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NEW PROFESSIONAL PARTING SYSTEM!! ELECTRONIC DIGITAL MICROMETER

idenl for owners of Bosford, Student and ey other 4 1/ cevare hesht lothes! GUARANTEED FOR TWO YEARS!
Thes art up i very well macke and very rigia - ust wihat you nee when et off

The thank that you Clamp In your tOOIRSEE s only 1/9 widhe thus akdwang the
excelient tool to be Lsed in imalier lathes Bhan usual it xan cven be adsoted
o Myford et i s suppled with o HSS blade whick 5 4mm thick x S4mm
wihe and 150mm long - Soave Biades are readity svalable

CODE  PRICE

conE RANGE PRCE
PT2005  £22.00 INC VAT! XC234 0-17/0-254M £39.95 £35.00
CLARKE CLM300 VARIABLE SPEED LATHE ACCESSORIES FOR VARIABLE SPEED LATHES ERQS COLLET CHJCK FOR CLARKE 300
NS Lavinad BLUS FRES STLADY 0C1 L ORDAS S0 A5 CLARWE, WABCO, (MESTIR, A {1 Top qusiity Drand revw o
CODE ITEM PRICE product - This colet chuck slcws
XCe3  OCTOOLPOSTSET £35.00 you 0 Ut the very flexibie £2 65
XCRe FIXED STEADY £18.00 1548 codets on yonst Oarke CLIOD
XC25  TRAVELLING STEADY £18.00 Ot G i et O+
XC06  FACEPLATE £16.00 st
\ 3 S
CODE PRICE o ‘ 7@ || e
XC29 £682.:00 £425.00 e e CSCH £129.95 BRITISH MADE 558
ERQS COLLET CHUCK FOR BOXFORD [ERD5 COLLET SYSTEM TO SUIT MYFORD ML7 ETC SOBA 3" 10TARY TABLE

Top QUalty brana now Brituh EXCLUSIVE TO CHRONOS
procuct - This colict chuck allows
YOu 0 e the very Nextee ER
25 spik collets on your Boatord — j
Jm ER colicts arc ovolotic —p -
SEDETAtly NG Cover the range
from tmen . Yenm
CODE PRICE . EE’.:L I:.E; K & SPANNER E:"F 00
BFCY £195.00 RRITISH MADE % i SET 15 COLLETS 1 - 16MM £ 00 XC154  E7995.£65.00
SET OF 5 INDEXABLE LATHE TOOLS 10MM SET OF FIVE INDEXABLE LATHE TOOLS SET OF 4 INDEXABL : BORING TOOLS SHANK
INCLUDING A BORING BAR (BMM) SIZES 8, =0, 12 & 16MM
h
CODE : CODE
XCo8 XC69 —
CEe—
PRICE PRICE D
£24.95 £24.95 -
HSS BORING & THREADING SETS PARTING TOCL WITH HSS BLADE

AN BORWNG TOOL & MET /AP INT THREADSNG TONN S

= SHANK PRICE
Xe7e 1/4 £19.95
\ XET3 818 £19.9% .
Xe74 38 £19.95 \_=
XC75 /2 9053
\ XET6 § X SPARE INSERTS 1/4  £10.00
CODE SZE PRCE

. XCT7 5 X SPARE INSERTS /18 £1000 CODE SHANK PRICE
XCT0 MD&NOM O HOLDER £17.50 A<T8 5 X SPARE INSERTS 3/8  L£10.00 ACBD S/BHIGH 3% BLADE  £469% L1000
XCT1 12MM DIA/ 16MM SG HOLDER £96 95 X9 5 X SPARE INSERTS 1/@ L1000 XC81 /4 HIGH 1 /CBLADE  B4995 L1500
SET OF 3 BMM TOOLHOLDERS WITH HSS BITS SETS OF 7 INDEXABLE LATHE TOOLS GLANZE TURNING, MILLING & BORING SET
STRANGHT LM & COMPLETE WiTh 3 OUFERENT Mg fOCLS, NEW < PROFESTIONAL CUALITYSIT MCLUDREG ) TURMING FOOCS (M
A PARTING TOOL & THREADING TOCK + N STRAKIMT 1 X BORING BAR - WUS ) INOCXARE EnDani LS
CODE Wil el CODE -

XC82 r— — XC88 ;..'__ ‘ ‘

PRICE . PRICE
£19:95 £14.00 £89:95 £79.00
i

INDEXABLE PARTING TOOL WITH MM SHANK SET OF 7 INDEXABLE LATHE TOOLS

WITH 12MaA HIGH SHANK
COMPLETE WITH & DEFERENT Fallreni 10 S & A THlif ale’ FOOK

Mp—
CODi SHANK
Xt A
xR HAAM +GM l ||
r XCed 10MM MHIGH
f(?ﬁoé E'l:?ss £10.00 ACO4 SET 7 INSERTS dham LoDk o
xCoS SET 7 INSERT B xC97 £49-00 L34 00
XC90  SPARE INSERT 235 £2.50 ACOh SET 7 INSERTS 10Mm XCo8 SET 7 INSERTS. 4400 £13.00

VA ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND) ] e

(Prices are correct ot time of 90ing to press and are only avallable while stocks last)
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(Photograph by Dick Stephen)
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STEAM & DIESEL CASTINGS
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mouldings, motors and electronic
camrcl systerns available for the

i 5" Gauge locos:
8

S S ————

* De-Winton M.r“f n)
) * Planet Diesel ™
&) » Metrapalitan *

All you need to know with full working 2 Dock Shuncar
wither]

drawings for basic and geared dividing heads 4143 (Worship) * M | Coach,,

plus a detalled expianatlon of the anthmetuc ey METROPOUTAN 8’.: 45 () 'Q:ﬂ\:m

me 100 b Wl pons: ISEN G738 185484 1318 =
E01562 754530 o s fvirem  # Aeaiiiie s
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A 10 Knodl Rise, Orpington, Kent BAG OF For details send 9 x 4, ™ Clows S0p SAE. to:  Camgltrly ol icns, prv-snicbined ki, castogs o drwings ppiied

Steam & Diesel Castings, 59 The Foxholes, Kidderminster, Worcestershire DY 10 2QR

WORKSHOP PRACTICE SERIES

From Special Interest Model Books

PUBLICATION

A guide for the complete
beginner, and for anyone
who wishes to extend
their knowledge of
this important
workshop activity.

144 pages, 210x 148mm; more than 100

@ ORDERBY PHONE: 01689 889200 it anshoto o 54t 12

< ORDER BY POST: Customer Services, Magicalia Publishing Ltd,, Berwick House, 8-10 Knoll Rise,
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STUuART MODELS

Founpep 1906

for the MODEL ENGINEER

SETS OF CASTINGS

We offer Sets of Castings suitable
for both those starting out in model
engineering as well as those looking
for a new and challenging project.

| &

———s

For the ENTHUSIAST ik

PRE-MACHINED KITS

Many of our engines are available '!Dl

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

For the COLLECTOR

READY TO RUN MODELS
The perfect choice for anyone who
— has an interest in steam. These
s T models are assembled, painted and
3 thoroughly tested in our workshop.

CATALOGUE - £5.00
80 PAGE FULL COLOUR

Please send £5.00 for our eighty
page comprehensive full colour
catalogue which covers our entire
range of models and accesories.

STUuART MODELS
* Dert. ME, Brave RoaD, VALE, Guernsey, UK, GY3 5XA »

*Ter 01481 242041 = Fax 01481 247912 » www stuartmodels.com *




BMD-20
Milling

BM[_J-de&OG .

Milling Machine

800 x 240mm Table Sz

585mm Longitudinal Travel

, 205mm Cross Travel

* 130mm Spndie travel

. B0-1250 rpm

& MTIRE Spindle
* Swivel Head

FREE ACCESSORIES
1 Drawbas, Arbour,

Keybess Chuck,
2“ Vice

Swivel Head, Quill Depth DRO, End M
Capacity 20mm, Table X - S00mm, Y-mm
0-2250 rpm vanable, Spindie Speed Readout
Spandle to table 355mm, Head Movement 300mm
MT2 Spindle Taper

BL9/20 & BL10/22B Lathe

BL11/28 VARIO

FULLY EQUIPPED

with Tray & Splach Back
Fued & traveling steadies
Spindée bore 26mm
Vanable speed

Fined & revolving centres.

FULLY EQUIPPED
Tray, Splash Back, 3 & 4 Jaw Chudks, Fnce Plate,

MT3 & MT2 Dead Centres, Fixed & Traveling Steadies, Dnll Chuck with
Arbout, Spannes, Allen Key, Of Can, Tool Bax, Chusck Guard and Manual.

BL12/24 Gap Lathe

Stand, Splash Guards, Foed Centres, Revnhnng Centre, 3 & & Jaw Chucks, Face Plste,
4 Way Tool Post, Fixed & Traveling Steadies, Lo Volt Light, Manual, Tools & Tool Box

Swing 11inch, Cts 28 inch. inch & metric threading. 0.75 kw (1. 1HP) motor

Contact us for details of complete range [EIRZER TR ETTTIE

BMD-25 Mill/Drill
25mm Max Drilling,

25mm Max End

Milling & 50mm Face
Milling

EQUIPPED WITH

Dol Chuck with Arbour,
Milling Vice, Draw Bar,

VTM Milling Machine Unit 28

40mm Max Dl Enterprise Centre
32mm Max End :?!mg Liwynypia Road
B0mm Max Face M¥ing Tonypandy

660 x 155mm Table Swe Rhondda

360mm Longitudinal Travel C.F an "3 E‘T

150mm Cross Trawved a0 3

One Shot Lubrcation Srl : 44

Low voit Lighting, Machine Stand

with Locker as standard

POWER FEED FITTED FREE

The Cennsboppar’ Type Beam Enpine has boon hiood 50 om0 @ &
wrl stws trim mawen b 1) rvlasery casy 1 make i
s 1 kR ) 7Y A0 B iR d Gutt
Lacnmag 1 winh whes warking. Wh hove foend @ ol s well
2 ey bew prrvioe of about |l ag

The rarly iteam rmpvary base abways boid 3 Luyomasem b syl
sngeeent from whes e ingan Bt decame il Caetined.
deveinged frum the peacin of e the the expeme oy
rnten i epee apporty, snd cEnmE 09 o woden bnpmy o
tavont of ol metal canttractise.

