Then calculate the velocity in the
pipe you are going to use in feet/second. The
formula is:

V = 0.49 Q/d?, where d is the pipe dia, inches.
(Near enough you can say V equals Q over 2xd-
squared!)

Then work out the ratio L/d of the pipe, (length
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over diameter) taking care to measure both in inches
or both in feet. In doing this you must add a bit for
bends elbows and the like. Water doesn’t like going
round corners! Add 15 ft. for a normal bend, 30 ft.
for a sharp elbow, and 30 ft. for a foot-valve. Call
this ratio *‘R’’. Then, the friction head (to be added
to the static head to get the load on the pump) is
given by
Hy = V?R/2000

Those of you who are hot on maths will notice that
the loss varies as the fifth power of the pipe size — if
you halve the pipe diameter the loss goes up 32 times!
So, don’t stint on pipe diameters! A good rule is to
use a hose the same size as the pump discharge if its
the “‘push on”’ type, or a size bigger if it has a union.
Use the shortest and largest hose you have for the
suction side.

Now you have to drive the pump, and these little
chaps don’t have a very high efficiency. The
minimum power needed will be given approximately
by:

P = Q.H./1600
where P is in horsepower, Q in gals/minutes, and H
is the sum of static and friction heads. You'll lose
some power in the belt drive, too, and if you have a
“stuffed’’ gland this is variable, as well, so allow a
good margin. 1 would use Y4 h.p. even on the very
smallest pump if it’s 1o be used for serious duty.

I have mentioned ‘‘Footvalves’’ — merely a non-
return valve at the entrance to the suction, to prevent
you losing priming when the pump is stopped, or
worse, losing all you have pumped if you forget to
close the discharge valve! They are not essential, but
highly desirable. They should be light — make the
mushroom of plastic if you can — and at least twice
the area of the pipe. More important in my view, fit a
strainer round the valve. Tadpoles soon choke up a
pump, and entrained grit will destroy it. This should
have enough holes in it to offer at least 4 times the
pipe area through them. Clean it frequently.

[ must say a word about quantity control before [
finish (Fig. 4 shows my fine control valve!) Centri-
fugal pumps as normally made have a head/flow

Fig. 4.

The fine control valve!
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TYPICAL CHARACTERISTIC OF A SMALL CENTRIFUGAL PUMP
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characteristic as shown in Fig. 5. That is, as the head
falls, the quantity discharged rises. Under no-head
conditions the flow is a maximum. Now, this
characteristic is a curve, not a straight line, and it
means that the power required goes up as the head
goes down. (The power required — again in a normal
little pump — is lowest when the discharge valve is
closed and no water is flowing).

You must keep this in mind if you decide to drive
the pump with a series or ‘‘universal’’ (commutator
type) motor, for with these as the power demand rises
the speed falls, and we have the unfortunate situation
where the motor must deliver maximum power at
lowest speed. In other words, the risk of burning out
the motor is greatest when the hose comes off the
pump discharge! So, make sure all your hoses are
well secured — jubilee clips and wire, to be safe!

Finally, before I go and have a bath — the pump
has been running most of the day — a word about
electrical safety. In the nature of things you are liable
to get a lot of water about when a rigged-up pump is
working, and hoses can leak as can air-release valves.
Make sure your pump, switch casings, and junction-
boxes are properly earthed; and if you have to attend
to the *‘works”’ of pump or motor, ensure that all is
isolated (Pull out the plug at the mains).

Many people use low-voltage supplies for their
pumps and this is an excellent idea. Don’t forget,
though, that you must increase cable sizes accord-
ingly. A 24-volt pump needs ten times the current
needed by a ‘*mains’’ driven one, and that means you
should have at least 32 times the diameter of cable.
Good pumping! (Bet it rains tomorrow!)
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A Versatile Dividing
Head

PartIX From page 891

George Thomas describes some
accessories he made for his dividing
head

Fig 8.1 is hardly an accessory; it is an alternative
form of spindle for use with Boxford collets
(Crawford No. 327) and, apart from the bore, it is
identical to the standard spindle.

Screwed Nose Adaptor. (8.2). It will be seen that I
made mine from two pieces of steel stuck together with
Loctite. The largest diameter on the component is
1 5/8 in. and all that I had available in that size was a
collection of short ends so one of these, of suitable
length, was faced off, drilled, bored and reamed 11/16
in. The stem was turned between centres from 7/8 in.
bar and the two parts fixed with Loctite. Next day the
item was finish turned all over, using the original
centres in the stem. Note the recess in the nose part;
this is useful to accommodate a nut or screw as seen in
Fig 9.1.

Reducing Sleeves. (8.3) These will be made to meet
the anticipated requirements of the individual worker.
My thoughts on the matter were: Bores from 5/8 in.

down to 7/16 in. at 1/16 in. intervals. Then introduce
a master adaptor with a ¥ in. bore (8.4) which would
carry smaller sleeves down to % in. bore (8.5). For
holding work smaller than 4 in. another master
adaptor having a bore of 3/8 in. would serve down to
about 1/8 in.

The two adaptors together with an assortment of
sleeves have been made and are shown in one of the
photos. (33). The turning is an elementary exercise in
concentric turning and boring to size. The main
problem experienced with these sleeves was the
closing-in of the bore after slitting. This was due to the
hoop stresses left in the material after the cold-rolling
or drawing operations employed in the production of
bright drawn bars.

When the wall thickness of the sleeve was fairly con-
siderable it was almost impossible to force a piece of
the correct sized material through the bore after
slicting. The two secondary slits at 120 deg. apart
effectively overcome the difficulty but they must be
taken down quite close to the bore. In the case of the
¥ in. O.D. sleeves the two partial cuts were taken
down to within about .020 in. of the bore but it was
found necessary to go rather further — to within .015
in. — with the ¥2 in. O.D. sleeves.

With very thin sleeves such as the % in. to 5/8 in.,
the secondary slits were unnecessary. When milling
the slits, the two partial ones are cut first, the through
slit being the last operation.

The large sleeves are turned from 13/16 in. or 7/8
in. dia. f.c.m.s. after cutting up sufficient material in
tengths of 4 11/16 in., each of which will make two,
leaving no short ends. My method was to drill under-

[///
- . 2% 3
_, 2 e H
e T‘
SR . S |
| 77
R » b g
! ' N 3 . V4 D
] ‘3/// . | 1-650// ~6G>O// 850// ) . ﬁref TS T %6 Igxi2
4 ‘ | %é Ly
! -y ‘ L
LI L0 ~— S
e ®
. 2
Alternative spindle for . V4
@ Crawford collets No.327 j%’“ 250
I//
oOhill
//‘f //‘ { 4
3/4: 500 ‘I
refl ‘
—
. %6
A ” I
18 j 2 A
= - — i
/i | I# ‘8mm 21}0 }’7
.soo" 32 e | 28
' 7/
15,7 :
G
972 MODEL ENGINEER 17 AUGUST 1979




size, leaving sufficient for opening up, turn the O.D.
to finish dimension, reverse in the chuck, turn the
other end and then part-off through the middle. The
bores were completed by holding the items from the
outside.

This method was based on the use of Burnerd Super
Precision chuck set to run true within one or two
tenths true indicated reading. Without such a means
of chucking accurately, I would turn, bore and ream
each end in turn at one setting but the overall length of
the material would need to be increased slightly to
provide a “‘no-man’s-land’® of about Y in. in the
middle. For those who would wish to work in this
manner, and it is obviously the most accurate, the
length of the blanks should be increased to about
4 7/8 in.

If a reamer is used for final sizing, it would have to
be a machine reamer which has only about 1/16 in. of
cutting taper on the end and has, usually, a M.T.
shank.

Next comes the simplest of marking-out. Hold the
sleeves by about Yird of their length in the dividing
head and scribe three lines at 120 deg. apart along the
accessible part of their lengths. If you have a centre-
height finder like mine, you could use this off the bed
with the dividing head sitting on the boring table.

After marking for the three slits, I would grip the
sleeve endwise in a machine-vice, resting on a couple
of parallels so that it stood sufficiently above the tops
of the jaws to enable the cutter to pass through into the
bore. (I described a set of “‘universal’’ parallels in the
article ‘‘Setting-up Aids’’ in Vol. 143, pp 1000 and
1001).

One of the three scribed lines should be standing
uppermost. Place the point of a scriber on a line and
take a “‘square-on’’ look at it — you will soon have the
line nearly enough ““uppermost’’. Bring up to a 1/16
in. slitting cutter and sight it to straddle the line, then,
using a cigarette paper and the cutter revolving, raise
the work until the paper is snatched — and visibly cut,
note the readings and, after a simple ‘‘sum’’ you know
how much to raise the table (the work) for the first slit.

Repeat for the second and then raise more for the
third. Remove the burrs in the bore with a fine, small
square file which will leave little chamfers along the
edges of the slit.

Centre Finder. The odd looking item shown at (8.6)
is simply ashort piece of 7/8 in. b.m.s., turned at one
end to a good fit in the bore of the spindle, the other
end being milled away to leave a flat surface, the plane
of which is dead on the centre-line of the spindle. This
is used by slipping it into the bore of the spindle and,
before nipping it into place, bringing_the flat face
upright by pushing on it with a square off the bed.
When so set it constitutes a simple means of bringing
the end of an end-mill or other cutter on to the centre-
line as is required when making various kinds of
cutters.
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Top. Photo. 33. A collection of sleeves and adaptors.
Middle. Photo. 34. Milling the centre finder, using the basic
head. Lower. Photo. 35. The tailstock, aligning device and
components.

The milling of the flat was done in situ with the
dividing head mounted on the vertical slide on the
back of the boring table as seen in photo 34.

The 8 mm. collet adaptor is shown at (8.7). As I
have a considerable amount of 8 mm. gear which I
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frequently use, this is very useful to me for small work.
Used in connection with this is a plug for the back end
of the spindle which reduces the bore from % in. to a
little over 8 mm. and the dimensions of this are such
that one of my Lorch draw tubes can be used, thus
saving the making of a special one although I shall
have to do so later for use in connection with another 8
mm. adaptor to fit into the ¥ in. bore of the tailstock.
The adaptor (8.6) should be fitted with a key to
match the keyways in the collets and this is most easily
done by forming the key on the end of a fine-threaded
grub screw made a close fit in a tapped hole situated
bout ¥ in. back from the front face of the adaptor.

Faceplate (8.8). This is turned from a light alloy
casting and to simplify boring and screw-cutting for
the Myford nose, the holes were taken right through. I
made up several of these, both 4 in. and 6 in. several
years ago for use as lapping plates having emery cloth
glued to the surface. These were used on a special
grinding head, the spindle of which was provided with
a standard Myford nose.

I'soon discovered that the adhesive used on the face
found its way into the screw threads and caused no end
of bother so I recessed the fronts and fixed discs of
light alloy into them with Araldite, thus stopping the
nonsense. For use on the dividing head (or the lathe)
we want a true hole of some convenient nominal size
bored in the centre. This provides the means for
accurately locating work on the plate.

Turn the back first together with the bore and
thread, drill a ¥ in. hole for a tommy bar into the side
of the boss and then screw on to the lathe nose and
finish turn the edge and front. Make the recess for the
disc a fairly good fit but not tight; most of the
adhesion will be provided by the outer periphery. Give
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a final skim over the front and bore the central hole
when the Araldite is firmly set.

The plate can be drilled and countersunk to take
woodscrews; say, No. 6 (28 drill) or No. 8 (18 drill). A
casting for this plate will be available but an
alternative is the 6 in. light alloy faceplate for the
Myford ML8 lathe; No. C1044 which costs around £5.

Stub Mandrel (8.9). This is of the same general type
that I have used for along time for turning work which
has to be mounted from the bore. The whole spindle is
turned between centres and the ‘‘work’’ end is made to
some nominal size. On to this can be fitted short
sleeves which increase the range of each mandrel. On
the drawing I have indicated a flanged sleeve, a
clamping collar, a spacer and a nut.

It will be obvious that when a gear having a special
size of bore requires to be cut, all that will be needed
for mounting it will be a flanged sleeve to fit an
existing mandrel.
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Above. Photo. 37. The head mounted on a vertical slide on
the raised block. Above. Right. Photo. 38. The head with
worm and plate but without micro attachment. Bottom Left.
Photo. 36. The head used to mark its own punching screw
holes.

As already indicated, these stub mandrels can be
used, not only in the dividing head, but also in the
lathe — held either in the chuck or between centres so
that a gear blank can be turned on a mandrel which is
then transferred to the dividing head for cutting
without dismounting it.