MARSHALL 7 NHP

KITS FOR TWO TOOL AND CUTTER GRINDERS

THE SIMPLE

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS S AE. TO

MODEL EHINEEHING SERVICES

PIPWORTH FARM, PIPWDRTH LANE, ECXINGTON, SHEFFIELD 521 4EY

PHONE 01246 433218
M.E.5. Website: www.lawm. freeserve.co.uk

TRACTION ENGINE

SEND NOW for our fully
Wlustrated Ad catalogue with §4
modely, tome in full coloar
UK 5,50
Furope {750
Rest of world (9,50
Turlag thegutrodit card aaly M ad ply.
Drser o e ot
www.brunell.com

Shawn aboer 1t the 1ocale MARSHALL T NHP single cylnder praersl prpane Tracnen Enpee of 110 TUOE OF THE
AOUD mozured v from e ol vae Marhall momder JUSET/VL For Madel Enganrs whs wud 1 badd 3 mrlatively
wragidorward madel whah (1 1 1o repixca of 30 a0 eagan 3t O Line ame prwertal peef robt pnoup) e T
i 0 5 vy fondd ot o fromm aut cangn o 17 18 07 stale 1L for whah we sapply drawing. commp funsbend s
mvzrane traied bosker, besler bt Lser 3t spebm, cramisha, ramden, braan. pue g mackaayg faag e

47 Belvedere road, Burton on tremt, siafls, DEI3 ORG Tel: 01283 540 400
emadd e beanell com @ Pauflas QISM BS50E7

s 2 VT AT

12 & 24V MOTORS AND SPEED CONTROLLERS
SPROCKETS AND CHAIN . GEARS
SPEEDO'S . AMMETERS . BATTERY CHARGERS
PNEUMATICS INCLUDING VACUUM/PRESSURE PUMP
BATTERY CARE PRODUCTS . SPRINGS , BEARINGS
WHEEL BLANKS . SIGNALS . FUSES.LED'S .SWITCHES

TEL:0870 9089373 (national rate) FAX:01282 611647
EMAIL: pselectronics@btintemet.com  FOR YOUR FREE LIST
PARKSIDE RAILWAYS

UNIT 2e & 3J, VALLEY MILLS, SOUTHFIELD ST.
NELSON. LANCS. BB9 OLD




16th - 18th February

10:00am - 5:30pm

30 Medel Railway:

Daleks, Tonks, Planes,
Beats, Trucks, Radie
Controlled Stunts

Model Ingineering &
Steam Rides

Over 75 Troders & Secieties

Modelling Workihep,
Films & Cor Radng

Minigtures & Vintoge Toys

ADULTS - £B.00 CHILDREN & SENIORS*® - £5.00 ... .
£19.00 (2 ADULTS & UP T0 3 CHILD

O 1IN « HOMI) 10

1 0 MR HiOm T

( Polly Model Engineering Limited

Incorporating Broce Lngmeonng

OLLY ] MODEL Foor sl yvwar el engneenng reprements.

— ¥ "
Manufasturrs of the renomw ned Polly £ & - "!i "

paunpe funscnper hunding, coal firad aeam — ——

Soce hats, miinch are casely svacmibiled with — .

Mt foerl aned minsemal slill Polly logo ks ' :

provide am whoal imerodiection to the meoded
enginocrmg hobly. Latest Pelly VI illustrated, =
it prive mnly €595 jme VAT,
Mamilagtiore b
complemented In nur Bruce Engineering
Mudel Supplios busimeoss giving 2
endnprehesaby e range of stedin THTngs.
wevessaries, materiak, husds, eie, We
speciabise im sapply of quality injecters

FIC, Chiverten), prossare gasges, 16,
Statinmary wogine kit we prosinee o wsle
vange of ongr 4% difforomt maoskcls, e ludeng
dowignes Ty Anthony Mount, our own large AT
gas enge. ote... amcd supply b Tudl range of
Stiwrt Mudels.

Practical Scale: Drawimgs, Castings, o wan
partx, laser cut frames, CNC rnds, ONC

platemark, ot Kor ihe ranpe of livas desgmad by
Neville Evans and serialovaed in Musidel Empinecy

Sov s a1 evhabitions or find these & other emn i our
Supplics Catalogus £1.75 posted UK $5 worldwids
Moty Loco Kt Catalogue €3 Sturt Medels Catalogue £4

Pally Madel Emgineering Lid {Inc. Bonee b
Hrwlge Court, Bodge St Long Eaton, Nottingham, NG 1O 400

w ted, D118 9736700 an 01189727251
(R B www.pollymedelengincening.co,uk E

2 MAYOR'S AVEN

ALWAYS AVAI
BET No,

TRACY TOOLS

DARTMOUT
Telephone: (01803) 833134 « le (01803) 834588 Cudft C.lrd Hotline: 01803 838500

LE 'ﬂehsne WWW, tracylools com

LTD.

DEVON TQ6 ONF

mimmm {100

emall info@tracytools.com

MHMLLLUJ Lﬂ TZom

i sltri SET 14 15, 18, 70,72, 7
lﬂ‘um?lﬂv‘ 12 (NG

LLLIL‘L‘!

_P LU

-4 :
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It a job’s worth
domg....

Over 70 challenging projects
for the small workshop owner
Proven solutions lor

O Work Holding and Positioning

(O Tool Holding and Positioning
) Manipulating Tools
(O stand -Alone Machine Tools

(O Drives and Maijor Attachments

Hemingway Kits
126 Durwval Road, Bndgnorth
Shropshir /16 4LZ
United Kingdom
TelFax: «44 (0) 1746 767739
Emailintfo@hamingwaykits com

www.hemingwaykits.com

for our latest

* 3" MARSHALL 'S’ TYPE TRACTOR
* 3" MARSHALL 'S’ TYPE ROAD ROLLER
4" RUSTON PROCTOR TRACTOR
* 3" FOSTER AGRICULTURAL ENGINE

* 4" FOSTER AGRICULTURAL ENGINE
(ILLUSTRATED ABOVE)

4" BURRELL SINGLE CYLINDER
4" BURRELL SINGLE CRANK COMPOUND
6" RUSTON PROCTOR TRACTOR

"INDICATLES THAT DRAWINGS FOR THESE CENCINES
ANE ALSO AVAILABLE IN METEIC FORMAT

Fans ERLAEEING SETNICEL AND TRCSAC AL SUPFORT Avin dsel
Frwoimis ame TEaven Boadn Monn Poatis Tisots Sod s and Sboars

AL LASER-CUT Tl Welfy Dusbond SERnLE ielliy VLCANRED Buaste
Tregs MACwisEo PArTs Goas Cutrms, Cranusnarte G Punes ang
ACCELASHNES MCLUDING WRsLTLIL LAnet A3 Fisac sow

THE MOST VERSATILE TOOL FOR TURNING & FACING

IU's easy o see why our biggest selling tuming tool is the SCLCR, It can
turn and face a bar without altering the toolpost, and the 80* nose angle
gives much more strength than a 80* (triangular) insert.
The NJ17 insert culs sleel, stainless, cast iron, phosphor e
bronze, brass, copper, aluminiom elc. Please stale shank 7
size required - 6, B, 10 or 12mm square section, Spare
inserts £5 .00 each for 6-10mm lools, £5 89 for 12mm

SPECIAL OFFER PRICE E£32.90 (MRRP = £61.12)
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough tuming tool uses the same inserts as the 6.8 & F
10mm 8q SCLCR 100l above, and the boring bar below, The good &

news is thal il uses the other lwo comers! These very alrong 100°
corners are rigd enough for rough or intermittent turning. The
insert is mounted at 75 deg to the Eatha axis, 10mm sq section only.

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN bution teol is invaluable
The 10mm square shank holds a Smm dia cutting insert, and gives great
versalility, superb strength and excelient lool life

Mr D Hudson of Bromsgrove SME has used these tools
since 1985 lo profile the special form of tyre treads for his
self-aleering wheel sels with greal consislency. Spare
inzorts just £4 31 each

ISPECIAL OFFER PRICE £32.90 MRRP = £59.89)
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55° insert, allowing access to small diameter
ponents when using a Lailstock centre. It can also profile b

he NJ17 insert cuts steel, stainlesa, cast iron,
phosphor bronze, brass, copper, aluminium elc, Shank
size 10mm square section. Spare inserts just £5 00 each

SPECIAL OFFER PRICE £32.90 MRRP = £61.12)

A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your opportunity to own a top quality boring
bar which uses our standard CCMTO8 inserl Steel
i 10mm __lshank boring bars can generally bore to a lenath of
10 mm 12 mm__|approx 5 times their diameter

12 16 Please stale bar dia required - 8, .
bl O L 10, 12 or 16mm. Spare inserts _
16 mm 20 men_ Jjusl £5 .09 each

SPECIAL OFFER PRICE £35.90 (MRRP = £78.04)

WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!

The original and famous Kit-Q-Cut parting lool fits the vast majority of ME
lathes, including MLT & ML10 machines, regardiess of lool . The
tool can efiortiessly part through 1, 5/8° dia. bar

It comes complote with key to insert and gject the
tough, woar resistant insert. Culs virtually all
materials Spare inserts just £7 93 each

SPECIAL OFFER PRICE £48.50 parrp = £75.T1)

95° NEUTRAL THREADING and PROFILING TOOL

Ourr SDNCN tool with neutrally mounted 55% insert allows Whitworth,
BSF & BSP threads to bo gonovated. as woll as profile turning - both
towards and away from the chuck. The 10mm square shank comes
as standard with 0.2mm point radius insert. Inserts also available
with 0.4mm or 0.8mm radius al the same price of £6.09 each.

SPECIAL OFFER PRICE £34.90 (MRRP = £61.12)

EXTERNAL THREADCUTTING TOOL

Cur range of external threading 1ools use the industry
standard Taydown® 16 mm trisngular (3-edged) inserts

By using tough, fully ground M55 inserts, coaled with
titanium niride for wear resistance and smooth cutting.
threads can be cul al slow speeds - even by hand.
revolving the chuck! Teols are right handed as shown in
phcture. insert not included - arder separately st £12.74

SEE QUR WEBSITE FOR MORE INFORMATION

Bar Dia Min Bore

®
GREENWOOD TOOLS visa
Greenwood Tools Limited
2a Middiefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Fax: 01527 579365
Email: GreenwTool@aol.com
Buy securely online: www.greenwood-{ools,co.uk
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ftem No 7073 SPEED LATHE

* Vice Mounting -
* Segmented blade

* Folds up to 90°

* Capacity: 12" x 16 swg
£89.00

Vice not included %

* LONGER, WIDER TABLE
* INCREASED LONGITUDINAL AND CROSS FEED
* MORE POWERFUL MOTOR

* Centre height 7"
* Distance between centres 12"
* Supplied with 3 and 4 jaw chucks

« METAL HANDWHEELS * Faceplate * Four way tool post
* Table: 460 x 112mm ltem No 7072 g i * Fixed and travelling steadies
* Longitudinal travel: 300mm * Vice mounting ?:.“mh___ Fi * Metric/Imperial threadcutting
* Cross fravel: 300mm * Motor: 550w * Roll dia.: 13/16" ~ * Digital rev. counter

till only £455 including VAT and delivery ~ * Wire grooves N * Compound slide

* Rear pinch roll

SPECIAL LIMITED OFFER: Free tailstock

grp out Wt et or ok for o Brochum £89.00 chuck, indexable lathe tool set, live centre
Vice not included * LATHE IS SUPPLIED WITH EITHER METRIC

\ OR IMPERIAL LEADSCREWS AND DIALS
PN ew) e
- 99.

* Ingenious device to
clamp cylinder to

Huge pmpe oy oo ey e,

WM-=14 VARIABLE SPEED
MILLING MACHINE

lathe face plate

* LEVER OPERATED CAM LOCKING TAILSTOCK for machinigs

* DIGITAL SPINDLE REV COUNTER * Capacity: 23/8"

* PUSH BUTTON CONTROLS * Reversible vee clamp
* INDUCTION HARDENED BEDWAYS for small diameters

Supplied with: 80mm three jaw chuck with £45.00

inside and outside jaws « Faceplate

F indexing tool post » Dead centr
our way indexing 0l pos ad cenire

A choice of metric or imperial threading
» Cenire height: 90mm
« Distance between centres: 300mm

* Segmented knife

» Motor: 400w 5, 0
Still only £375 including VAT and delivery h oﬁ%:ﬁ?‘ge

* BOTH MACHINES ARE FITTED WITH AMERICAN

* Sheet metal bender
* Bendsupto 115

knife to vice jaws * Table 16" x 4 1/2"

MADE ELECTRONICS FOR LONG TERM RELIABILITY YT T * Speeds 50-2250
* ACCURACY TEST REPORT SUPPLIED WITH ‘ . * Back gear for maximum torque in
EACH MACHINE 6" £18.00

the low speed range

HUQE ranae oy prCessones avmiatieneioging 34 h
ot o fivonding & vetiuokalirod & § o P
irovol g stentdon, v JvE omire, 'kh RLS Bﬂllf’fh' = WOlg"ﬂ 132“:
me it o Imieteek ehnedk, i‘1'|ll"l Jei] 'Slundmd%ray
14scd sk 46 (5 £635.00

VISA WE- Prices include VAT Delivured UK rnqmlcnnd <l



INTRODUCING OUR LATEST KITS |

FOR THE MODEL ENGINEER # w5

#

TO MACHINE "m .

GuTne. |
SEHERITAGE - E
S

TO1789 721444

www modelstecamengimsub.com

Jade Products 65 Ilmer Close

D. Hewson (Models) i

PRECISION LOST WAX CASTINGS Auto ;}_EI‘_&E!I_L‘_[J_ Welding Helmets
FOR LOCOMOTIVES & ROLLING STOCK 2 Modsls Battery & Solar Powared
3 Vari Shode Range 9 + 13 CE Approved
External rotary shade control
12 month Warranty Spare Parts
Prices incl VAT UK delivery £3.95

Dattery Solar
£54.95 £67.95

Lathe & Mill DRO Systems

Ao from us Lathe & Milling Machine DRO

/0 Systemn, Hi Spec precision glass scales ofw
digplay consoles S ol installation ftments

www.digital-caliper.co.uk
www.autodarkhelmet.co.uk

Locomotive built by Arthur Tweedie .
5" GAUGE B. R. STANDARD 2-6-4 TANK

41/2" SCALE
Set of 14 drawings (including postage) £99.00

Laser cut frames pair £180.95 i ) - q" ] SEN T'NEL
Frame stretcher matenal £17.63 [ l

Hom blocks sel  £36.42 - —a. SIT IN™ STEAMER
Axlecboxes st £39.80 ) A== gLAFU* ’ 3FT x &F7T
Driving and coupled wheels set £176.28 ! ' Y & SONS IDEAL RALLY ENGINE

Cylinder blocks (fully cored) pair £117.50 :
Pony truck castings set £105,13 EASY PAYMENTS
Motion brackets pair £149.30 =il 3 = CATALOGUE £3.50

STEAM HAAZS

Bogie castings set £160.95
Website: www.the-hewsons.co.uk
= Tel/Fax: 01652 686408 = Email: doug@the-hewsons.co.uk

For new list send three first class stamps

L 10 & 11 Larkstore Park Lodge Road Sta :r-m.-r-sr
TAVICTORIA ROAD, BARNETBY-LE-WOLD, DNJS 6HY - Ker - Q1580 893030 Fox : 01580 891
g Email infofmaxitrak.co.uk ME2S




Clarke V=1

» 300mm between centres » LH/RH thread screw cutfing
# Elactronic variable speed # Gear change sat
# Self certering 3 jaw chuck & guard o Power feed

6 SPEED METAL
LATHE WITH

12 SPEED

EILL DRILL -cLs00M

ONLY
£649., .
£75°i’3i;':" of accessories

® 430mm between centres available
» Compound slide with 4 way tool post

@ Power fed screw cutting facility

o Forward/revarse lathe operation

® Clutch for independent mill/drill operation
Shown with mﬁnd stand & tray

ONLY £110.98 EX VAT £140.98 INC VAT
ALSO AVAILABLE:

CLA430 - As above but without the MilDril head.
£539.99 EX VAT ESBIAS II'B VAT

Full range

METAL LATHE

SUPERSTORES
NATIONWIDE

5

Where Quality Costs Less'

BOLTLESS
Carke =i

= Simple boltless slot & pin locking mechanism
« Weight loading per shelf up to 150KGs
= strong 9mm fibreboard shelves

-uubkmm-b‘ur._"___’:_ .
30 = |

Available in red, drak grey & blue from
only £35.25 lnn VAT £20,98 Ex VAT

m ENGINEERS STEEL m NFIBHUSI-I
' WORKBENCHES l KITS

DIY KIT - CAB1H

« Spray pattem adjustable
ONLY £7.99 EX VAT

. -
O i i

® Double action trigger for accurat e air/paint confrol

® Precision machined nozde » Spechl lighiweight hose
REDUCED! WAS £28.14 Inc.VAT

NOW ONLY £20.99 EX VAT £24.66 INC VAT

fitted with optional 3 drawer unit
DIILTmNEIUA £93.98 INC VAT

EX VAT ING VAT

£119.98 £140.98

-‘

w_—- 'l:l-h

»Uitra compact precision lathe
w\Variable speed control 100-2000rpm

[ carke

#Kit Includes: Tapared spindie,
Coboured mop for inital 4
cleaning pure cotton mop
for high polsh finish
6 & lable

POLISHING KITS

BENCH
GRINDER STAND
Best FROM ONLY

*Complete :
with bott

feet anchor holes
Clarke
G]IHDEHS
s features 8" whetstone & b drysio
. HIH ONLY |

L% £12:2%
M £1 Eﬂl

m-:"

A

Ll ¥
avallable
with light

:Hmmse £29.36
LS IR T T £20.08 £36.23
O T 0 £3008
3 e
L ]
Wty "« MAIL ORDER

IN-STORE

see address detalls m—|p

ORDER ONLINE

www.machinemarl.co.uk

| .