Tailstock Alignment Device (8. 11 and 12). The form

in which this accessory is made was influenced by the

desire to use it for other purposes. The essentials are:

(a) areducing bush from Y2 in. to % in. to fit in the
tailstock;

(b) a bush to be fitted in the spindle and having an
accurate ¥4 in. hole truly in the centre and

(¢) a Y in. rod which can be pushed through both
the tailstock and the spindle bushes when the tail-
stock is in correct alignment.

Before I made it I realised that if it were made to the
degree of accuracy that I was contemplating then its
use would constitute a most searching test of much of
the work that had gone before. The other use for it
that I had in mind was as a reducer for the tailstock to
take Y in. dia. runners for small work and so it was
necessary to provide means for clamping the runners.

On Fig.8 is shown an assembly of the device together
with a few details and dimensions. Once again, the
essentials are close fits and concentricities. All parts
were made to fit their mates with no clearance that
could be measured or felt. Concentricities were
assured quite simply by boring holes and turning
O.D.s at one setting.

I was extremely lucky in that I had been hoarding up
for the past few years a piece of treasure trove in the
shape of a length of V4 in. silver steel which was half a
thou oversize. Where it came from [ couldn’t say but it
is worth a guinea a foot! The two parts (10) and (11)
were drilled 3/16 in. followed by 15/64 in., bored true
to about two or three thou under % in. and then
reamed.

. Y 1M
357 74 BSF 2 off as drawn
m ith 4B
31 . ': t 2 off with /4 BSF
-ISOT H | i holes at 3‘/8//crs.
A 7 B
525 3 H
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Photos 39 and 40. The effect on the plate position of
swinging the arm.

My machine reamer gives a hole as nearly as I can
say .2504 in. dia. — a trifle too tight for the oversize
rod so I lapped out the holes — just a few seconds with
a light alloy lap and fine oilstone dust. It was with
some feeling of satisfaction that I found that, on
assembly, the probe slid into the hole in the spindle
bush with the tailstock either close up or 3 in. away.
This was the reward for all the careful work that had
been put in. Small runners can be made from ' in.
silver steel with male and female ends, either full or of
half form. See photo 35.

Tee Bars are shown at (8.12). For the odd jobs and
experiments that I have been doing I have used tee nuts
for clamping the head down on to boring table or
vertical slide but these are far from ideal for the
purpose. There can be no doubt that proper tee bars as
shown will save a great deal of time and will help to
keep the blood pressure down.

As soon as one end is entered into the slot the bar
can be pushed straight in; it cannot turn round, get out
of line, or do any of the maddening things that can
happen with short tee nuts — especially the second one
which has to be manipulated into place under even
greater difficulties. It is, of course, possible to slip the
short nuts into the slots, hold up the dividing head
against the face of the vertical slide with one hand and
insinuate the screws into place with the other —
chasing the nut which is in the slot where it can’t be
seen or got at . . . no, I prefer to have the screws in
place in a pair of bars which can be slid into place
without trouble.

The dimensions given on the end view are those
taken from a tee bar made by Myford and they are
slightly less than those I have used in the past.

Several photos illustrate some of the ways in which
the head can be mounted on the lathe and also a few
showing actual jobs being carried out. On No. 36 we
see the drilling of the front collar of the spindle for the
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three 2 BA screws. Note that the worm and plate
attachment was in use because the index wheel had not
then been drilled with its 24 holes.

The plate mounted on the head was the one which
had been made by angular dividing on the drilling
machines as described in Vol 144, p. 1134 (6/10/78)
but in the absence of this I would have clipped a piece
of steel having one holein it to a blank plate as already
described. It will be seen that the head is mounted on a
vertical slide but it could just as easily have been set
down on the boring table which would have given the
correct height automatically.

Photo No. 37 shows the complete head mounted on
a vertical slide which is, in turn, bolted to the Myford
raising block (ref. 30/011) which increases
considerably the capacity of the dividing head for
larger work. With this set-up the centre of the spindle
can be anywhere between 1% in. and 4> in. above the
lathe axis and the front of the spindle nose can be 7 in.
away from, and capable of being traversed right up to,
the centre-line.

The black object at the end of the spindle is the
hand-wheel of a Lorch 8 mm. draw-tube. When the
vertical slide is bolted directly to the boring table
without the use of the raising block its spindle can be
adjusted between 15/16in. below, and 2 3/8in. above
the lathe centre line and when the dividing head is
bolted directly on the boring table without a vertical
slide it can carry work 7 in. dia. when facing the
headstock or 4 1/8 in. when placed at right angles to
the axis. In photo No. 38 we see the dividing head
without the micro attachment which would normally
be removed and stowed away.

Photos 39 and 40 illustrate the manner in which the
banjo arm can be used to bring the plate into the most
convenient working position by merely swinging
around the spindle and locking into place. There is
further scope for adjustment by removing the
attachment from the arm, turning it through 180 deg.,
and re-attaching it which leaves it pointing in the
opposite direction. To be concluded
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The Galston Valley Railway be by

&

OCTOBER 1973 saw the birth of the Hornsby District

Model Engineers Society, 30 members elected Bob
Farquhar as the first President. By December, the
Hornsby Shire Council co-operated with a lease of 4
acres of land at Galston, some 20 miles northwest of
Sydney, N.S.W., Australia. This land was sloping
virgin “‘bush” and posed problems in designing a
layout but, due to the initiative of the late Bob
Cutcher, a circuit has been accommodated, retaining
most of the trees and bush while taking advantage of
the land contours to produce a scenic layout.

In 1974 a small exhibition was held to get the Society
‘“‘on the map”’ and since then four exhibitions have
been organised to finance the Galston Valley Railway.
The nature of the land necessitated considerable
carthworks apart from tracklaying, and they were the
culmination of much toil and sweat. Stage 1, of the
layout, i.e., the kidney shaped section was completed
in 1976, including the steaming bays or ‘“‘loco’’, zig
zag access to the main line, sidings, station and foot-
bridge, the latter commemorating Bob Cutcher with a
plaque inscribed Cutchers Crossing.

All track is dual gauge 3%2/5 in. at ground level, all
welded steel, rails ¥ in. X 3/8 in. on sleepers 1 in. x
Y in., 10 in. long at 8 in. centres, jigs being used to
produce track in 20 ft. lengths. Curves vary from 35
ft. to 45 ft. radius, while the ruling grade for Stage 1
is 1 in 50. Elsewhere it is 1 in 80, with Hilltop Station
being 15 ft. above Stage 1.

The completed track will consist of a’continuous
circuit of 3000 ft. with 800 ft. of sidings and loops, and
will have used up 8 tons of steel.

The ““loco’’ has seven radial bays 10 ft. long with a
10 ft. turntable and a 12 ft. hydraulically-operated
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Allan Head and Max Russell checking fires before their runs.

lifting section for transferring heavy locomotives from
transport to track. Each bay has a low-voltage supply
for blowers, also a water point, with other water
points being located near the station. From the
steaming bays, locomotives travel down to the main
line via the zig zag, losing 6 ft. in height in the process.

The 240v. a.c. electrical supply is transformed to 32
and 12v. for station and other lighting, whilst a recti-
fied supply at 12v. d.c. is provided for the colour light
signals, these being interlocked with the points, all
cables being underground. Cuttings have train-opera-
ted ““caution’’ signals where visibility is limited, with
catch points protecting the main line from the station.
The signal box is fitted with an illuminated track
diagram.

Locomotives and trolleys are privately owned, the
latter varying from 5 to 8 ft. in length and having
sprung bogies. These will normally be housed in the
“‘carriage shed’” under construction at the rear of the
Club House, the latter having kitchen and toilet faci-
lities plus general storage space.

The Society became registered as a Co-operative in
1977 and is affiliated with the Australian Association
of Live Steamers, a body concerned with standards.
All steam locomotives using the track must have
boilers which comply with the relevant Code of the
Australian Miniature Boiler Safety Committee and
two Society members, Jim Martin and Arthur Gee,
have been appointed Boiler Inspectors.

A Board of Management member lan Hoerlein
edits and distributes the quarterley Galston Valley
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News to 80 members and each month there is a gene-
ral meeting two work days and one running day.

Last year’s highlight was a ‘‘Steam Bonanza”
which was held in perfect weather on the 12/13
August. Six trains were in continuous operation from
10 a.m. to 5 p.m. each day, barely coping with the
large crowds which arrived due to press and radio
publicity. 2000 adults paid for admission and over
2000 rides were given to youngsters from 6 to 60. In
addition to train rides, there was a static display of
models under construction, together with a group of
stationary engines running on compressed air under
the watchful eyes of Don Payne and Jim Martin, with
the latter’s “‘electrically fired”’ boiler, engine and
pump running throughout. The ladies did a magnifi-
cient job dispensing refreshments and a good time was
had by all.
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Left. Bob Farquhar’s
5 in. gauge 2-4-2 sugar
cane loco Pauline ap-
proaching the girder
bridge over a storm
channel.

Below left. The foot-
bridge at Cutcher’s
Crossing.

Above. A close-up view showing the typical method of dual
gauge point construction.

Above Right. Galston Valley Station with the signal box at
right and ticket box at left under construction.

Right. The steaming bays.
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THE SOUTHERN
FEDERATION
RALLY
BEDFORD 1979

Reported by D. E. Lawrence

Above. The very fine ¥ in. scale tram by Leo Taylor of the
host club. Below. Phil Hain’s sturdy Brighton tank. Right.
Federation Chairman Ray Milliken’s wife Margaret is an
accomplished live Steamer.

THIS TWO DAY WEEK-END RALLY attracted a very good
turnout. I went along on the Saturday, when the sun
shone and found our hosts, the Bedford M.E.S. had
organised everything very well. As is now usual, the
catering was in the capable hands of the helpful ladies
of the club who looked after us very well. Running on
the track went on until late evening and a large com-
pound was used for two 4 in. scale traction engines
towing trailers for the kids to have rides; smaller
engines also displayed their prowess. The Saturday
ended with a barbecue and I am told (I had to leave
before this) that everybody enjoyed that hugely. Un-
fortunately, Sunday was afflicted by a lot of rain, but
still the visitors wrung (!) the most out of the day. The
photos show some of the Saturday activities.

BARCELONA
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Above. Mike Hutt giving rides to the youngsters. Below.
David Combes’s ex-N.E.R. 5 in. gauge electric loco nearing
completion. Right. A freelance 3% in. gauge 0-6-0T by

David Edgeley. Bottom Right. Les Nelson’s fully-equipped
tender!
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Club Chat

What an interesting idea — a Model Engineering Seminar.
This was organised by the Chingford Model Engineering
Society on Saturday 5 May 1979. At a very modest
“‘registration fee’’ we enjoyed coffee on arrival. Then Peter
Dupen spoke on his garden railway, Phil Hains on steel
boilers, a fine buffet lunch, Bill Carter on his Dukedog
project and Laurie on tips to make locos go better. Some
thirty ““Advanced” students attended from a varied cross
section of other local model engineering societies.
TILEPITS RAILWAY — Peter Dupen

Peter explained that he moved to his present house about 7
years ago and decided to build a 7% in. gauge ground level
track in the sloping garden. Previous experience with steel
and rust made him choose alloy rail and the plan is for 1100
ft. of track connecting two loops by a single main line. The
house loop connects with the station, stock sidings and
engine shed. The single line then rises 1:42, 1:33, 1:30, 1:60
to reach a 90 ft. long viaduct at the summit. Then the line
drops 1:50 to the final curve which bottoms with 1:75 to a
short 5 ft. level section, then up again. When complete, the
circuit will be a good test of engine and driver.

Motive power is by Peter’s dock shunter Midge with
passenger cars on long wheel based wagons, all of which can
follow the 32 ft. radius curves. With the considerable inclines
and seasonal temperature changes the track started to move
down the slope to the station. A satisfactory solution was
found by installing tie bars between sleepers and a 1 in. dia.
steel bar set in the track bed. Two such anchor points have
stopped any movement.

The drawings and description were most intersting and the
5 feet high brick viaduct will be a thing of beauty and a fitting
artifact to Tilepits Railway.

STEEL BOILERS — Phil Hains

Phil spoke on the subject of steel boilers, having built a
4% in. scale traction engine, several 7% in. gauge
Highlander boilers, a 5 in. gauge Simplex boiler, a
Mountaineer boiler and is now well on with another 3 in. scale
traction engine boiler. He certainly speaks with experience,
and said that he has given up copper boilers as too expensive
and difficult. The larger jobs did not prove much more
difficult as long as the work is taken stage by stage.
Trimming the plates takes time and a band saw is essential;
thicknesses vary 3/16 in. general boiler plate, Y4 in. for
firebox, 5/16 in. tube plate and 3/32 in. wall thick fire tubes.
All joints are electric welded and Phil mentioned that
welding is an acquired art. He gave a fascinating
demonstration with a sound recording of the ‘Splashing’
sound of the correctly adjusted arc. Fire tubes are expanded
into tube plates by a special taper roller set which gives a
carefully controlled even pressure. Manholes and mud holes
are most important with steel boilers and sealing is by rubber
and graphited jointing. For water treatment the proprietary
liquid ‘Descalant’ has been found very effective.