* mﬂ[silmﬂmﬂmﬁ

see the tull 6000 product range

[ MAIL ORDER
[ 0845 450 180023z:2

B:30-Epen

ONLY
2545 o
£645%

» Compact; deal

for hﬁmm
» Quiet operation
. nHm i

INC VAT
£16.26

£17.61
£23.48
£23.48
£35.23

Includes: & Gas reguiator

& Earth clamp e Face

mask =« Welding torch

FROM DNLY
£1497% 5
£

Prod0B-150TEB
includes C0,
gas bottle

£140.98 £176.23
£150.98 £187.98
£180.98 £223.23
£230.99 £281.98
£200.98 £362.48
£320.98 £387.73

Kit includes: £29.7%
» Rotary tool o 1m fledble drive o Height adjustable
stand with clamp s40x actessories/tonsumables 85 0 2

INSEPC'HON

MODELAHPS. ELECTRODE. EXVAT NG VAT
£120.98 £162.73
£149.98 £176.23

“*Blast away paint,
surface rust, scale,
burrs, carbon & dirt &
revitalise aluminium

1,020 Itr/h Max

for quick fIJdnu o desks
® SAMTS only

£17.61 Inc. VAT

£14.99 B VAT

[T T
ABINETS
BALL  0000¢

FROM DALY

OUTPUT BIU/Mr _ EXVAT INC VAT
LITLEDEVIL 35,000 £60.98 £82.23
L1041 £ N £99.98 £117.48
10418 R [ N £139.98 £164.48

V|S|T YOUH LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30

1226 752 267

am Foad 0121 358 7877
by Mhils 0121 771 3433
01204 365700
01274 300062
(117 936 1060
020 2046 5424
01228 691666
01244 311258

RADFORD 105-107 Marningbam Lana

R 43.45 St James Stwst
COVENTRY Bshop St. 024 7622 4227
COLCHESTER 4 North Stasion Road 01206 762831
AOYDON 423427 Brighton Ad, South Croydon 020 4763 0640

GTON 214 Northgats 01325 00841
DEAL{KENT) 182-186 High Susat 01304 373 44
Darwant Strost 01332 200831
24.26 Tratks Lane 01382 225 140
EDINBURGH 163-171 Plersiold Tarracs 0131 650 6010

CHES

Maximum call charges from a BT fine are 3.
For security reasons, calls may be monitored. All prices comect at time of going to press.

MANCHESTER 71 Manchester Rid, Atrincham (161 841 2656

MIDOLESBROUGH Manvdale Triangle, Thomaby 01642 677881

GATESHEAD 50 Lablay Hil Roard
GLASGOW 280 Gi Wstan Rd
GLOUCESTER 2214 Barton Strast
GRIMSBY Cils Way

HULL 8-10 Holdemess Road
ILFORD 746-748 Estom Ave

0161 483 26520
0141 332 8231
(01452 417 D48
(472 354435
01482 23161
0208 518 4286
0113 231 0400
0116 261 b6E8
0151 709 4484
(120 8803 0961
E10 020 8558 B84
02 7488 2120
01622 760 572

NOTTINGHAM 211 Lower Parlsumont Strest 0115 956 1811
PETERBOROUGH 417 Lincain Road, Milfidd 01733 31770
PLYMOUTH 58-64 Embankmant Road 11752 264060
POOLE 137-130 Boumnermouth Foad, Parkstons §1202 117913
PORTSMOUTH 277-283 Copror Red, Copror 023 9265 4777
PRESTON 53 Backpoo! Frad 01772 0263
SHEFAELD 453 London Ao, Haslay 0114 258 0831
SOUTHAMPTON 51-518 Portswood Foad 0238085 7788
SOUTHEND L4.71135-1 141 London A, Loigh on Sea1 02 483 72
STOKE-ON-TRENT 322.306 Watario P, Hanloy 01782 207321

SUMDERLAND 13-15 Rd, Erangetown 0191 610 8773
SWANSEA 7 Samist Posd, Llarsamist 01792 70260
SWANDON 21 Vichria Road VI 40717
TWICKENHAM 13-85 Haath Foad 0208892 0117
WOLVERHAMPTON Porkfold Road, Bilton 01002 404186
01603 766402 WORCESTER 4da Lipper Tything 01006 723451

min to 0845 numbers, and 6.7p/min to 0870 numbers

LOMDON & Kendal Parads, Edmonton N8
LOMDON 503-507 Lea o Ad, L
LONDON 100 The , Docklands
MAIDSTOKE 57 Stone Street

MANSHELD 168 Chesterfiald Road, South 1623 622160

NORWICH Haighem Sirect

Clarke oriLL PrESSES Bad

® Tables tift 0-45 left and right
® Depth gauge ® Chuck guards
MODEL WMTS.' EX VAT INC VAT

i “I |ll‘i!'ﬂ 2998 £36.23

FROM ONLY

£599:77

£70337,
Precision engneered with cast iron
head, base & caumn
» Spindle speeds
100-2150mm
% Hp, 230,

1 Ph motor
e Accassones 1

available
® G3mm miling cutter
e 16mm chuck

0

00rpm
@MT2 Spindle Taper
wFace mill capacky 20mm,
end mill 10mm
« Table cross travel 90mm,
lorgitudal travel 130mm

Clarke &mm
air hose (10m long)

FROM ONLY £9.98 EX VAT

1 Belt Ditven £11.73 INC VAT

llDIJEL MOTOR ﬂ TANK EX VAT INC VAT
£84.99 E£D986

EX VAT INC VAT
£12.99 £15.26
£23.99 £2818
£24.99 £20.36
£25.99 £30.54

_ONLINE

reserve the right to change products & prices at any time. All offers subject to availability, ER0E



**N Ew**
26th Edition Catalogue

9:00am- 4.30pm Monday - Friday

Appleby Hil : ias
Austrey, Warks, T S 26th Edition Catalogue
CV9 3ER Tor 01627 820004 " UK: £7.00 inc p&p Rest of World: £12.00 inc p&p
Sales@ajrecves.com Fax. 01627 830631 Europe: £8.00incp8p  New Price List 4x 15t Class Stamps
Hitp:/Awww.ajreeves.com :

The 'International Range' of Boiler Fittings
exclusive to Reeves 2000

' %)QEL ENGINEER

Su?l iers of Drawings
Quality Castings
for over 190 Models

Shop securely with Reeves 2000 at

www.ajreeves.com




Steam in the air

An acquaintance of ours refuses to take or read a
daily newspaper. His reason is that he sees so
many of his friends, relatives and workmates
become distressed by what they read in the
papers that he believes he will probably live a
longer and happier life if he avoids subjecting
himself to such stress. Well, that is one point of
view! However, in our line of work, i.e. editing a
periodical like Model Engineer, it is not one we
can really condone. In any case the diligent
reader can usually find something of interest
amidst all the gossip columns and comment on
the antics of our politicians in Parliament
featured in our ‘dailies’.

One such example came our way the other day.
It seems that the Daily Mail features an Answers
to Correspondents page in most issues and many
and varied are the questions asked. A bit like our
own Post Bag, we suppose. One recent query
was: "Was there ever a steam-powered
aeroplane?” Several people have responded but
most would do well to read Steam in the Air by
Maurice Kelly (published by Pen & Sword, ISBN
1 84415 295 2). Unless we have missed it, the
work of people like William and George Besler
has passed the bulk of the population by.

However, a recent response to the question
mentioned a possibility we were not aware of.
The writer, one Tex Waite of Cheshire, relates that
during World War I1 a story did the rounds to the
effect that an attempt was made by the British
government to develop steam powered heavy
bombers. This was, of course, at a time when
high-octane fuel was difficult to come by so the
story is perhaps not as weird as it might seem at
first. The work was allegedly carried out at RAF
Marston Moor on Handley-Page Halifax aircraft
and involved the use of two Sentinel waggon
engines arranged to drive four propellers through
a system of gearboxes and drive shafis. The boiler
details are not given but it is implied that the fuel
was in the form of coal or coke so the standard
Sentinel boiler may have been pressed into

service. Water was carried in the redundant fuel
tanks and fuel in the fuselage and wing roots.

Knowing that some of our readers are well
verses in aeronautical history we put this story to
you for comment. Did such aircraft ever exist and
what was the chance of such a scheme working
satisfactorily? Letters to our office in Orpington
please, not the Daily Mail! Perhaps Mr. Waite
himself is a reader, or known to a reader, and
might be persuaded to tell us more.

How much?

“How much did you say?”

“Eighty seven pounds 50 an hour; Sir,” came the
echoed reply to a query on the labour charge for
the local Volvo dealer to replace a cracked
headlamp lens.

Struck us as a bit on the high side, but a quick
bite of the tongue stopped a minor tirade about
charging anything like that for work that is largely
de-skilled, thanks to plug-in diagnostics,
replacement units, computers for this that and
t'other. Or about jobs that require nothing more
demanding than knowing how to use a screw driver.

Decided not to have the lamp done. Just
handed over the plastic for best part of £400 for
the routine service — fortunately there was no
‘extra’ work involved. In other words going on
for £200 an hour, if you add in materials, for
nothing more difficult than changing an oil filter.
"Yes, that does include VAT, Sir."

And its not just because it’s a Volvo. The little
Honda Civic didn’t cost much less.

So what should our models be worth? That
little steam engine you made for the youngster
that passed a pleasant fortnight, and involved
more than a little knowledge and skill. What is
that worth? According to the local Volvo dealer,
if they had the ability to do it, up to £16,000.

That simple 5in. gauge locomotive just
finished by the chap at the club. Must be worth
£200,000.

One of Cherry Hill’s traction engines?
£1.2million plus.

Another change

Thanks to all those who have changed their
address lists to update contact details for
Moadel Engineer.

Now, there’s another change following
Encanta Ltd joining Magicalia Ltd.

Please change emails which end in
*.encanta.co.uk’ to ‘.magicalia.com’

So that now our addresses are, for example:
david.carpenter(@magicalia.com

And neil.read@magicalia.com

And all other staff addresses follow the same

pattern, and general addresses can be found
on the contents page.

Meanwhile, don’t forget our correct snail
mail address is:
Model Engineer
Berwick House
8-10 Knoll Rise

Orpington

Kent

BR6 OEL

Please address all

‘The Editor’.

correspondence to

Will any one ever pay those sorts of prices? Of
course not.

Will we keep paying £300-o0dd for a two-hour
car service? If it is under guarantee, of course. If
we are busy, naturally.

Crazy, isn’t it?

However, if anyone out there wants a model
built, we know a couple of clever chaps who
could be lured away from editing for, oh, as little
as £75 an hour.

New look next issue
The next issue sees a new look and a couple of
super new series which we anticipate will be
highly popular. First is Ayesha I1, the recreation
of LBSC’s original engine by Tony Weale.
Working from the Curly original, Tony has
produced a design in three versions of the
Atlantic: Marsh, Ivatt, and original Ayesha. We
also have an article from Tony on the *Battle of
the Boilers’ and how Curly’s little locomotive
changed the course of model engineering.
Anyone who has seen Tony's prototype, cannot
fail to have been impressed as it ran for hours on
end on a variety of continuous and up-and-down

WATER LEVEL tracks all last year. It has plenty of power, too.
CONTIROL
Enough to pull a passenger or two, as well as the
e - . — - - = _ =
| driver, given good adhesion.
o w 2 So here’s a chance to build what is the most
o e | K . . I = important locomotive in the history of model
3 .' Lo i'."-b | $ 3/ A engineering, It is a good project for beginners
s ) D el ' d rienced builders alike. In 2!2in. gauge
D LD e L I 'Cw mitet—t = | B 1 and experi . . gaug
- ;c', 2 "o i Ll T — pii it is a manageable proposition in terms of
{4000 - oy o g o handling and transportation, All the castings are
P | 3F | ey 3 L2 |t available from the National 2.5 Gauge
W. aTE % 1 wadin | W) o
ot Association.
i T T T i s i TR T iR Also in the next issue Dick Stephen will
o el o - O S describe a brilliant new clock (see photo on the
. -~ e p— o s & =
L oond] {7 oo, T 1 & . | SZowmiow & cover of this issue), Peter Rich pofiles the Grear
G O fan | Bear; and Neil Read profiles the SMEE.
— e ) v . .
8W) CLOSED o BW3 CLOSED « | 8IC Y 1™ Jx% This next issue also sees a new look to M.E. We
SW1 OPEN « SW2 CLOSED « 15 88C | a —J hangi 1 d
SAY1 CLOSED &3 OPEN « 30 SEC AN s A are changing to a new, larger, more open, an
) ;-ga . &P'ng&ié.c‘ WTEGAAL Witk ngu‘r:::)&n -'rr\ oY casy to read typeface for text and headlines.
4 OPEN « 120 § D00 5 7 #
54 CLOBED = 240 5CC IC2 o DVD 845 EXTTANAL 7O PCO i Gone will be the tints over the pages, and
headlines will be in bright CAD type colours.

The aim is to make ‘ours’ easier to read, and
more attractive to encourage newcomers to take
up model engineering.

We also aim to bring you news of the new dates
and venue for the Model Engineer Exhibition,
which reaches its Centenary this year.

Bother and corruption

Unfortunately the water level control diagram in Tim Greenwood's article on electronic boiler
control became corrupted, as did a couple of adverts, in issue 4290, 5 January 2007. Apologies all
round from M.E. Above is the diagram in its uncorrupted form.
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Brazing alloys and
copper boilers

SIRS, - I am not quite sticking my
head above the parapet, but [ am
waving my hat on a stick.

I read the recent comments on
the above topic out of interest
during my normal perusal of the
magazine, some days later I had a
nagging thought that something
was possibly wrong or that I had
missed. | re-read the articles and
still could not think what it was
that was niggling at the back of my
mind. I will state right now that I
have never built a copper boiler
and am unlikely to, but I have done
quite a bit of brazing/bronze
welding (or ‘Sifbronzing’). From
time to time this niggle came back
to me and now some three months
later a form for ‘the niggle’ took
place in my mind.

The thought was: If the test was
for zinc content of a braze/weld on
a copper boiler and its electro-
chemical extraction by the chloride
content of water, then the sample
used should have been an actual
braze/weld, not an unused rod.
This because these rods are a
eutectic alloy and the zinc content
is dramatically reduced when a
weld is made because a modicum
of the zinc “boils off”.

This is why it takes a higher heat
to re-melt the joint, and the hotter
the applied heat in applying the
original weld the lower the residual
zing in the resulting joint. So if
there is not as much zinc in the
joint as the article suggested, there
isn’t as much to remove as the
article prescribed and the joint will
not be as weakened as suggested.

My hat is now waving for
pundits to shoot at!

Peter King, New Zealand.

Bristol Hercules engines
SIRS, -May [ refer to the letter
from Mr. John Willock of
Warwickshire (M.E. 4281, 1
September 2006) regarding the
Bristol Hercules VI and XVI.
Although I flew as engineer in
Stirlings for a short while in 1944,
I had little knowledge of the
Hercules engine apart from a
general talk at the beginning of a
course (possibly six months long)
on the Lancaster, with Merlin
engines. So my knowledge is
modest and about 60 years-old, as
is my memory. But by reference to
my textbooks, I located a drawing
of a cylinder head showing the
sleeve relief valve in a book dated

1943, [ have, since
reading the letter,
located an expert in
the Rolls-Royce Heritage Trust,
who informs me that although all
cylinders were fitted with relief
valves, a subsequent modification
introduced shallow grooves in the
inner top surface of the sleeves to
achieve the same object.

If I might refer now to the Mark
numbers, the Hercules Mark VI
was fitted with a manual mixture
control lever, which could be used
to weaken the mixture strength at
cruise to economise on fuel: The
Hercules Mark XVI was fitted
with an all-can-do carburettor,
which optimised the mixture
strength at all throttle positions,
and ambient conditions.

It might be of interest to know
that one of the Bristol Hercules
engines, recovered from the crash
site of one of 115 Squadron’s
Mk.II Lancasters in 1995, may be
seen at a Display of Memorabilia
of RAF Witchford. This is on show
in the foyer of the Grovemere
Building on the Lancaster Way
Business Park (formally Witchford
Airfield) off the A142 between Ely
and Witchford. For more details
readers should telephone
Grovemere on 01353-66666.

With reference to the discussion
on sleeve valves and the port
design thereof or even other aspects
of the sleeve valve as related to the
Bristol radial engines, it is possible
that the Rolls-Royce Heritage Trust
might be able to help.

Contact: Brian Whatley, Rolls-
Royce Heritage Trust, Bristol
Branch E,W. 6-18, PO Box 3,
Filton, Bristol BS34 7QE.

Roy Simmons, Bristol.

Aero engines - last word?
SIRS, - The subject of WW2
aircraft is possibly of only marginal
interest to the majority of readers,
but without wishing to prolong this
correspondence unduly, I would
welcome the opportunity of
replying to the last letter of Mr.
Shilling (M.E. 4288, 8 December
2006). So now we have it, his
service in the RAF appears to have
taken place after the end of
hostilities, and therefore he had no
opportunity of “hands-on’
experience of these machines,
conversely the writer spent close on
2,500 hours doing just that.
Armchair book experts abound, but
before rushing into print, should
endeavour to utilise the best
sources, Janes probably the most
accurate but expensive, a book
entitled Hurricane by Edward

Roger Winslade's set up for cutting a screwed nose for his lathe.

Shacklady lower priced and covers
pre-War developments leading up to
the building of this aircraft. Mr.
Shilling tells us that 12-cylinder in-
line engines did not exist, but the
Rolls-Royce FW A was of this
type, developed from the Curtiss
Corp. D.12 engine, and fitted to the
Hawker Hart bomber and others.
All variants and ‘specials’ are
covered, grouped together in the
Kestrel family, also the Goshawk,
Falcon, Peregrine etc., some
specified as steam-cooled.
Regarding the altitudes that
Wellingtons could reach, no doubt
the early types fitted with Bristol
Pegasus engines might struggle to
reach over 20,000ft., but it is
surprising that Mr. Shilling seems
unaware that most aircraft with
single-speed supercharged engines
had a Service Ceiling around this
figure, even the training Oxfords
and Ansons. So he might reflect
why two-speed superchargers were
employed, as | previously stated, the
“drill” was to change into high gear
at 20,000ft. and start using oxygen.
Wellingtons and Lancasters were
used for Tiger Force training, the
Bristol Hercules of the former gave
between 1600-1850hp. It is in print
that one fitted with Rolls-Royce
Merlins of only 1350hp was
designed to fly at 38,500ft.,
certainly there was no problem with
the aircraft which we used to reach
over 30,000 feet. It was during
WW2 that ‘jet streams” at high
altitudes were first discovered,
causing some consternation to
navigators at times. Mr. Shilling
also seems to know more about
Tiger Force than myself, modified
Lancasters were never mentioned,
the designated aircraft Lincolns
with much needed ventral turrets
and cannon gun armament. The
proposed base was Okinawa, so it
was certainly a relief when the atom
bomb was dropped, but which was
to cast such a dark shadow over the
world for years to come.
Cyril Cannell, Isle of Man.

Screw nose lathe
mandrels

SIRS, - You have featured a series
of articles on modern industrial
lathes. There is one advantage of
older machines with a screwed
spindle nose. It is possible to make
a pattern of the spindle nose and to
screw cut back plates for
accessories on the same machine.
As the thread was 4tpi, to ensure
sufficient rigidity a tool was made
from pieces of flat steel welded to a
piece of steel bar. This was bolted
in place of the standard tool holder.
The internal threads were cut easily
with this set up. A collar on the
faceplate enabled the tool to pass
right through the ‘new’ back plate.
Roger Winslade, Falmouth.

Condenser shoehorn

SIRS, - I enclose herewith a
photograph of a shoehorn I made in
1946 while serving as a junior
engineer on the M.V, Columbia Star.

A piece of 18g condenser tube
9in. long by 3/4in. diameter was
used. A 4in. slit was made at one
end and the tube opened out and
shaped.

The shoehorn is in daily use, but
the ship has long since been
scrapped.