For the traction engines Phil used a kit of parts and
explained that the drawings supplied required careful inter-
pretation, nevertheless when built the boilers steamed well.
However, this type of construction is not for the novice.
THE DUKEDOG PROJECT — Bili Carter

After the Atlantic what next? Bill Carter said that he
wished to model an existing prototype so it had to be one of
the preserved locos. It had to be available for detailed check-
ing and not a general example of the class, but an authentic
model of a prototype. Such asubject, a G.W.R. Dukedog, is
preserved on the Bluebell line. Makers’ drawings are
available but they often obscure modifications which may or
may not apply to a particular engine. They give a useful
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uide and often show anomalies. Bill discovered such a

ifference on his example, there were two distinct designs for
the valve gear links. The model will faithfully include this
difference.

On the subject of bearings Bill emphasised the need for
care in the choice of correct material, the Dukedog will have
cast iron wheels with mild steel tyres shrunk on. Cast iron
greatly reduces the adhesion of wheel on rails. The
cylinders will have cast iron liners but otherwise be built up.
The difficulty with fabrication will be overcome by first

facing the cast iron with sif-bronze and then using silver

solder.

The reverser was shown with its four start 3/16 in. dia.
thread, which was screw cut with the tap cut at the same time.
Production of connecting rods will take a month each, being
cut from 1 in. square bar weighing about 13 ozs. The final
rod when finished will weigh only 3 ozs. Balanced slide
valves are used so proportioned that the thrust on the valve
seat is only 20 per cent of an equivalent non balanced valve.

Altogether the description of the work, the methods used,
the close attention to detail and finish of the model shown on
the table took the audience’s breath away. Like the Atlantic
the model will be a wonderful record of a highly successful
engine design.

TIPS ON MODEL LOCOMOTIVE RUNNING —
Laurie Lawrence

Laurie showed his 3 in. gauge 2-8-0 UNRRA Liberation
Class mode! which demonstrated several practical tips to
help running. The smokebox was shown to slide off leaving
plenty of space for cleaning. The blower has 4 jets inclined
4-5 deg. inward and these were found to be most effective in
this position. Top water feeds were recommended and were
served by two injectors each served by pipes with shapely
bends, essential for reliable operation. It is difficult to put in
the pin in the coupling bar between engine and tender. This,
Laurie has overcome by rounding the bar and making the
socket V-sided so the bar and holes are lined up automati-
cally. Safety valves are important itemns and Laurie uses
stainless for the main body with carefully turned seats. There
must be plenty of space above the valve to allow the surplus
steam to get away. The design and size of safety valves is not
straightforward.

Laurie showed by using references i.e. Fowlers
Mechanical Handbook, Reed Manual of British Standards,
Greenly’s ABAC tables and a ten figure electronic calculator
that he was still not clear on the final answer. I am sure we
will hear more about this subject but suffice it to say that
published practical designs have proved reliable with the
majority of model engineers.

Question time gave a full exchange of useful experiences.

Altogether it was a most enjoyable day ably presided over
by the Chairman of Chingford Society, Ron Manning, who
was assisted by Mark Phillips. Tom Mallett

Phil Hains driving his 5 in. gauge Mountaineer on the
Maidstone track.

(Photo: Jim Ewins)
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«+...ftor your BOOKSHELF

“‘Lord Carlisle’s Railways”’

by Brian Webb and David A. Gordon

Published by the Railway Correspondence and Travel
Society and available from The Hon. Assistant
Publications Officer, Dept. R, Rannoch, 72 Upper
Way, Upper Longdon, Rugeley, Staffs.

Price £2.95 including Postage.

The Earls of Carlisle owned large lands in Cumber-
land on which there was much mining activity, and by
the first years of the eighteenth century a waggonway
system had appeared to link the coalfields and lime-
stone quarries with Carlisle. This system developed
into a railway run by steam power—the Lord
Carlisle’s Railways that are the subject of this excel-
lent book. This work was originally started by the late
David Gordon; on his death, it was continued by
Brian Webb who also edited the book for publication.
There are many photographs and maps illustrating the
text, and the book will be found of interest to all those
students of industrial railways, local history and in-
dustrial archaeology.

S.A.
‘“The Locomotive History of the London, Chatham
and Dover Railway”’
by D. L. Bradley
Published by The Railway Correspondence and
Travel Society and available from the Hon. Assistant
Publications Officer, Rannoch, 72 Upper Way,
Upper Longdon, Rugeley, Staffs.
Price £4.50 including postage.
The second edition of a classic work which paved the
way for the RCTS series on the Southern Railway con-
stituents, this book has been revised and up-dated in
the light of recent research since its original publica-
tion in 1960. Mr. Bradley has presented a comprehen-
sive, yet clear, picture of the locomotive stock of this
rather neglected railway company, emphasising the
difficulties under which the locomotive superinten-
dents Martley and Kirtley had to work. Also incorpor-
ated are a short history of the line, and details of loco-
motive liveries, numbering and the activities of
Longhedge works. Well illustrated and produced, this
is a book that can be recommended.

S.A.

‘“The London, Brighton and South Coast Railway’’
Volume III Completion and Maturity.

Published by B. T. Batsford Ltd., 4 Fitzhardinge
Street, London WI1H 0AH.

Price £7.95

The concluding part of this most comprehensive
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account of the ‘Brighton Line’ deals with the years
following 1870. The completion of the line, the intro-
duction of the ‘elevated electric’ and improvements in
operating are all covered here, together with a compre-
hensive index covering all three volumes. Most atten-
tion is given to the routes taken by the railway for its
lines and the reasons for the improvements made in
the 1870-1922 period. This is a history of a railway
company, first and foremost, and the more usually-
covered aspects of locomotive design and perform-
ance are not to be found in any detail. This is not to be
regarded as an omission, but emphasises that the
author has stayed closer to his title than the writers of
many another ‘railway’ history.

S.A.

““AEC Builders of London’s Buses’’
by Alan Thomas and John Aldridge.
Published by lan Henry Publications, 38 Parkstone
Avenue, Hornchurch, Essex RM11 3LW,
Price £2.95 .
The Associated Equipment Company was one of the
major builders of commercial vehicles in Britain and,
at the same time, had an indellible link with London
Transport which lasted for the whole of the
company'’s existence. This slim monograph details the
trucks and buses produced by AEC, from the X-type
bus of 1912 to the Reliances and Marathons which will
see out production at the Southall works, now that its
closedown has been sanctioned by the Leyland
empire. This book is an excellent introduction to the
products of AEC and does not deal exclusively with its
London buses, as the title might be taken to imply.
Some of the AEC products rank with the world’s
greatest and would repay study by any of us, in
particular the bus designs such as the Regent and
Regal models and Routemaster, designed in
conjunction with London Transport: as an AEC
enthusiast, I hope this book will encourage a greater
appreciation of this dying breed.

S.A.

‘‘Great Western in Colour”’
by O. S. Nock, illustrated by Clifford and Wendy
Meadway
Published by Blandford Press, Link House, West
Street, Poole, Dorset BHIS5 1LL.
Price £6.95
A pictorial survey of the G.W.R., with most of the
illustrations in colour, the originals of these being
watercolours based on, usually, old photographs.
There are also a number of black-and-white photo-
graphs and some line drawings illustrating the
typically O.S. Nock text. Not quite the greatest book
ever produced on the Great Western, especially at the
price, Keith Wilson will no doubt be horrified to see
that ‘show’ is spelt in the present manner, and not in
the style applicable to the old G.W.R!

S.A.
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Post
Bag

The Editor welcomes letters
for these columns’ Pictures,
especially of models, are also
welcomed. Letters may be con-
densed or edited.

The Kenya and Uganda Garratts

SIR,—In his very interesting article on the locomotives of the
48th Model Engineer Exhibition, Mr. Dupen mentions the
Kenya and Uganda Railway Garratt.

He has one or two details wrong — 1 was with that
railway and its successor E.A.R. for over 14 years and
know all their Garratts extremely well.

The E.C.3. was, as Mr. Dupen says, first built in 1939.
Twelve locomotives were delivered and performed yeoman
service — they averaged 200,000 miles before going to
shops for general repairs. The Nairobi-Kampala caboose
run (a through run with two sets of crews living in a
specially constructed coach — called a ‘‘caboose’’ in East
Africa) was started by this class of locomotive. This run
was 550 miles each way and the locomotive was turned,
watered and the fire cleaned at Kampala in the space of one
and a half hours, thereafter coming straight back to
Nairobi. Mileage of 8000-9000 miles a month were common
— and this on a metre gauge railway with a maximum speed
of 35 m.p.h. (at that time).

Eighteen further locomotives of that same type were
delivered in 1949-50 since they had slight variations from
the originals they were to be called the E.C.7. This never
actually happened since a complete renumbering of all loco-
motives took place at the amalgamation with the Tanga-
nyika Railways and the E.C.3. became the 57 class and the
new class the 58 class. Both were 4-84 + 4-8-4 type. This
class weighed 186 tons in working order. The 59 class were
delivered in 1955-6 and were much larger machines. They
were 4-8-2 + 2-84 type and had a tractive effort of 83,350
Ibs. and a total weight of 252 tons. The boiler barrel is 7ft.
6in. diameter. Most of these engines are I think still
working. They were capable of hauling the same load and
at a greater speed (on the ruling gradient) than two of the 90
class diesel electrics. As a design the 59 class was quite
outstanding and a fitting climax to the productions of that
great firm. Beyer Peacock.

As regards the model, I am in agreement with Mr. Dupens
comments, but would add one further. The K.U.R. did not
paint their locomotives — they were ‘‘blackleaded’’ and
had brass numerals much larger than those indicated by the
model. However, having said that may I congratulate Mr.
Wardle on tackling such an immense task. I hope the model
will exhibit the characteristics of the original!

Caterham, Surrey. R.M. Davies

ILM.L.E.C.

SIR,—I noted the Rev. Gibson’s letter in issue no. 3592, 1-14
September 1978, with interest. I believe that it should not be
too difficult to automate the measurement functions of the
observer during the I.M.L.E.C. trials without too much
difficulty. The crux of the matter is to convert the output of
the force measuring device to numbers (using an analog-to-
digital converter) and accumulate (add) the sample values
over the duration of the run. The sampling clock could also
accurately measure the time of the run. One sample every
second should be more than adequate. Time spent stopped
or backing up would not count as an almost automtic fall-
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out of the technique.

I can see one potential difficulty, namely non-linearities
in the output of the force transducer. These could be com-
pensated for either by a suitable analog compensator using
an operational amplifier or by a micro-computer suitably
programmed. The microcomputer could, also, do timing
and other dssociated tasks through program.

Unfortunately, 1 am not aware of the costs of the re-
quired integrated circuit components in the United
Kingdom but they are quite cheap in North America. The
task is certainly not beyond a reasonably skilled electronics
or computer hobbyist and the required techniques have
been well documented for years and are in constant use in
all types of test work.
Ontario, Canada John C. Bauer
The Late Charles Nobel
Sir,—I write on behalf of my Aunt who is 90, blind and a sister
of Charles Herbert Nobel of Wigan, who died early 1967.

He did, I understand, at times contribute articles pub-
lished in Model/ Engineer. During his life time he made
at least three live steam models of British locomotives. My
Aunt, for a long time has desired to know the present
‘homes’ of these, and visiting her on her 90th birthday, she
told me of this wish. I should mention, that at the time of
her brother’s death she was much distressed, as only a week
or so before, she lost her husband, and also soon afterward
she also lost her sister. These shocks, at such short intervals,
affected her eyesight. I believe, that the locomotives had
been exhibited during the life time of Charles Nobel, but all
traces of them have not come to light since his death.

It may be that some of your readers might be able to give
some information as to their present location and if so,
perhaps they could communicate with my Aunt, to whom
any news would be a comfort. Her name is Mrs. Nan
Jackson, and present address is Towns Knap, Mappowder,
Sturminster Newton, Dorset DT10 2EH.
Canterbury, Kent. R. Jackson

Remote Control of Steam Locomotives

SIR,—I note with interest the letter in the recent Model Engineer
referring to remote control of steam locomotives; 1 also
note your comment about Gauge 1 activity in this field.