The second engineer at the time

It

Mr. McMillan’s shoehorn made from
condenser tube.
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was very displeased to find that
one tube of the spare set of
condenser tubes was shorter than
the others!

P. S. McMillan, Devon.

Colchester lathe
accuracy

SIRS, - I noticed with interest in
M.E. 4282 15 September 2006 the
article by Tony Griffiths about
Colchester lathes. These lathes are
very familiar to me, when at
Technical College before WW2 1
worked on the belted versions of a
Colchester Triumph, a Master and a
Harrison, all of which I enjoyed
using and which were much better
than my Dad’s treadle Relmac!

After the war when in the
scientific industry, my job over the
years involved setting up several
workshops and I arranged for the
purchase of a number of lathes
from the Colchester range, Marks
1 and 2 Triumphs, Masters,
Students, Bantams and
Chipmasters. All, except possibly
the Chipmaster, gave excellent
service and were probably the best
value for money lathes. However,
the feature that was probably their
greatest asset was the Gamer
(French, pronounced *Gamay’)
precision bearings fitted to the
headstock.

In the early 1960s we were
working on the development of
what was to become the world’s
first commercial scanning electron
microscope and the electron optics
required very precise turned
components of soft iron. To enable
us to measure the roundness and
flatness of these my MD had
already authorised me to obtain a
Taylor Hobson Talyrond capable of
measuring circularity and flatness
to the order of millionths of an
inch. Before purchasing any lathe
for this work we insisted that our
engineer should turn, under
carefully controlled conditions, a
circular and faced test piece which
we would check on the Talyrond.

Not only were we choosing the
research workshop machine but
also the machines for the ultimate
production departments. Cam
action, i.e. endways movement of
the mandrel affecting flatness was
as important as circularity. When
the manufacturer was asked the
errors of their lathe turning some
said “Oh negligible error” to
which we replied “That is for us to
decide”. Many lathes in the 6in. to
8in. centres range from the
cheapest to the most expensive
were tested and surprisingly no
lathe came anyway near the

Colchester Masters or Triumphs!
Admittedly some of the expensive
machines were better built but no
headstock was as good as the
Colchester and we were able to live
with the lathe build to get the
headstock performance we needed.

The MD of one reputable lathe
manufacturer was so insulted when
we rejected his machine that was
twice as expensive as the Master,
he obtained and fitted a pair of
Gamet bearings from Colchester
but he didn’t know the tricks of
adjusting them and Colchester
were not telling!

Incidentally, the Colchesters we
installed were used for many years
and their performance did not
deteriorate throughout their
production life. Headstock bearing
trouble was unknown.

Cylindrical grinders were also
tested and for interest we tested a
Myford Super 7 which was
remarkably good.

While we were doing this
investigation I was invited to the
Colchester plant at The Hythe and
found it using some very
interesting production techniques
and well organised.

Donald Unwin, Cambridge.

Gorgon bearings
SIRS, - Regarding the query of Mr.
A. H. Middleton (M.E. 4287, 24
November 2006). The bearings he
requires for the Gorgon can be
obtained from
www.technobot.co.uk or
www.arceurotrade.co.uk

As for the square section brass
tube for the condenser box, 1 have
not been able to source any, and
have resorted to fabricating them
from brass sheet and silver
soldering them. Hope this helps
Mr. Middleton.
L. Hutchinson, Nottinghamshire.

Railway litter?

SIRS, - The following tip may be
useful to your readers. | recently
built a static model for a friend and
to finish it I needed some track
ballast. Being the sort that likes to
work from scratch, 1 used Happy
Shopper cat litter. You have to sieve

it twice, once to remove any dust
and secondly to get the size you
need. Also, at £1.75 for 10 litres it’s
very economical or free if you've
got a cat.

David Sterling, by e-mail.

Cancelled course

SIRS, - North Yorkshire County
Council, via its Adult Learning
Manager has cancelled the Model
Engineering Course based at
Yorkshire Coast College, the course
ran for more than 30 years. The
County Council hired the workshop
and provided the teacher. Yorkshire
Coast College will consider running
a course in the future, from
September 2007. The lecturer in
charge of the workshops is new in
the job and has asked us to be
helpful and obtain details from
other Colleges. We need to know
the course fee, hours per week,
number of weeks, syllabus, exams
if applicable etc., to build up a case
for the course to run.

If any readers are attending a
Model Engineering course then
would they please contact me?
Being retired, and available almost
any time, a phone call would be
appreciated. 01723-362537. Just
leave your number and [ will phone
you back.

John Fletcher, by e-mail.

Another cancelled course
SIRS, - I am sadly writing to advise
you of the demise of the practical
engineering course at Newbury
College. This was a very successful
course running on three evenings
per week in 2005/6.

Initially the students were
warned of impending closure at the
end of March 2006 but thanks to
our local MP and several of his
neighbouring colleagues, the class
was allowed to continue for the
autumn term at the current course
fee rates “to enable completion of
projects!”

Various reasons were offered to
justify the closure:

Public funding had been reduced
by 10% - presumably course fees
could not be increased to make
good this shortfall!

Views and opinions expressed in letters published in Post Bag should not be assumed
to be in accordance with those of the Editors, other contributors, or Encanta Media Ltd.
Correspondence for Post Bag should be sent to: -

The Editor, Model Engineer,

Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 0EL; fax: 01689-886666
or to david.carpenteri maglcalla.com
Publication is at the discretion of the Editor,

The content of letters may be edited to suit the magazine style and space available.
Correspondents should note that production schedules normally involve
a minimum lead time of six weeks for material submitted for publication.
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lents’ details are not published

unless speaﬁ;mammms to do so are given.
Responses to published letters are forwarded as appropriate.

The local authority (West
Berkshire Council) states that “all
courses should be a learning
environment where students learn a
clear set of skills and then progress
to appropriate higher level
courses. We do not fund ‘clubs’
where the same learners work on a
project term after term over a
number of years."

Surely making models using
large lathes, milling machines and
other industrial workshop
equipment constitutes learning?

Many students (approximately
40%) are retired and so would not
expect to progress to higher
courses. Also has anyone ever
completed a major project inside a
year when relying on a college
workshop?

The college has offered to let the
course continue on a “self funding
basis” for £199 per 10-week term
(£6.60 per hour). This is a four
fold increase for pensioners and
double the original fee for the
under 60s.

On a more cheerful note, West
Wiltshire College at Chippenham
is running a similar course starting
in January 2007 at £4.30 per hour
over a 10-week term.

Newbury College moved to a
new site a few years ago having
sold off all its old machines at
giveaway prices. At the new site it
was re-equipped with Chinese
machines — maybe we complained
too much!

Whatever happened to
education, education, education?

Incidentally, Malcolm Stride was
once a member of the Newbury
College course.

Malcolm Hynes, Berkshire.

I was indeed a member of the
Newbury course for several years
and even managed to complete
some projects. | am saddened to
learn that it has been axed. I think
the narrow view that one must
progress to “an appropriate higher
level course” shows a lack of
understanding of such things
because all model engineers learn
by moving on to more advanced
projects as the years go by —
Malcolm Stride.

Sentinel Sirena

SIRS, - I was reading some old
(early 1960s) Model Engineers and
came across a Sentinel locomotive
construction called Sirena. Does
anyone know if castings were ever
made available for this locomotive,
other than the Stuart ones, and if
they are still available?

Derek Jones, Coventry.
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Geoff Dowden

describes how an LMS Jinty 3F
became an ex-Midland Railway 3F,
a class introduced in 1903, the last
year that Samuel W. Johnson was
locomotivemotive superintendent,
although the design is credited to
his assistant and successor R.M.
Deeley.

Part

t all began following my decision to attend the
IManin Evans Rally at Brighouse and where
by co-incidence, I had a completely
unexpected meeting with the gentleman from
whom the rally took its name. At some point
during our conversation I was invited by Martin to
submit an article to Model Engineer relating to the
building of my locomotivemotive to his * William®
design. The experience was my first sojourn into
the realms of ‘proper’ railway modelling, having
until 1983 concerned myself for 30+ years with
the delights of “00° gauge, plus a very brief
flirtation with its big brother *0'. Shortly
afterwards, my appetite now whetted for the larger
scale, I was in the local library browsing through
the pages of a copy of the M.E., the issue which by
sheer chance contained part X of Martin's series
on *William - A Locomotivemotive for Beginners’.
As it turned out that incident proved to be a
life-changing event, as from that moment
onwards it was * William or Bust’ as far as [ was
concerned. The rest is history as the expression
goes. In the final paragraph of my article, which
was published in September of 1994, | mentioned
that I was building a Sin. gauge tender version of

an ex-Midland Johnson 3F utilising Martin’s Jinty
notes for the construction of the chassis and it was
impossible for me to have forescen in 1987, after
completion of ‘William’, that it would take almost
twenty years to accomplish this second challenge
as | naively thought that having built * William’ in
four years, | now knew what I was doing and
could build this new locomotivemotive in half the
time.

How wrong can you be? What happened to the
splendour of middle age? It must have passed me
by as | could have had a bus pass six years ago if
I had so wished! However, it is only fair to say,
that in the meantime, and for the reasons outlined
in the July 2000 edition of M.E., [ have
completed Sin. gauge versions of a bogie riding
truck; a 20 ton LMS brake van; a seven-plank
private owner mineral wagon; a narrow gauge
slate wagon, slightly amended to couple up with
the standard gauge stock and more recently, a 12
ton NE covered van. In addition, there was also a
period of 15 months or so when I made no
progress whatsoever following a house move.

As some degree of encouragement to other
pseudo modellers like myself, maybe lacking in
technical or practical experience but making up
for this shortfall ten times over in sheer
commitment and enthusiasm, I thought that a
description of some of the problems and
solutions that I encountered dabbling in the
realms of the unknown may serve as a prompt, or
perhaps be of some assistance, to anyone a little
hesitant about ‘taking the plunge’ to construct a
complex piece of machinery with frequently
little to refer to and without the benefit of
someone else’s knowledge and expertise in the
form of plans or working drawings.

‘What I failed to mention in my earlier article

was the reason why I decided to convert to the 3F
in the first place instead of completing the
straightforward Jinty tank. However, with the
benefit of hindsight many of us would be brain
surgeons or rocket scientists and on reflection, in
some ways, I wish that [ had stuck with the Jinty,
as well before now, [ may have been in the
position to enjoy balmy summer steaming
sessions at the track and thenceforth into the
enviable position of being able to build more
freight rolling stock! Nevertheless, I have been
reminded by several of my fellow club colleagues
that a Sin. gauge 3F could perhaps create a little
interest around the club tracks and be something
of a rarity if and when it ever hits the road! My
following comments, therefore, generally follow
the chronological order in which events unfolded
with the tender being built to virtual completion
after producing the locomotivemotivemotive’s
rolling chassis and before fabricating the
locomotive firebox wrapper and erecting the cab
assembly.

Construction begins

At one of our club meetings shortly after
‘William® was completed, a fellow member was
inviting offers of good homes for three sets of
Jinty frames which an acquaintance of his was
anxious to dispose of following unfortunate
difficulties being experienced on the domestic
front. I was well aware of Martin's series in MLE.
of course, and with a strong leaning towards all
things LMS, I thought that I could do worse than
volunteer my services and consequently became
the proud owner of one of the sets of frames.
Incidentally, to this day I never did learn the fate
of the other two sets.

With stretcher, crosshead pump, cylinder
block, horn block and wheel castings duly
purchased, construction followed the printed
page and was uneventful until just prior to wheel
turning stage when [ asked myself “Did [ really
want another tank engine?” This self-
examination was prompted by my still vivid re-
collection of the trauma I suffered in my attempts
to construct the left-hand side water tank of
‘William’, a complication necessary to allow the
passage of the reach rod to the weigh shaft.
Subsequent deliberation eventually provided a
negative response together with visualisations of
some other exciting and attractive alternative.
Further progress was, therefore, abandoned and [
set about the task of identifying a substitute.

It would be fair to say that I then spent literally
hours searching through railway magazines and
books etc., even my old copies of lan Allan ABC
of LMS Locomotivemotives of 1946 and 1948
were scrutinised, in my attempts to identify a
prototype that would fit my criteria, namely
similar shaped frames with identical axle centres.
I had almost given up hope when a copy of the
June 1964 edition of the Railway Modeller
revealed a 4mm drawing of the Johnson 3F
locomotivemotive, but without any tender detail.
After a little study, I realised that a few
compromises would have to be made, i.e. larger
diameter wheels, shortened frames, different
boiler design and brake gear, but never mind, the
wheelbase appeared to be correct and I
concluded that I would worry about such
trivialities later. Bad decision!
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First things first. Who supplies scale 5ft 3in.
diameter wheel castings for a Midland 3F?
Answer? Nobody. So 1 had to review the options.
Making my own patterns, or asking someone else
to oblige, were both considered to be non -
starters, which left me with the only other
alternative, i.., an existing pattern for some other
design would have to fit the bill. Was there another
prototype therefore that had the correct wheel
diameter and number of spokes, identical boss
shape and balance weight arrangements and most
importantly, if so, were the necessary castings
available through our normal retail suppliers?
More hours of scanning the trade catalogues
without success until I discovered that the LNER
J39 wheels appeared to be reasonably similar, not
exactly identical but with correct boss, sixteen
spokes and albeit cast for a locomotive with
slightly smaller driving wheels than the 3F, I
realised that this was as near as [ was ever going to
get with an ‘off the shelf’ product and the
anomalies could be addressed later. Forunately
my friendly casting supplier exchanged my Jinty
wheels for a set of J39 castings and the point of no
return had been reached. Construction could now
begin again in carnest but progress was soon
interrupted, as the need to make the changes to the
rear end of the frames now became the priority.

The Frames

Having exchanged the wheels, the appropriate
alterations now had to be made to the frames and,
as my chosen prototype was a tender version, the
rear extension of the frames to support the
bunker superstructure was superfluous.
Reference to the 4mm drawing revealed the
position of cut and the additional slight
amendments required. Consequently, the rear
buffer beam was detached from the chassis and
13/8 inches of frame material was squarely
amputated from each side with the hacksaw. This
was followed by attention to the other
modifications required, which included transfer
of the reverser stand from the left to the right
hand side of the cab, the details of the whole
operation being shown in figure 1. The buffer
beam then had its buffers and stocks removed
and transferred into storage for re-use on the
tender in due course. Next the coupling hook slot
was opened out, extended transversely and the
additional triangular gussets fitted to the inside
in order to accommodate the tender coupling pin.
After cleaning up the ends of the frames the old
beam was refitted as a new drawbar and wheel
turning could commence at last.

To say that I am entirely satisfied with the end
result of the wheel turning exercise would be
perhaps something of an untruth. In spite of very
careful machining to achieve the maximum of 5ft
3in. diameter equivalent for the class 3, the
outcome is that I have finished up with wheels
whose rims maybe look a little *heavier’ than
those depicted in photographs of the 3Fs. To
correct the situation would have meant the
removal of more metal from the inside of the rim,
a procedure where every thou machined away
would contribute towards the creation of an
unprototypical and unsightly step at the base of
the spokes. I therefore adopted the good old
British compromise by considering the former
situation to be the lesser of two evils, reluctantly

g4 Figure 1 - Rear frame amendments
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Figure 1A - Balanced slide valve arrangement

accepting that this was the price I had to pay for
not having the correctly dimensioned castings in
the first place and moved on with Martin’s notes
for erection of the cylinder assembly, crosshead
pump and valve gear, etc. However, a club
colleague recommended that 1 should take the
opportunity to fit balanced slide valves and after
an explanation as to what that meant, | made the
small deviation from the published drawings and
altered the valve arrangement to that shown as
figure 1a.

Air test
Chassis construction continued to air test stage
when the same club member mentioned above

offered me appropriate facilities at his works
premises, Subsequently, well oiled up and with
the weigh shaft clamped in full forward gear, (the
notches in the reverser stand sector plate not yet
having been cut), the air hose was connected and
the compressor activated. As the wheels began to
rotate and [ watched the almost hypnotic effect of
the valve gear motion, [ felt an enormous glow of
satisfaction, perhaps second only to the ultimate
thrill of being in control of the regulator when a
locomotivemotive that you have built takes to the
track for the first time under its own steam.
Suffice to say the chassis performed equally well
in reverse gear and ticked over on a quite small
level of psi like the “proverbial sewing machine’.
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The brake gear

Jinty’s brake gear arrangement is quite unsuitable
for the class 3 wversion, but where were the
necessary details that | required? More reference

to photographs and perusal of previously
published M.E. designs ultimately enabled me to
make some assumptions with regard to the shape,
proportions and arrangement of the main
components that | required. Brake beams, pull
rods, and fork joints etc., were duly produced and
then Jinty hanger pin castings machined ready
for fitting. I then produced a scries of cardboard
hangers to calculate the appropriate dimensions
and then by trial and error I was able to
determine the location of the six new brake
hanger pin fixing positions in the frames, the
originals for Jinty’s smaller wheels of course,
being quite unsuitable.

I also considered that my Jinty brake block
castings were too small and as I was unable to
locate any suitable replacements through the
trade outlets, there was no alternative but to take
steps to machine my own set. A chunk of %/16in.
thick mild steel sheet was therefore mounted on
the faceplate and machined to an internal radius
of 21/2in. after which it was a simple marking out
job, sawing, drilling and filing to shape and then

into the vertical slide for slotting. The resulting
set of blocks was fine, but for operational
purposes Jinty’s cab positioned brake column
standard would need to be changed. The 3F
required a steam brake arrangement, so it was
back again to previously published M.E. designs
in the hope that I would be able to glean
sufficient information to enable me to design a
system that would be appropriate for this
occasion. Careful calculations followed which
resulted in the fitting of a new cast brake cylinder
stretcher at the point where the final top curve of
the frame begins. Gunmetal bushed, cross shaft
brackets were attached at the bottom and rear end
of the frames together with all the various bits
and pieces to complete the assembly in keeping
with accepted practice. Fortunately, there was
just sufficient space for the stretcher and cylinder
assembly to drop into position behind the rear
axle and 1'2in. forward of the front of the
coupling pin gusset as shown in figure 2.

Lubrication

In the early days of William's service 1 had
experienced some difficulty with the mechanical
lubrication system, either too little or too much
oil, but eventually I got it right. By comparison,
1 had envied the apparent reliability and ease of
control of a friend’s hydrostatic system fitted to
his Sin. gauge ‘Pansy’ and thought that if ever
the occasion arose, | would adopt a similar
arrangement and this was just such an
opportunity! I was further encouraged when this
same ‘Pansy’ owner gifted me a ready made
cylindrical oil tank 1'/22in. diameter and 2in.
deep, and which quite incredibly fitted perfectly
into the only possible available space to the left
of the coupling pin gussets and to the rear of the
newly fitted brake cylinder stretcher. The latter
component was used to mount a small
rectangular plate, the rear edge of which
provided a 90deg. fixing point for a similar plate
silver soldered in a vertical position to the top of
the tank as shown in figures 3A and 3B. A note
was made not to forget to provide an additional
valve position on the backhead for a water
supply to the bottom of the oil tank and in due
course to locate a suitable drawing for the
manufacture of a sight glass and oil regulator
arrangement when, ultimately, 1 utilised the
detail design produced for * Torquay Manor®. At
the opposite end of the locomotive a small
bracket was then fitted to the rear of the lower
plate of the steam chest in readiness for the final
fitting of the connecting union of the cylinder oil
feed line from the sight glass in the cab.