Since it is evident from Basil Harley that Model Engineer
readers are not aware of this activity perhaps a few notes on
the subject may be of interest?

There are at least seven Gauge 1 locomotives that are
presently radio controlled, 4 of these are live steam, 2 are
electric (but steam outline) and 7th is Bob Symes-Shutz-
mann’s well known diesel electric Brush 4. The degree of
control varies on the live steam models from simple throttle
control to control of blower, drain cocks, valve gear and
whistle. The two ot these of which I have the most know-
ledge are my own ““Biggin Hill’’ and Alf Conrad’s splendid
Hudson 4-6-4. Both these engines are designed around and
totally dependent on radio control and both have justified
the additional cost and effort in construction by their
ability to “‘please the crowds’’ at exhibitions. It should be
noted however, that these engines are gas fired, and that to
date we are not aware of anyone achieving automatic
stoking with coal firing. So far only two channels of pro-
portional radio control have been employed, these being de-
ployed in the following manner:

Servo 1 Regulator, blower and whistle, by means of a
rotating disc with groups of holes to give the
desired steam distribution.

Servo 2 Valve gear/drain cock control. The valve gear
being activated by a separate electric motor.

To date, once the initial ‘‘gremlins’’ were sorted out,
reliability has proved surprisingly high. In fact the only
problems experienced during ‘‘public’’ running have been
conventional mechanical faults (such as fibre washers disin-
tegrating as they are wont).
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I was pleased to see that Mr. Harley understood that
radio control should be rather more than having a servo
on to a throttle and expecting total satisfaction. Locomo-
tives need to be designed and built around the concept, not
just adapted. (Th# last statement needs rather more expla-
nation than space and time permits.)

On the question of ‘Telemetry’, the current position is
that we have not progressed beyond the visual observation
stage, although I am in the process of constructing a loco-
motive with this as an objective. We currently employ the
‘““Amsbury”’ electric water gauge (six Gauge 1 locos) so an
easy adaption should be possible here, valve gear position
sensing is relatively straightforward and pressure sensing
electronically does not appear to present too many problems.
1 have sketched out a logic design which should be capable
of transmitting the data to a hand held receiver and feel
fairly confident of its practicability. Alas it may require
greater skills than mine to actually implement it . . . you
never know until you’ve tried . . .

In summary then about 50% of what your correspondent
calls for has already been achieved, the other 50% is under
way. For those interested, two articles have appeared in
“Model Railways’® on the subject (October 1976 and
October 1978) as well as sundry notes and ‘Forum’’ write-
up in the Gauge One Association Newsletter. If you find
these notes fire your imagination (gas or coal) then write to
Stan Roberts, (Sec. G.I.M.R.A) 112 Clarendon Road,.
Broadstone, Dorset. For a pittance you can join the asso-
ciation and receive lots of goodies through the post in the
way of Newsletters, book-numbers, constructional articles
etc. covering every aspect of Gauge 1.

In conclusion I should add that radio control is presently
a minority interest (some say ‘‘lunatic fringe”’ interest) but
attendance and interest at the two Gauge 1 forums seems to
indicate a growing preoccupation with this form of control.
Roquefort les Pins Dick Moger

Model Engineer

PLANS SERVICE IS

OVERSEAS READERS —
USE OUR APPOINTED
AGENTS FOR SPEEDY
CONVENIENT SERVICE

AUSTRALIA
R. & A. Mears,
P.O. Box 85,

Padstow 2211, N.S.W.

Central Hobbies
Mfg. Co.,

16 Latrobe Street,
Metbourne 3000.
Worldwide
Engineering &
Hobby Imports,

3 Carramar Crescent,
Miranda, N.S.W. 2228,

Stanbridge "Hobby
Shop”,
19 Guildford Road,

Mt. Lawley, Perth 6050.

Mayborough Model
Centres,

Cnr. Ferry & Ann
Streets,
Maryborough 4650,
Queensland.
CANADA
Burnaby Hobbies,
5209 Rumble Street,
Burnaby, B.C.

V5J 2B7.

FRANCE

Briot & Cie,

15 Rue Trousseau,
Paris (Xte}.

Steam,
21 Rue de Bourgogne,
75007 Paris.

GERMANY
Kaiser Biichhandlung,
8 Munchen,

Im Rathaus,
Marienplatz 8.
HOLLAND

H. H. Kleiuamp,

P.0O. Box 63, Sittard.
NEW ZEALAND
Modelair Limited,

322 Broadway,
Newmarket,

Auckland.

“Forty Two™
Handcrafts & Hobbies,
42 Marine Parade,
Paraparaumu Beach.
SPAIN

Interlibro,

Provenza 277, 1-11,
Chaflan via Layetana,
Barcelona 9.
SWEDEN

Molander Hobby,
Sodra Kungsgatan 15,
$-802 22 Gavle.
SWITZERLAND

K6 Modellbau Zurich,
Schaffhauserstrasse
411, CH-8050 Zurich.
U.S.A.

Catdwelt Industries,
603 E. Davis St.,
Luling, Texas 78648.
Hobby Hideaway,
RR2, Box 19,

Detavan, lilinois 61734.

New Edition

Plans Handbook
No.3

Model Engineering
includes all latest
designs described
and illustrated.
Locomotives,
traction engines,
workshop
equipment, steam
engines, petrol
and diesel
engines.

58 LONDON ROAD
KINGSTON, SURREY
TEL: (01) 546 9723

TRACGY TOOLS

1Set M/M Taps (1 Tap each diameter) 2—2% —3—4—4% —5% —6—7—8—10—14mm
{List Price £9.00) OUR PRICE £4.00

1 Set WHIT Taps: (2 Taps each diameter) 5/64"—3/32"—1/8"—5/32" —1/4" —
11/32"—56/16" —3/8"—~7/16" —9/16" —*5/8" —11/16" —*3/4" (*1 Tap Only)
(List price £21.00) OUR PRICE £8.00

NEW BRITISH AND
USA MADE TOOLS

FOR THE PRECISION MODELMAKER

HIGH SPEED GROUND THREAD METRIC TAPS, IN ALL AVAILABLE
PITCHES {mostly “"WARRIOR" brand)

1 Set Round Dies: BSW: 1/8"—-7/32"-1/4"—-5/16"—7/16""—9/16"". BSF:
1/4”—5/16"-7/16"" —56/8""—9/32". M/M: 3-3%—-4-5-5%—6-7—-9-10.
BA:2—-6-10 {List price £35.00) OUR PRICE £10.00

1 EA, BA Taps & Dies 0—1—-2—3—4-5-6—7—-8-—-9-10 BA Taps. 2—6—BA Dies
{List price £8.00} OUR PRICE £4.00

Lancashire Taper Broaches 1/16” (ONLY £2.00 per 10) not now made.

1 Each.L.H. Dies: 1/4"—-5/16""—3/8"—7/16""—1/2"" BSF. L.H. Taps: 3/16" —7/32"
—1/4"—9/32"—-5/16"—3/8"—7/16"—1/2"—9/16" —5/8" BSF {List price £25.00)
OUR PRICE £8.00

1 EA. 0—2—-4—6 BA [.H. Taps.
1/4” BSF Tap & Die L. H.

1t each 0—2—4 BA. L.H. Dies {Some H.8.8.}
{List price} £18.00) OUR PRICE £4.00

1 x .25 x .5 3x .6 5 x
1.2 x .25 23 x 4 35 x 6 5x .9
1.4 x .3 25 x .45 4 x 5 5 x 1
1.7 x .3 25 % .5 4 x 6 55 x .9
1.7 x .35 2.6 x .45 4 x .7 6 x 1
2 x .2 3 x .35 4 x .75 8 x 1
2 x .25 3 = 4 45 x .75 8 x 1.25
2x .4 3x .5 5 x .75

Most of these Taps are only available at
“’special”’ prices from the makers.

LIST PRICE£81.00 OURPRICE£12.00LOT

1 Set BSF Taps (1 Tap each size) HSS &
1/8'"—3/16"" —7/32'"~8/32"" —5/16"'" —
11/32""—-3/8" —13/32" —7/16" —15/32""—1/2"" —9/16" ~5/8" —11/16" —3/4"

{List price £21.00) OUR PRICE £6.00 LOT

Carbon

Watchmakers’ or Jewellers’ Drills. H.§.S. — All sizes from .005" to 0.39" {in .0005""
steps)

{List price £7.00 per 10) QUR PRICE £1.50 per 10 of ANY ONE SIZE

24 Model Makers Burrs: Packets of 6, in 4 different shapes £2.00 LOT

'REAMERS, High Speed Taper Shank:-

1/87-9/64" -5/32"" - 11/64" - 3/16” - 13/64" - 7/32" - 15/64" - 1/4” - 9/32"
5/16" - 11/32"" - 27/64" - 7/16" - 16/32" - 1/2"". {All Sheffield made).

LIST PRICE£68.00 OUR PRICE £14.00

Any specific new items of the following can be supplied at list — 50% (p & p Free):
Reamers, Milling Cutters, Taps & Dies, Toolbits, Coventry Dies, Screw Ring & Plug
Gauges, Endmills, Namco & Landis Dies, Slitting Saws, etc.
{Send your enquiries for price!)
Cash with Order (p & p free) add £2.50 Overseas
Walk around our Bargain Tool Shop of Discontinued Items, at up to 75% off List Prices.
9a.mto4.30p.m. (Public Car Park at Rear)

5-SLITTING SAWS (High Speed Steel)
From .014" to .040", in 3" diameter x 1"’ bore
(Newly Resharpened).
OUR PRICE £4.00 LOT
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NEW EDITION... g

Model & Allied
Publications Ltd

%
4,
6’(4~

PLANS
= HANDBOOKS

NEW UP-TO-DATE EDITIONS
INCLUDE LATEST DESIGNS —
DESCRIBED AND ILLUSTRATED

No. 2 Model Boats and Cars. Power boats, racing yachts, scale
model boats of all types, submarines, waterline scale drawings,
Hovercraft, plus working model cars and prototype car plans.

No. 3 Model Engineering. Locomotives in many popular gauges
and other live steam models including traction engines and

stationary engines. Also internal combustion engines and workshop
equipment.

Sales Dept, PO Box 35
Hemel Hempstead
Herts HP1 1EE

GEM CRAFT ¢
SUMMER EXPO &

B b e

THIE ‘ T
CROWN HOTEL, HARROGATE, N. YORKS
Saturday Sunday Monday

25th August 26th August 27th August

(Late Summer Bank Holiday) Open 10 a.m.-6 p.m. each day

Plenty to see, try and buy

Gems ® Minerals ® Gold * Jewellery ® Silver sheet and wire

Tools and Equipment ® Hand painted semi-precious stones

Fossils ® Enamelled coins ® Decorated eggs ® Hand painted

textiles ® Lapidary ® Books and Magazines ¢ Fluorescent
Mineral Display ® Much, much more.

Admission:  Details and Advance booking from:

Adult 75p GEM CRAFT,

Child 35p 13/35 Bridge Street,

& O.AP. Hemel Hempstead, Herts HP1 1EE.
Tel: 0442 41221.

SCOTLAND's No. 1 MACHINERY SPECIALISTS
Colin M. Grant Limited

33 Balmore Road, Glasgow G22 6RJ. Tel: 041-336 8741.

Shopmate 3/8" Drill Press suplied
with Tilting Table, still at the amax-
ing price of £64.95.

Unimat 3 Lathe, our
price £137.50 plus ‘The
Book on the Unimat’ by

D. J. Laidlaw Dickson or 4%
£7.50 depositand 12 ™=
monthly payments of

£12.73 (total £152.76).

Colwells 90 Lathe £207.50 or £7.50
deposit and 12 monthly payments of
£19.50 (total £234.96).

i

All prices include carriage and VAT (8% ).

Accessories also stocked for all three machines, if you have any of these
machines we would be pleased to send a price list of accessories.

Free catalogue * Callers welcome

e e e - - - ———— . . S — —— > —— - S 2 ¢ = S e

Please send me details of the following:

[77 Unimat 3 Z Cowells 90 [0 Shopmate Drill Press

lhavea = Unimat3 { Cowells30 T Shopmate Drill Press, please send me

price list of accessories. [ Model Eng. Books (] Horological Books.
PLEASE PRINT
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REMOTE CONTROLLED
LIVE STEAM

Live Steam Model of Z-6-Z.T ‘Mountaineer’

The remote control enables shunting and traffic movements to be achieved
with live steam providing the sight and sound of a real locomotive on your ‘O’
gauge or L.G.B. layout indoor or outdoor. The remote contro! is provided via
track current and a servo motor operating the steam valve.

Specification: Length 14", width 4-3/8”, height 6. Boiler: Copper sitver
soldered with enclosed fire box. 30 p.s.i. Firing: Butane gas burner. Pressure
gauge, water gauge, driven feed water pump, displacement tubricator. Engine:
Twin outside cylinders, bore %"'. Stroke %", piston valve, full working motion.
Running time: About 30 minutes on a fill of butane gas. Gauge: ‘O’ gauge to
run on most commercial track. The loco can be supplied to run on L.G.B. track.

Price £350.
For further details please contact

Mr D. R. Taylor, Steamcraft, 33 Trafalgar
Road, Southport, Lancs.

R. & A. MEARS
MODEL MAKERS AND SUPPLIERS

We have pleasure in announcing that we are STOCKISTS AND
AGENTS for
M.A.P. PLANS as in Plans Handbook No. 2 and 3.

ARGUS BOOKS relating to Locomotives, Boats and Work-
shop equipment.

ARRAND
products.

ENGINEERING Comprehensive range of their

STUART TURNER LTD. Stationary Engines and fittings.

A. J. REEVES BIRMINGHAM LTD. Comprehensive range of
their products.

STEAM AGE Comprehensive range of their fittings.

LOCO STEAM Comprehensive range of their products.
Authorised supplier of the Quorn Tool and Cutter Grinder by
Professor Chaddock.

M.E.S. Services Goods obtained on indent.
Send for catalogue and price list to:

P.0O. Box 85 PADSTOW 2211

N.S.W. AUSTRALIA :

Create your own

MODEL
ENGINEER
LIBRARY

&£

Bind yoor magazines in the EASIBINDER

Attractively bound in blue Balacron with the title
biocked in gold on the spine, the Easibiner is
designed to hold 26 copies of MODEL ENGINEER.
The Easibinder opens flat for easy reference and
copies can be removed and replaced with ease.

Price: U.K. — £3.20 inclusive. Overseas — £3.60
or $7.25 (Please allow 3-4 weeks for fulfiiment of
order). When ordering please state year/s required.
EASIBIND LTD. 4 UXBRIDGE STREET, LONDON W8 7SZ. Tel: 01.727 9686.

EASIBIND LTD,, 4 UXBRIDGE STREET, LONDON W8 782

1 enclose P.O./cheque value £._ . . . for ... ... binders at... ...
each for MODEL ENGINEER (Block letters please)
Foryear/s .............. .. ... ...l AR .

Add
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SIMPLICITY 1l
7% Passenger hauling. Narrow gauge,
Battery powered Diesel loco from

MAXITRAK £545

5" SIMPLICITY £275. KIT Form £215

SAE to MAXITRAK, “Rothiemay’’, Offham
Road, West Malling, Kent 0622 812558
(Prices exc VAT)
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§
‘ LE (16mm) 5/8" Capacity

anch Drilling
Machines

with the 7* Features
Single/ Phase ¥ h.p. Motor

*Crank Handle operated rack and
pinion for raising and lowering the
table.

*Dial in'’ depth stop.

*"No volt”’ release, overload protection
and push button control

*Simple lever belt release for speed
change.

*Swivelling and tilting table.
*Externally fan cooled motor.

*5/8" capacity 3-jaw Chuck and key
as standard.

5/8” capacity Bench Drilling Machine
While Stocks Last

Only £195+var

L. S. MACHINE COMPLETE WITH

TOOLS SUPPLIES CHUCK GUARD
Tools Discount Centre
119 Nedham Street, Leicester. Five Speeds from 380 to 2800 R.P.M.
Tel: 0533-22870. Y2 h.p. Single Phase Motor.

Open Mon-Sat 9am to 6pm.

Delivery 50 miles radius F.O.C.

Storage Gabinets

Made of metal with
transparent plastic
drawers. Ideal for small
parts, spares, nuts,
bolts, etc. Many other
uses also in the Home,
Workshop, Laboratory,
etc.

Choose from  the
following range to suit
your own needs.

Type 1633
Type Height No. of drawers Price
(inches) Total Small Med. Large’
1118 11 18 15 2 1 £9.85
1838 18 38 35 2 1 1498
1633 16 33 30 2 1 £12.75
2236 22 36 30 4 2 £16.85
2260 22 60 60 - - £16.95

All cabinets are finished Blue, 12”7 wide X 531" deep.
Prices include VAT and Post. Satisfaction or money refunded.
Cheque/P.O. to:

MILLHILL SUPPLIES, 35 Preston Crowmarsh, Benson,
Oxon, OX9 6SL.

“FIBRE OPTICS”
BRING YOUR MODEL TO LIFE

Purchase with confidence from the leading manufac-
turer in fibre optic lighting.

llluminate hundreds of individual points from a single
light source.

Special introductory offer. Acomplete bundle of optical
light guides supplied with one end fitted with brass
ferrule and polished.

Each bundie contains approximately 100 feet of optical
fibre. May be used for fibre optic lamps, signal systems
etc. Supplied at special offer price of £1.80 per bundle,
please add 20p for carriage and packing.

Send stamped addressed envelope for price list of
other interesting products e.g. small geared motors,
lamps, lamp holders, transformers etc.

MAKEMASS LTD., CRAYFORD, KENT

e e e s ——— — —_ ——— e ———_ — e .

To: MAKEMASS LTD., CRAYFORD, KENT

1
|
Please supply.................... bundles of fibre optics at |
£1.80 per bundie plus 20p carriage and packing. ]

!

TICH’

3%"g by L.B.S.C.
5"g by Charles Kennion
1%"g by Charles Kennion

Send S.A.E. for list of Drawings, Castings and Fittings

Tools and materials catalogue 40p

Designs and drawings of locomotives
stock list 40p

CHARLES KENNION

2 Railway Place, Hertford, Herts.
SG13 7BT. Telephone 52573

Open Monday to Saturday inclusive
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TWIN %

VERTICAL MILLING .
MACHINE

(BENCH MODEL)

TABLE SIZE 207 x 67
CROSS TRAVEL 53"
LONGITUDINAL TRAVEL 107
SPINDLE NOSE TO TABLE 93~

FOR FURTHER INFORMATION
CONTACT THE MANUFACTURER

TWIN ENGINEERING CO.

CAXTON WAY
WATFORD, Hertfordshire, England
Telephone: Watford 20683

Overseas agents in most countries

LOCOSTEAM

CATALOGUE NO.11 50p
With colour photos G 1" locos, 32" G “Hackfly'’, 5" G "'Met-
ro’’ chassis/smokebox assembly. Also, useful data — BA drill,
tap & A/F sizes pin-up chart; swg sizes; "O" ring data (Viton);
copper, bronze, brass in tube, sheet, sections; castings; iron,
brass, copper rivets; silver-steel; stainless steel rod and tube;
asbestos lagging; %" 0-120, 0-150 psi pressure gauges.
DRILLS number, letter, fraction and metric — singly or cased.
Centre drills, reamers, end mills and slot drills; pin chucks.
GAUGE "1 GWR 1366 0-6-0 PT brief data, colour photo, 40p;
21 drawings, priced parts list, £4.70. Materials and castings
LNER V2 2-6-2 "Green Arrow’’ or "The Snapper’'; LMS Fowler
4F0-6-0 (The Project); LBSC H2 4-4-2 Atlantic “Southern Belle ",
Shell-moulded wheel castings in 19 sizes; 9 D&C sizes so far.
TAPS & DIES HSS or Carbon; BA; 40, 32, 26TPI up to V2"
AXLE DRIVEN PUMPS 1/8",5/32", 0r3/16"dia. ram. Each £4.95.
SILVER SOLDER Easy-flo (620—630°C); E'flo 2 (608—617°C);
Sitver-fio 16 (B6) 790—830; S'flo 24 (C4) 740—780—1%2 mm dia.
VITON 'O’ rings in 26 stock sizes, from 1/16” i.d. to 17" o.d.
Correctfitfor "O' rings is important; see data in our catalogue.
VACUUM GAUGES 3" dia., 0-15" Hg. Each £9.37.
BUTANE FIRING control blocks with jet and burner; butane
fuelling valves — ideal for smaller locos, "0 G. to 312" G.

5" GAUGE MANSELL wheel castings, 3%" dia. — 4 for £6.50.
PRICES INCLUDE U.K. PACKING AND POSTAGE
Please add 15% to all prices for VAT for U.K. only
Minimum order value — £2
P & P surcharge on materials orders under £5; up to 50p max.

LOCOSTEAM MODEL ENGINEERS
37 VICTORY RD., WEST MERSEA
COLCHESTER, ESSEX CO5 8LX

Telephone: West Mersea (0206-38) 2392

QUORN TOOL AND GUTTER
GRINDER

Castings: 11 lron, 1 Steel
2 Alloy, 1 Gunmetal

(From Prof. Chaddock’'s own

petterns)

P.G.M.S. Bars for Bed and

Column

Bearings and Drawings

A 1snge of Suitable Wheels

Diamond Dresser

All are avsilable from:
MODEL ENGINEERING ¢ Kennet Vale, Brockwell
SERVICES Chesterfield, Derbys. §40 4EW

Phone: Chesterfleld 79153 or Eckington 3218
S.A.E. (9" x 47) for lesflets ~—  Callers welcome by appointment

Designed by
. Prof. Chaddock

EK:‘C\C } 4 ;fn"‘:f':f’ . :1/{\#:‘—
o M 4"“‘} : N o |

Announce their new Steam Cylinder Unit {1 bore x 1% stroke). The
castings are by STUARTS, to their usual high quality. The C/3 Cylinder Set
comprises:

Castings: Cylinder Block, Front Cylinder Cover, Back Cylinder Cover, Steam
Chest, Steam Chest Cover, Steam Valve, Piston £8.65
Materials: Piston Rod, Valve Rod, Steam Chest Gland, and Guide, Steam
Chest Gland Nut, Cylinder Gland Nut, Valve Nut, Piston Rings {(finished),

Graphited Packing Yarn, Hexagonal screws to suit. £3.10
Drawings: 3 sheets — General Arrgt. Full details. Dimensions (in Impenal and
Metric) £1.00

I'ne above items may be ordered separately or collectively. Prices include VAT,
packing and postage in the UK. Overseas postage charged extra at cost.
Send 10p plus s.a.e., for our Catalogue which includes books, facsimile,
reproductions and new designs for engines, boilers, etc. Cash with Order.
Direct from:

H.E.P. LTD., 54 Berkshire Road, Henley-on-Thames, Oxon. RG9 1NP.

THEY worried about
the ““SillyCone’ CHIP
UNTIL . ..

THEY caused an
“I'SCREAM"” Dip.. ..
THEIR Engine to make
THEY then BEGAN
WithaC. A. N . ..
(...ITRAN ... .}

GOLDEN HILL FORT
FRESHWATER, l.o.W. PO40 8TF

FOR SALE

Extruded Aluminium Model Section
in 10ft lengths. Total quantity 300 pieces
(See profile drawing)

OFFERS TO: a

ABACUS MUNICIPAL

LIMITED

{Zmm

Axle Pumps to Whistles Of Course THEY fitted Sutton-in-Ashfield, Notts. NG17 5FT
S.A.E. for free list AR Tel: Stuart Harrower Ext 36
Trade Enquiries Welcomed FYNE FORT NGS... Mansfield (0623) 511111 e
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GEL 375 (3/8" capacity)

BENCH DRILLING
MACHINE

G/l base with “T" slots — 5" x 5" C/I. Table turns
thro* 360°, removed can be used as angle plate.

Overall height 25"
Overall depth 22"
Width 7% Price: £98.75 plus VAT and

Base to i
Chuck 11+ .camage
Column to GALBOURNE ENGINEERING LTD.
Drill 4% 43/45 High St.
Travel 3" Ware,
Herts., U.K.
0920-2008

Authentic
Railway
Colours

As supplied to the National Railway Museum and Preservation Societies.

Our 12-page catalogue includes an abundance of additional information on
dates, specifications, usages, etc.

We also now have a range of Traction Engine colours.

We have a range of fullsize Railway Crests.

Send 15p + S.A.E. for paint and crest catalogue, together with price list.

PRECISION PAINTS CO. LTD.
P.0. BOX 43, EXMOUTH STREET, CHELTENHAM,
GLOS. GL515HR. TEL: (0242) 29878

Our paints are available from all leading Model Shops.
Trade enguiries welcome.

UNIMAT 3 LATHE

BS2 3 speed band saw, compact 8 lathe.
FULL RANGE OF EMCO MACHINES AND
ACCESSORIES AVAILABLE EX-STOCK:

For Brochure and Prices apply:

EMCO TOOLS LTD.

{Showroom)

235London Road, North End, Portsmouth.

Telephone: (0705) 697823.

IF IT’S SERVICE YOU WANT . ..
We stock MYFORD, COWELL, and BOXFORD lathes
and accessories, STUART-TURNER — castings and
fittings, also castings for 5" and 32" locomotives.
PLUS:
A comprehensive stock of BRASS, COPPER, PHOS-
PHOR-BRONZE, MILD, STAINLESS and SILVER
STEEL.
Fast mail-order a pleasure! Access, Barclaycard and
hire-purchase welcome!
RYALL & WALTERS RADIO MODELS
34 LLANDAFF RD., CARDIFF Tel: (0222) 31367
WALES’ PREMIER MODEL SHOP

® 4% inch Bunell Traction Engine
¢ 3 inch Bunell Traction Engine
* 5 inch Welshpool Tank Loco

{Narrow guage)

¢ 5 inch Maid of Kent Loco

All the above in first class working condition.
For further details and prices phone 032-183
353 (Sussex), evenings.

WANTED

Will pay cash for early model hot air or vacuum
engines. Also buying miniature 4-stroke multi-
cylindered petrol engines.

Please send photo, price and phone number with first
letter. All photos returned promptly.

JOHN GRIFFIN

SOLAR ENGINES

2937 W. INDIAN SCHOOL ROAD
PHOENIX, ARIZONA 85017 U.S.A.

U. S. Residents may call toll free 1-800-528-6048

Module Rotary Tables

80mm (3% ") Dia. and
100mm {4’} Dia. rotary
tables suitable for
fastening to the cross
slides of small lathes.

Details: S.A.E.

E. PETRIE, Machine Tool Maker,
Hollins, Hebden Bridge, W. Yorks, HX7 7D2

ROB-ROY

Drawings £4.35, Frames £1.60, Buffer
Beams 60p, Stretchers 50p, Horns {GM)
£2.75, A/Boxes (GM) £2.75, Eli'straps
(GM) £1.30, Saddle (GM) £2.00, S/Box
Door and Ring (GM) £2.20, Cylinder Set
{GM} £11.00, Dome (Brass or GM) £2.00,
Chimney (GM) £2.00. Guide bar brackets
£1.10. Tank Pump and Tee (GM) £1.10,
Wheels £5.50, Boiler (Finished} £89.00.

ENTER PRISE

Frames and Buff ‘beams £5.50, Stretchers
(Cl) £4.60, Buff beam angles £4.25, Split
A/Boxes (GM) £8.50 (CI) £5.00, Wheels
{full set) £2,00, Main horns (GM) £8.50 (CI}
£5.00, Pony/Trail A/Boxes (GM) £3.25

{CI) £1.75, Pony/Trail’ horns {GM) £1.75.
Qutside cyl’ set {12 items) £16.00.

SIMPLEX

Drawings £5.30, Frames and Buff’ Beams
£2.60, Stretchers (MS) £2.00, Wheels
£11.00, Horns (GM) £5.50 (Cl} £3.75, Axle
pump and covers {(GM) £3.75, Cyl’ set
(GM) £35.00 (CI) £16.50, Chimney (GM)
£2.75, Dome (GM) £2.75, Axieboxes (GM)
£7.50 (Cl) £3.75, Ecc’ strap (GM) £1.10(Ch)
55p, Guide bar brackets (GM) £3.30 S/Box
door and ring {GM) £4.25, Boiler £230.00.

BOILERS BOILERS BOILERS 69 Loco’s6
traction engines. Alt fully finished and
tested with certificate. At low low prices.
SAE for list. Sorry! No shop facilities yet.

DAVE GOODWIN

43 HIGH STREET, RISHTON, BLACKBURN, LANCS BB14J2
Tel: 0254-885836 Day or Night. Post and Packing extra on all items

990
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HIGH SPEED COUNTER-BALANCED
FLY CUTTER

* Specially designed for small lathes and milling machines.

* Face milling made easy.

* Uses %" sq. tool bits which are sharpened like a lathe tool.
* Machines up to 3" wide face in one pass.

PRICE including P & P and VAT:
No. 2 M.T. shank £15.

36
No, 3M.T. shank £17.28
%' parallel shank £14.74
Extra tool bits £0.99

UK. enqumesg/ease send 9" x 4" s.a.e. for full tech-
nical leaflets. Overseas please send two International
Reply Coupons or $2.00 to cover airmail.

ARRAND ENGINEERING

The Forge, Knossington, Nr. Oakham

Leicestershire LE15 8LN,

Tel: Somerby 566 {STD Code) 066-477.

WORKSHOP AIDS

OPTICAL

Versator headband magpnifier, 2 2x at6” £14.95
LFM1 mains lamp/magnifier, 12 x £51.30
4001 stand magnifier, 2x, 3" dia. £4.68
4003 stand magpnifier, 2x 4"’ dia. £10.70
Easiview neck-cord suspended magnifier £6.00
OTHER

Headlite headband battery lamp (bats notinc) £3.70
GESIPA blind {*‘pop’’) rivetting kit £7.95
3mldroppers, pack of 10 £0.60

All prices include P. & P. 14 days approval C.W.0.

Mason & Gantlett Ltd

29SURREY STREET, NORWICH NR13NX Tel. (0603) 28101

SAE 7" STROKE
FOR POWER SHAPER
List AGENT
ROBINSON
INTERNATIONAL
PTY. LTD.

2 Fitzwilliam St.
Parramatta, N.S.W.

PERFECTO ENGINEERING CO. LTD.
CLAYMILL ROAD, BARKBY ROAD
LEICESTER TEL 0533 768384

DORE WESTBURY
VERTICAL MILLER

Table size 16" x 54"

6 speeds 1650 to 344

Supplied in kit form, all major machining
done.

Can be finished on ML7 lathe,

ALSO
DORE B° MACHINE VICE KIT
S ially desi d for this hi
Every item ired for the ion is
inctuded in the above kits
S.AE. (9" x4") forleaflets to:

MODEL ENGINEERING SERVICES
6 KENNET VALE, BROCKWELL

CALLERS WELCOME CHESTERFIELD, DERBYSHIRE S40 4EW
BY APPOINTMENT  Tal. Chesterfietd 79163 or Eckington 3218

PETROL ENGINES

Castings, gears, spark plugs, valve springs, piston
rings, mini-coils etc. for EDGAR T. WESTBURY'S
most popular engines.

2 stroke, 4 stroke, single, twin and 4 cylinder designs.

Also castings for workshop equipment, nuts, bolts, taps,
dies, end mills, slot drills, twist drills etc.

lHlustrated catalogue: Home—35p. Overseas airmail—70p

WOKING PRECISION MODELS LTD.

Harbour Lane, South Queensferry

Nr. Edinburgh, Scotland, EH30 SPT Tel: 031 331 1083

SPECIAL PURCHASE
DISCONTINUED MECCANO PRODUCTS

Gearsset............. £65.25 + 35p P&P (UK only)
Mechanismsset. .. .. .. £8.45 + f£1P&P(UKonly)
Steamengine......... £11.65 + £1P&P{UKonly)

JOHN W. BAGNALL LTD
18 SALTER STREET 44 PICCADILLY

STAFFORD HANLEY,
STOKE-ON-TRENT
Tel 3420 Tel 263574

Closed all day Wednesday Closed all day Thursday

Mait order to Statford only

MODELMAKER

11 POETS WALK, PENRITH, CUMBRIA
Tel. Penrith 5378

Large range of

STUART TURNER

Castings, Boilers and Fittings
Cowells Lathes and Accessories

ACCESS, BARCLAYCARD, HOBBYCARD
Mail Order Welcome

Stuart International

SIMEC s

The current issue of the SIMEC Magazine (No. 12} contains
articles and illustrations on stationary engines etc., as
well as Part 6 of Martin Evans’ series on “Henley”, a simple
locomotive for beginners.

Membership of this world-wide club is available for £4.50
which includes subscription to the magazine, entry in the
Directory (invaluable for beginners in contacting expert mem-
bers), and the opportunity to have your own articies published.
Send s.a.e. for enroiment card to:

SIMEC, 54 Berkshire Road, Henley-on-Thames, Oxon

RG9 1NP
Callers by appointment only

MODEL ENGINEER 17 AUGUST 1979

991




for canceilations.

ELASIIFIED

All Classified Advertisements must be pre-paid.

Private and trade rate 12p per word {minimum £2.00). Box numbers 50p extra.
Display Box rate £6.25 per column inch (maximum 2in).

Box replies to be sent care of Advertising Department, P.O. Box 35, Bridge Street, Hemel Hempstead,

Herts., England HP1 1EE. All advertisements will be inserted in the first available issue. There are no reimbursements

The Advertisement Manager reserves the
right to refuse or suspend advertisements
without giving any reason. Every care is
taken to avoid mistakes, but the publishers

4

* Three Jaw Lever Scroll Chuck. (BERNERD) new.

£23 or exchange for second hand Myford ML7 Vertical
slide or four jawed chuck. Tel: South Milford 683282. T

Standard Myford M1.7, January 1977, excellent condi-
tion, motorised. £325. Private sale. Tel: 01-508 6780

of these conditions by the advertiser.
Whilst every care is taken to exclude
advertisements from doubtful sources, no
responsibility can be accepted by the
publishers for the bona fides of advertisers.

cannot be held liable in any way for clerical (Loughton). T
and printing errors or issions. Receip E offers precision turning service within the
of ‘copy’ for publicati impli ce capacity of 4% Centre Lathe and 8 mm. *‘Pultra™

capstan. Drawings, sketches or a phone call to:

J.

Burrows, 3 Ocean View Cottages, Coastguard l.ane,
TU

Freshwater Bay, 1.O.W,

WORKSHOP EQUIPMENT

Boxford Union bench drilling machine model PDS. 8
speeds, 82-2900 4" capacity. Depth stop. Tilting table,
rack operated. Robust safe machine, beautiful condi-
tion, looks unused. Single phase, DOPB starter, safecty
guard switch, 2MT spindle, 4" chuck, guard. Price
£365 (38% off current price). Carroll. Tel: Gloucester
69421 or Frampton Mansell 398. T

Myford Super 7B, motor, stand, chucks, coolant pump,
accessories, 1973 model, excellent condition. Tel:
Larbert (Stirlingshire) 6551 evenings. T

Myford vertical slide (swivelling) (MA68/1). Very little
used £25. Edmunds, 77 Ardsheal Road, Worthing,
Sussex. Tel: 34277. T

Wanted. S/H Dore-Westbury vertical milling machine,
Part finished or complete machine. Any condition. Box
No. 3511 (Kent), c/o Model Engineer, 35 Bridge Street,
Hemel Hempstead, Herts HP1 1EE. T

MYFORD SUPER 7, ML7R, ML10, UNIMAT
SL and UNIMAT 3 tLathes and Accessories.
Engineers small tools, metals, precision hand
100ls.

Complete Workshops purchased.

G. M. H. BUNCE & CO. LTD.
206 West Street, Fareham, Hants

Tel. Fareham 234136 Closed Wednesday all day

New BOXFORD ME10 Lathes,
Single Phase, 3 Jaw and
4 Jaw chucks.

Phone for leaflet 01-890 7531

240v ELECTRIC MOTORS

1/2 h.p. 960 r.p.m. Cap-start. . . .. ....f31'08
1/8 h.p. 2850 r.p.m. Cap-start New. . ... ... .£9.20
1/3 h.p. 2850 r.p.m. Split Phase New £17.25
1/4 h.p. 1425 r.p.m. Split Phase New. . ... . £16.10
Prices include VAT. Carr. maintained £2.30

FAN & MOTOR CENTRE
65 Sidney Street, London E1 2HH
Tel. 01-247 3710 01-500 4472

WE BUY, SELL & EXCHANGE
model engineering tools and machinery.
EQUIPMENT WANTED
we collect and pay cash. Also part built
3%in, bin and 7%in gauge locos wanted.
M.E. SALE & EXCHANGE
25 Vale Road, Tunbridge Wells, Kent
Tel: 0892 39227

COOKS o Bedford

See the range of
MYFORD - BOXFORD
EMCO - UNIMAT

Lathes and Accessories
We have examples of most models
on display for delivery

EXSTOCK

107 MIDLAND ROAD,BEDFORD
Telephone 0234 - 59279

MATERIALS

Brass, Stainless Steel, Nyion, Aluminium,
Copper and Bronze plus other hard to obtain
materials. Bar and Sheet offcuts available as
usual at half normal retail price. Send 20p for
Catalogue No. 14.

J. A. CREW
Spinney Lane, Aspiey Guise, Milton Keynes

OXFORD ARC WELDERS

Give you full control of the welding
current essential for quality welding from
the thinnest materials upwards. No
gimmicks — just properly engineered oil
and air cooled arc welders from £60.
Free Leaflet from:

C. G. & W. YOUNG Ltd. (Oxford Welders)
Colne Road, Twickenham, Middx.
Tel: 01-894 5168 and 01-894 7767.

Single Point Diamond Dressers
Shank 7/16” x 3"

Husky diamond, ideal for all grinding wheels.
Immediate delivery. Mail orders a pleasure. Quality
guaranteed.

Carat size % for wheel size 6 x 1 £4.60
Carat size 1/3 for wheel size 8 x 1 £8.00
Carat size 2 for wheel size 12 x 1 £11.50

All prices include postage and VAT
HIRSH JACOBSON
MERCHANDISING CO LTD

81 Marylebone High Street, London W1M 3DE
Tel: 01-935 4709

13 2] TY
MATOSA” Sigcision
ROTATING CENTRES

TO OUR DELIGHTED CUSTOMERS, thank you for your
appraisals and testimonials. We are stll maintamng approx
paid price offer ONLY £12.00 plus £2.47 post and VAT Nos
1, 2 or 3 Morse Taper Shanks, all the same price
SATISFACTION OR CASH REFUNDED

MACHINE TOOL SALES, Sparks Lane, Cuckfieid. Sussex J

BA NUTS AND BOLTS
Prices per 200 assorted pieces.

10BA. .. ... .. £1.95 4BA. .. ... £1.20
8BA.. .. ..£1.08 2BA.. £1.60
6BA...... ... £1.10 0BA. ... £1.80

UK post free; Overseas please add 15%
Calt, phone or write for free lists
MINFFORDD'S (ME)

Sun Street, Ffestiniog, Gwynedd, N. Wales.
Telephone: (076-676) 2571.

For sale. Myford ML.7 lathe and accessories. £250.
R. Whittem, 79 Fowler Road, Radford, Coventry CVé
INB. T

Wanted. Clock lathe or equivalent, any condition. Pre-
cision drill. Clock tools. Write Box No. 3510 (Lancs),
c/0 Modél Engineer, 35 Bridge Street, Hemel Hemp-
stead, Herts HP1 1EE. T

£590. As new. Unused. Myford ML7 heavy duty lathe,
314" centres. Complete with motor, 6" four jaw chuck.
7' face plate, catchplate, various tools, drills and taps.
Box No. 3514 (Tyne & Wear), ¢/o Model Engineer,
13735 Bridge Street, Hemel Hempstead, Herts HP1
1EE. T

DIVISION PLATES
Extensive stock range
40/1, 60/1 and direct division.
Also specials made to order.
Prices from £8.

Send stamp for catalogue and price list.
CHRONOS DESIGNS LTD
The OIld Barn, Woods Lane,
Potterspury, near Towcester,
Northamptonshire.
Telephone: 0908 542395
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SAVEUPTO £50
DAMP = RUST
iKEEP YOUR TOOLS DRY
with a Dehumidifier from:

HMB PROPERTY
(PRESTON) COLTD

11 Station Lane, Barton, Preston
Tel: 0772-731664

£50 CHEAPER THAN
LAST YEAR

Price based on availability of 240V only model

which is cheaper than 240V/110V dual voltage
machine previously sold.

THE
VERSATILE
DIVIDING HEAD

designed by
MR. G. H. THOMAS
Castings, Gears, Worms, Materials
etc, and M.A.P. Drawings are now
available. Send large S.A.E. for
details to:

HEMINGWAY

30 Links View,
Rochdale, Lancs OL11 4DD

SCREWPITCH GAUGE
Metric and Whit., 52 blades £1.45.

BA MINIATURE OPEN ENDED SPANNERS
Chrome Vanadium, sizesOx1,0x2,2x3,2x4,3x
5,4x5 4x6, 6x6and7 x8.

Price each 70p or any seven £4.35
H.5.5. NUMBER DRILLS

Nos. Price each Nos. Price each
1-4 58p 26-29 34p
5-8 50p 30-42 28p
9-12 46p 43-70 22p

13-25 41 71-80 30p

3

Prices include VAT and Postage.
Satisfaction or money refunded. Cheque/P.0. with
order please. Other tools also available, list sent on
request.

MILLHILL SUPPLIES
35 Preston Crowmarsh, Benson
Oxon. OX9 6SL.

FROM AUSTRALIA

Our new version of the Westbury Milling Machine
now includes fuity machined slideways, enabling
the constructor to finish the machine without
expensive outside machinery.

Also our usual range of castings for locomotives,
workshop equipment, traction engines, and
stationary engines etc is still available.

Send S.A. envelope, aboutr 10 in. x 4 in. for
catalogue, Australia only. Overseas enquiries for
catalogue, piease enclose International Money
Order, or International Bank Draft for Aust. $2.50,
to cover Airmail postage.

N.B. We only sell drawings for our own products.
North Eastern Enﬁlneerlng Co.

72 Buena Vista Drive ontmorency 3094,
Victoria, AUSTRALIA.

Stock clearance. J. Heath, Tool merchant, deceased.
Prewar M.E. Advertiser. Drills, files, taps, dies, cutters,
ctc. Many items prewar, very low prices. S.A.E. lists —
70 Vicarage Avenue, White Notley, Witham, Essex. T

EX-STOCK MYFORDS
01-546-4851

ML7RB lathes,
motor, chuck

c/w stand,
£910

Super 7B lates, c¢/w stand,
motor, chuck £1,010

JAVELIN MIACHINE TOOLS
14 Wood St, Kingston

If you have a model to sell, consult
STEAM AGE. Though specialising
in Locomotives and Traction Engines
we are interested in buying models
of all descriptions.

STEAM AGE i%ﬁg%%%wss‘mesr
Tel. No. 01584 4357

RAILWAY EQUIPMENT
For 30" to 10% "~ GAUGES
Complete sets of track parts, points, bogies,
wagong, carriages, signals, etc. Electric and
Steam Locomotives. Railway planning and
construction.
Send 25p for illustrated brochure. Overseas 50p
by Postal Order only
CROMAR WHITE RAILWAYS
Western Road, Stratford-Upon-Avon

Warwickshire Tel: 0783-293878

SPECIAL OFFER

12 Speed BENCH DRILLS 2.M.T. 5/8 Chuck, Rack
Elevating Tilting Table, 1/3 h/p S/P at £143. Pillar
Model at £179, 6" D/E GRINDERS at £36. All plus
VAT and carriage.

GRAHAM THURGOOD

12 Gravel Lane E1 01-377 8764

Wanted: Super 7, ML7 or similar; equipped or basic,
anything considered. Manchester Tel: 061-434 4965 or
write Box No. 3505 (Lancs.), ¢/0 Model Engineer, 13-35
Bridge Street, Hemel Hempstead, Herts. HP1 IEE. R-W

Buck & Ryan for lathes and workshop accessories,
drilling machines, grinders, electrical tools, surface
plates, etc. 101 Tottenham Court Road, London W1.

T/C

Washita & Arkansas Whetstones - large selection
including modelmaker’s patterns available direct from
importer. S.A.E. for lists. C. J. Rufino, Manor House,
South Clifton, Newark, Notts. T/C

Myford, Emco, Senior, Ajax, Meddings, Startrite,
Coronet, Picador, etc., available. We buy and sell used
machinery, tools, etc. V Power Services Ltd., Tel:
Worcester 23850/evenings 351714. I-T

Wanted to buy small lathe up to 6 centre height,
Myford, Boxford or similar. Good price paid. Can col-
lect. Please Tel: Cranleigh 4464 STD 048-66 Surrey.

T/C

New Myford ML10, ML7R Super 7B lathes and new
VM-C milling machines in stock. 5" D.E. Grinders £27.
Bench drill 2 MT with 5/8" chuck £158. All single
phase. Hasland Machine Tools, 6 Stoforth Trading
Estate, Tel: Chesterfield 33993. T/C

Pultra parts wanted. Any items for Pultra lathe, parti-
cularly tailstock, drive unit, collets, chucks, tooling. 21
Main Street, Riccall, York. Tel: 075-784 354, R.T.

MODELS & MATERIALS

WANTED BY
CHERRY'S

Good quality modellocomotives from

“0'" to 5 in. gauge Traction Engines,

Stationary Engines, Marine Engines,
Boilers, etc., etc.

Single items or collections bought,
best prices paid. Distance no probiem.
Call, write or telephone.

CHERRY'S LIMITED

62 Sheen Road, Richmond, Surrey
TW9 1UF

Telephone: (01) 940 2454
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*‘Ball Races’ good used but suitable for passcnger
bogies, etc., 26 mm. X 8 mm. x 10 mm. bore 30p each
plus 25p p&p per order. Oliver, 51 Fountain Way,
Formby, Merseyside. T

JOHN SHORT LOCOMOTIVES
BOILER SPECIALISTS
For ail copper boilers
from 3% in. to 10% in. gauges
11 Sunny View, Winkleigh
Devon EX19 8HS
Winkleigh 262

The full range of

O. BURNABY BOLTON DESIGNS
for Live Steam Locomotives. Stationary and
Marine Steam Engines to 3 bore. I C Engmes
03 cc to % hp. Bolers and Model Ships
1S now available from
E & J. WINTER
MODEL ENGINEERS SUPPLIES

PO BOX 126. WALLSEND

2287 N S W. AUSTRALIA
Sole Agents for Austrahan-made HAMWIN TOOLS
Please send for catalogue and price lists-A$3 80

Exchange Exakta S.L.R. camera, telephoto, tripod,
case, etc. Complete darkroom equipment. Excellent.
For part finished model or w.h.y. Tel: Leeds 587977. T

Wanted. 34 N.G. Box No. 3513 (Yorks.), ¢/o Model
Engineer, 35 Bridge Street, Hemel Hempstead, Herts
HP1 IEE. T

For sale. 3" Simplicity roller, Bishop boiler, requires
motion, tanks, cleading, piping, etc., to complete. £475.
Piddington, 79 Kington Way, B)rmmgham B338PI. T
“Speedy’’ 5. Wanted privately by prospective builder.
Any unused castings or materials. Tel: 01-467 4397. T

Supreme for sale. Championship Cup Winner 1977.
Model Showmans road loco (Fowler). Scale 2'4 inches
to 1 foot. Length 50", Weight 4 cwt. Offers till
November 1979. Details on request. Box No. 3512
(Berks.), c/o Mode! Engineer, 35 Bridge Street, Hemel
Hempstead, Herts HP1 1EE. T

Wanted. Victorian Stationary steam engine not exceed-
ing 2 tons. Parris, Littledene, Ewehurst Lane, Speld-
hurst. Tunbridge Wells, Kent TN3 0JX. Tel: 0892
862148 or office 0732 58171. T-X

Locomotive drawing and castings including —
Royal Scot, Simplex, Holmeside, Super Claude,
Enterprise, Dukedog, and Columbia.
Wide selection of brass, copper and steel
rivets, nuts, boits etc.
Special offer 2 — 1' 6" length each 1/16, 3/32,
1/8, 5/32, 3/16 copper tube £2.10 inc. p&p.
Access Welcome.

J. & P. STAFFORD ASSOCIATES

10 Evida Road, Meopham, Kent

RAILWAY EQUIPMENT
. 7% t0 15" gauge
Specialist builders of Steam Locomotive, Bogies,
Track, Rolling Stock, Equipment, and complete
railways. Drawings and castings for 7%" gauge
Hunslett. Send 50p {with Overseas £1.00} for
brochure.
MILNER ENGINEERING LIMITED
The Old School, Main Road, Higher Kinnerton
Chester Tel: 0244660791
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For the finest in Copper Boiters

Consult:
DON BROOK
Liberal Club Buiidings, 23 Bond Street
Dewsbury, West Yorks WF13 1AX
Tel Dewsbury 469341
Copper Boilers from 212" to 7%" gauge
Boiler Kits and Flanged Plates
Materials, Silver Solder, etc.
Send S.A.E. for Material List
Old customers please note change of address

JOHN DOYLE LOCOMOTIVES

Wish to purchase . . .

All types 5" and 3% " gauge steam engines.
Complete locomotives preferred.
Part-built locos for sale, SAE current list.
Several new boilers in stock, others to order.
Inquiries invited.

227 KINGSWAY, MANCHESTER M19 2WB
TEL: 061-224-4602

GEARS STOCKED
FOR MOST MODELS

Special gears made to order. Ali types of copper
boilers, up to 7% " gauge Locomotive and 4" scale
traction engine.

A. Kellett

2A, Egerton Street,
Denton, Manchester M34 3LU
Telephones: 061-320-0047 Day

061-223-2818 Evening

CAST IRON BAR

Most diameters available. Cut to length. BS1452
Grade 17 (Meehanite GC Equivaient). Flake
graphite iron, very close grained and 100% porosity
free. Ideal for pistons, gear shafts, etc. Price on
application.

EN8 STEEL BAR

Most diameters available. Cut to length 8p per Ib ex
works.

MODEL CASTINGS

To customers patterns and specification. Free
advice given.

For further details please contact:

H. W. SPARKES,
ARKDENE Ltd

PALLION FOUNDRY, SUNDERLAND SR4 6PX
Telephone: Sunderland 74987

Wanted: Ready-built model aircraft, boats, yachts,
cars, steam-driven models, also engines, kits, radio
control equipment, etc. If you are selling up Tel:
Godalming 21425. T/C

Wanted to buy: Part built 3'4" or 5" gauge model loco
or traction engine nearing completion. Good price paid,
can collect. Tel: 048-66 Cranleigh 4464. T/C

Simplex — boiler certificate. Built (o good standard.
Good passenger hauler. Also 5 coal wagon and drivers
truck. Any trial. £1,500 o.n.o. Tel: Kidderminsier
61866. T

Wanted: 312", 5 G part built, parts, Caribu, Virginia,
Invicta, Titfield, Sterling, Boxhill or similar. E.T. 2960
Ridgeway Avenue, San Bruno, Calif. 94066, U.S.A.

TU

Private enthusiast wishes (0 purchase traction engine or
road locomotive preference tor copper boiler. Cheshire.
Tel: Alderley Edge 583417. T

For Sale. Machined Kennions King John D & C wheels;
Myford swivelling vertical slide; Clarksons vertical com-
pound castings; cylinder blocks and drawings for *‘Fish-
bourne”. Tel: Radcliffe on Trent 4410. T

For Sale. 2" Burrell Scenic Showmans Road locomotive.
Nearly finished, £1,000, boiler tested 250 psi. Tel: Guis-
borough 23939, T

Steel boiler, vertical centre flue, 4 sq. ft. heating
surface, coal fired. Offers. Tel: Cwmbran (06333)
67925. T

Civil War model Cannon Pians: For the craftsman and
collector of Civil War memorabilia. Free illustrated
catalogue. Foreign catalogue requests enclose $1 Inter-
national Postal Coupon for Airmail. William Green,
ME-7. P.O. Box 892, Shalimar, Florida 32579, US.A.

NPR

5" gauge ‘‘ASIA’" 24-0 London Chatham and Dover
Railway Drawings, complete set of castings, set boiler
material, frames for engine and tender assembled, some
machined parts. Material cost £145.00 accept £125.00.
Tel: Great Dunmow 820451 . 27

GENERAL

“*MOLESKIN’' Trousers, 100% cotton, lovat or brown
shades. Slim leg, cross pockets, hip pocket. Sizes 30" to
44"; leg lengths 28", 30, 32" £16.50 plus 90p postage.
Also 100% cotton corduroy trousers (our speciality for
over 50 years) Mid-fawn only, other details as above.
£17.00 plus 90p postage. C.W.O. or phone us your
Barclaycard No. Delivery by return. Refund guarantee,
Hebden Cord Co Ltd, Desk K, Hebden Bridge, West
Yorkshire HX7 6EW. Tel: Hebden Bridge 3152 (STD
0422-84). TWA

SCOTTISH STEAM! Steamaniacs offer B & B twix!
Forth and Tay. Convenient for steam centres. Tel:
Cupar 2831. TU

Projectors direct from Manufacturer. Combined 2" x
2" and 234" 5q. 35 mm. stereo. Viewmaster reels, back
projection viewers. Microfilm Readers and Screens.
Episcopes (5" x 5'"). Also Optics, Fans, Lamps, SAE
for leaflets stating interest, Marshall Smith Lid, 64-74
Norwich Avenue, Bournemouth. T/C

Emb d cheque plate (footplate) 12", 1”', 4" scales.

BURRELL TRACTION
ENGINE 3" SCALE

A WELL ENGINEERED MODEL COMPLETE BUT
REQUIRES PAINTING

Wilfred G. Rowell, 58 Caldercuilt Road,
Maryhill Park, Glasgow G20. Tel: 041-946 2698

Copper boilers made to order, silver soldered through-
out, fully tested and certificated. Competitive prices.
Tel: Cheddar (0934) 742058/743470. Q-T

Seen My Cat? Now 31 years old. No. 92 free. 5,000
items Mechanical/Electrical. K. R. Whiston, M.E.,
New Mills, Stockport SK12 4PT. I-T
7% gauge petrol-hydraulic, electric locomotives,
rolling stock, alloy rail. 20p stamps for catalogue:
Pfeifferbahn, Withnell Station, Abbey Village, Chorley
PR6 8DA. R-W
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SAE for samples or £4.50 for 10° x 6 sheet. P.R.
Products, P.O. Box No. 4, Romsey, Hants. Tel: Romsey
512207, JLNPRT

Skilled Optical
GLASSWORKERS

capable of undertaking benchwork.

associated with the production of

close tolerance glass components
urgently needed by

OPTICAL SURFACES LTD

GODSTONE RD, KENLEY, SURREY
for details phone 01 668 6126 (Staff secretary)

IRON CASTINGS FOR THE MODEL
ENGINEER
wron castings to customer’s patterns or
specifications. Enquiries or patterns to:
Phil W. Gibbons, F & G Foundry Co
Fen Road, Baston, Peterborough PE6 9PU
Tel: Greatford 209 & 386 STD code 07786

ENGRAVING. Brass or aluminium plates for your
project. Letters block or script, example 3" x 1" brass
plate with 20 block letters £1.10p plus post, plus VAT.
Also engraved badges, name plates, numbers, labels etc
in coloured plastic. Trade enquiries welcome. Brian J.
Bowman Trophies Ltd, “‘Anela’, Lower North Street,
Cheddar, Somersct, Tel: Cheddar 742774. S-B

BOOKS & PUBLICATIONS

Model Engineers required to complete set. Send your
lists of spares with S.A.E. and [ will return my list of
spares going back to 1902 for exchange. D. Jeavons, 58
Woodbury Road, Halesowen, West Midlands B62
AW, T

Model Engineer always available/wanted. T.E.E., 216
Coventry Road, Hinckley, Leics. LEIQ ONG. T/C

£80 ‘“‘minimum’’ offered for M.E. volumes 1-80 (por-
tions welcomed, available). Lambert, 60 Sailhouse
Road, Rackheath, Norwich NR13 6AA. 0-Z

Model Engineer. For sale: bound, unbound, individual

copies. Collections bought. Tel: Watford 26128. S-B

Lautard’s TECHNICAL INDEX
to MODEL ENGINEER
1920 - 1978

Your key to 80,000 pages of MODEL
ENGINEER! Over 15,000 categorised
and cross-referenced entries covering
virtually every toolmaking and tech-
nical workshop article, letter and query
in ME from 1920-1978. See our ad in
the March 16th edition.

To order your copy, send £8.75 or $20
to Guy Lautard, 2570 Rosebery Ave.,
West Vancouver, B.C., Canada V7V
279. (Add 50p of $1.25 for air mail.)

Mail Order
Protection Scheme
If you order goods from maif order advertisers in this
magazine and pay by post in advance of delivery, this
publication (Mode/ Engineer) will consider you for
compensation if the advertiser should become in-
solvent or bankrupt, provided
1. You have not received the goods or had your
money returned; and
2. You write to the publisher of this' publication
(Mode/ Engineer) explaining the position not
earlier than 28 days from the day you sent the
order and not fater than 2 months from that day
Please do not wait until the last moment to inform us.
When you write, we will tell you how to make your
claim and what evidence of payment is required.
We guarantee to meet claims from readers made in
accordance with the above procedure as soon as pos-
sible after the advertiser has been declared bankrupt
or insolvent up to a limit of £1350 per annum for any
one advertiser so affected and up to £4050 p.a. in
respect of all insolvent advertisers. Claims may be
paid for higher amounts, or when the above pro-
cedure has not been complied with, at the discretion
of this publication (Mode/ Engineer); but we do not
guarantee to do so in view of the need to set some
limit to this commitment and to learn quickly of
readers’ difficulties.
This guarantee covers only advance payments sent in
direct response 1o an advertisement in this magazine
(not, for example, to payments made in response to
catalogues etc. received as a result of answering such
advertisements). Personal advertisements are
excluded.
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BUILDERS OF FINE LOCOMOTIVES

59 CADOGAN STREET
LONDON SW3
Tel: 01-584 4357

Closed Mondays

Tuesday-Friday: 9.30-5.30 (Closed 1-2)
Saturdays: 10.00-2.30

Nearest Station: Sloane Square

Pressure %'' Dia. 0- 80 Ib. p.s.i.
Gauges: 0-120 Ib. p.s.i.
0-150 Ib. p.s.i.
1" Dia. 0- 80 Ib. p.s.i. £6.90
0-120 Ib. p.s.i.
0-150 1b. p.s.i. J
Mechanical 17 x 1" £9.66
Lubricators: 1% x1%" £10.06
2" x1%"” £10.12
2" x 2" (twin ram) £13.46
Assemblies only £6.61
Blowers: 3 volt £7.59
Suitable for Gauge 1-5'" Gauge locos.
Water Glass 5/32 screwed 3/16 x 40T £4.03
Gauges: Glass 3/16 screwed % x 40T £4.60
Glass % screwed 3/8 x 32T £5.18
Globe Valves 1/8 pipe £2.76
5/32 pipe £2.88
3/16 pipe £3.22

Check Valves: 3/32 pipe scr. 3/16 x 40T £1.43
1/8 pipe scr. 1/4 x 40T £1.73

5/32 pipe scr. 1/4 x 40T £2.13

3/16 pipe scr.  5/16 x 32T £2.30

1/4 pipe scr. 3/8 x 32T £2.42

New Steam Age Injector

Cast body — 30 oz. (1% pt.) per min. delivery — steam pipe

5/32, water pipe 3/16, all screwed 5/16 x 32T, will lift off at

30 Ib, p.s.i. and operate up to 100 Ib. p.s.i. Fully tested and

guaranteed at £12.65.

Also available (cast body) 4-6 pt. per min. 1/4 pipe screwed

7/16 x 267. at £11.50.

Hot Air Engines STIRLING CYCLE ENGINES

Now in stock  including paperback £26 + post £1.00

Also in stock by-pass valves, steam valves, hand pumps,
unions etc.

Kindly add postage at 5p in the £ {10p min.) for inland, 20p for overseas. Enquiries
and fult list s.a.e. please.

ALL PRICES INCLUDE 15% V.A.T.

We shall be closed for a summer break from Sat., 4th Aug., at2.30p.m. to
Tues., 21st Aug., at 9.30 a.m.

SHOWROOM: LONDON WORKS: MANCHESTER

FROM SENIOR
VERTICAL ... -
MILLING MAGHINE

This small Vertical Milling Machine incorporates the ‘SENIOR’ Junior

Milling Table and Saddle together with the well-proven 'SENIOR’

Sliding Spindle self-motorised Vertical Head and is supplied at

a price which we feel is very competitive with any similar
machine which may be currently on the market.

BRIEF SPECIFICATION: inch Millimetre
Table: 25 x 41 636 x 122
Table Travel: 15 plus 381
Cross Travel: 6 152
Vertical Travel: 144 388
Spindle Movement: 24 84
Diameter of column 3 76

For further information, please contact the manufacturers

TOM SENIOR wiversencey LTD

ATLAS WORKS, LIVERSEDGE

Tel:Clockheaton 373647 YORKSHIRE, ENGLAND

MANUFACTURERS OF QUALITY PRODUCTION
MACHINES FOR THE SMALL USER -




SHOWMAN'’S ENGINE 644.00
” I KIT 529.00
TRACTION 3% ENGINE 350.75
” Y4 KIT 287.50
” 1” ENGINE : 615.25
” 1”7 KIT 500.25
STATIONARY ENGINE 225.40
TRAILER 46.00
Extra Large Belly Tank with Hand-Pump, Copper
Tube and Valve for 1” ENGINE 34.50

Kits completely machined, boilers fully tested with certificate, all parts brazed and finished, smoke-box., axle and
tanks stove enamelled. Boiler shell and tender stove-enamelled basic black.

North West Agent: ARTHUR HOLT
14, ST. ANNES ROAD,
LEYLAND, LANCS.
PHONE 22869—FOR ENQUIRIES TO VIEW
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