Guard irons

Drawings for the guard irons were not included
in the Jinty series and as these fittings present a
prominent feature and important purpose on
most locomotive front ends, it was considered
imperative that my class 3 should be no different.
1 therefore prepared my own drawings, figure 4,
and manufactured a pair from !/8in. thick mild
steel, bolting two plates together for drilling,
sawing and filing before separating to finish the
top and bottom edges and final bending to left
and right handed shape. The irons are secured to
the frames utilising the three holes shown on the
Jinty frame drawing, the two rearward holes
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using shortened 8BA hexagon head bolts, and in
order to avoid breaking through, screwed into
very carefully tapped holes in the cylinder block.
For the sake of safety, I seem to remember that 1
may well have removed the cylinder block from
the frames in order to carry out this operation, a
little tedious but worth the trouble to avoid any
possible disaster. A conventional nut can retain
the forward bolt as the hole is clear of the front
edge of the cylinder block.

Springing arrangements

It must have been about this stage in the chassis
development that | became fully aware that the
prototype springing arrangement behind the
driving wheels is quite noticeable and | was very
annoyed with myself for not registering this fact
much earlier. It was, therefore, paramount that
this issue should be addressed before moving on
to anything else. Reference to the trade
catalogues enabled me to purchase a set of
aluminium leaf spring castings of the correct
dimensions and complete with shackle and
buckle detail. However, as supplied, the casting
would not fit into the restricted space behind the
driving wheel but by judicious milling and filing
to reduce the thickness of the metal at the rear of
the shackle by 50% to %/32in. and similarly, the
creation of two U-shaped slots centrally, to
accommodate the real springs and pins beneath
the hornstays, the castings eventually fitted into
the space quite nicely. One small leap of faith for
me or ‘where there’s a will there’s a way’, as 1
recall being frequently encouraged as a child by
my WW 1 ex-Royal Marine paternal
grandfather! The dummy units are retained in
position by suspending each end of the leaves by
small links, but unfortunately, not all of the
twelve links can be attached in identical fashion
because of other bits and pieces already in
position. See figures SA and 5B.

The centre axle is the most straightforward, the
lin. long links being tapped 8BA each end. The
lower end fits into a generous !/8in. rebate at the
rear of the spring shackle end, drilled No. 43 and
the upper end positioned behind No. 43 holes
drilled close to the bottom edge of the frames and
just to the left and right of the horn plates, both
top and bottom of the links being secured with
8BA hexagon head bolts. However, the forward
end of one pair of leaf spring units is not rebated
out as they are treated slightly differently as
described a little later for the front axle.

The rear axle again uses lin. links, which are
secured to the shackles as before, but the top
fixings require special attention. The lower of the
two circular frame stretchers is located exactly
where the forward link has to be secured, so I
removed the stretcher, mounted it in the lathe
chuck and milled out !/2in. diameter to a depth of
5/32in. from each of the thickened ends. A slot
was then filed in the end allowing the link to be
dropped in when the stretcher can be replaced
ready for securing by sharing the same fixing
bolt as the stretcher. See figure 5C. The slot at
each end should, of course, be in identical
alignment. The top end of the rear link is drilled
for 8BA clearance and is secured with a nut at the
back of the frames to the most forward of the
three bolts holding the brake cross shaft brackets
to the bottom of the frames.
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Figure 5 - Dummy springing arrangements
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The rear link of the front axle can fortunately
be dealt with as the centre pair. However, it is not
possible to secure the forward link behind the
frames as the cylinder block fills the entire space.
After a great deal of thought, I resolved the
problem by producing a link shortened to 3/8in.
and thinned down to 3/32in. thick.

A slot a few thou” wider was then milled in the
front end of the shackle slightly to the outside of
its longitudinal centre line, in order to create a
mini ‘mortice and tenon’ arrangement that
allows the lower end of the link to be inserted and

then secured with an 8BA hexagon head nut and
bolt. The top end of the link is fixed in position
by a suitably shortened 8BA hexagon headed bolt
screwed into a tapped blind hole in the side of the
steam chest and located just below the bottom
edge of the frame. Figure 5D illustrates the
principle. The task was quite fiddly and time
consuming but I am convinced that it was well
worth the effort as the spring units do look the
part and as a bonus, conceal a good proportion of
the real axle springing arrangements.

@70 be continued
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A COMPACT
RATCHET BRACE

Bill Steer

continues the construction of a
precision version of this simple tool
with the centres.

@Part Ill continued from page 22
(M.E. 4280, 5 January 2007)

wo interchangeable centres are provided;

male and female. Their purpose is to abut

against a suitable supporting structure
which in turn provides the reaction for the brace
to thrust against. For many applications the male
centre will be the obvious choice; its shape
enabling it to be readily located in existing holes
etc. For other applications, particularly where
space is at a premium, the female centre will
prove to be more appropriate. Both are hardened
and are a tight push-fit in the thrust transfer
sleeve. To help with their withdrawal from the
latter, each centre is equipped with a pair of
tapped holes for use with jacking screws.
Figure 7 gives the details of the centres.

The shape of both centres is such that when
making them, we are faced with maintaining a
reasonable degree of concentricity on the
machined surfaces cither side of the flange.
Ideally we might use collet chucks to hold the
work, but, since a slight loss of accuracy here is
unlikely to have serious consequences, a 3-jaw
chuck, in good condition, will probably suffice.
If, however, yours runs out of true by more than
a couple of thou-or-so, on the diameters involved,

you may prefer to use an independent 4-jaw
chuck in conjunction with a dial test indicator.
Since silver steel is a fairly tough metal to
work and we need a surplus of material to
provide an adequate grip during certain stages of
manufacture, I suggest rough turning the piece to
begin with. We can then re-sharpen the tool and
take lighter cuts to get a good overall finish. For
best results I recommend working at a speed of
about 200rpm and using plenty of cutting fluid.
Grip a length of !/2in. dia. silver steel in a
suitable chuck (see above), leaving about lin.
protruding. Face and turn down to about 0.260in.
dia. for a length of !1/32in. Part off to 23/32in. long
(this is a little longer than finally needed, but it
allows extra material for holding during
subsequent operations). Next, reverse in the
chuck, gripping by the smaller diameter portion.
Turn down the exposed end, again to about
0.260in. dia., leaving the !/2in. dia. shoulder about
7/64in. long. Again, reverse in the chuck, re-
sharpen the tool and finish turning the end to
0.250in. dia., at the same time take a fine cut off
the face of the flange. Set the top-slide over to
30deg. and carefully turn the point. Reset the top-
slide to 45deg. and chamfer the edge of the flange.
Yet again, reverse the work in the chuck
making sure that the flange is hard against the
jaws (use only a light grip, so as not to spoil the
freshly turned surface). Carefully face the side
of the flange, bringing it to its final thickness of
3/32in. and likewise, reduce the length of the
smaller diameter section to 3/16 inch. The
diameter of this part can now be skimmed down
to 0.251 inch. We ultimately require this to be a
tightish push-fit in the

MALE CENTRE
matl silver steel

FIGURE 7

FEMALE CENTRE
all other detoils as
for male centre
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thrust transfer sleeve
(requiring a diameter
somewhere  between
0.2501 and 0.2505in.),
but hardening and
tempering will cause a

included angle dimensional  change
which needs an
allowance. In the

absence of a cylindrical
grinding facility, a little
polishing, with emery
paper, will soon bring

\W -
included angle

Tapping the 10BA jacking screw holes in one of
the centres, using a guiding attachment set up in
the drilling machine.

the hardened item to the required size.

Before removing the workpiece from the
chuck, don’t forget to put in the small recess at
the inner corner of the flange, and break the other
sharp edges.

The two holes for the jacking screws can now
be drilled and tapped 10BA. I used my dividing
head, in conjunction with the lathe, to locate and
drill the holes, and a simple attachment (as
described many times before in these pages), set
up in my drilling machine, to tap the holes
(photo 18). Before hardening, it is worth making
the female centre as they can then both be heat
treated together. This centre is made in much the
same way as the first, only this time the end with
the spigot can be finished turned (0.251in. dia.)
before parting from the parent material. The
other side of the flange can then be faced and
chamfered. A 3/16in. dia. Slocomb drill (taking it
almost to full depth) is used to put in the female
recess.

Hardening the centres

Although we might get away with direct heating
in a flame there is a risk of overheating the sharp
tip of the male centre. 1 therefore made up a
simple muffle furnace to heat mine. The main
body or container of this consisted of a piece of
steel pipe, about 1!'/4in. inside diameter and

Improvised muffle furnace used for heat treating the centres.
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1'/ain. long; both ends having been trued up in
the lathe, This was stood on one end, on a fire
brick. The other end was closed with a loose cap
made from a disk of 1/4in. thick steel plate. Other
fire bricks were positioned around to form a
tunnel. A few small pieces of charcoal were
placed in the bottom of the container, to maintain
a reducing atmosphere, and the centre, to be
hardened, suspended by means of a length of soft
iron wire, pinched under the cap. Care was taken
to ensure that the centre didn’t touch the sides.
When all was ready, heat was applied using a
fairly large burner (Sievert type 2943). This soon
brought the container to red heat and shortly
after, the centre itself (the lid had to be lifted
slightly to see this). The gas flow to the torch was
then regulated to maintain this state. Photograph
19 shows my improvised furnace in use.

Whatever form of heating you decide to use,
the work should be held at cherry-red
temperature for a few minutes and then plunged
into a container of cold cooking oil. The use of
oil, instead of water (as is normally
recommended for silver steel) will reduce the
risk of these particular shaped components from
distorting or cracking. Any reduction in the
maximum attainable hardness, through using oil,
will be of no consequence to us.

Incidentally, sperm oil was the traditionally
favoured quenching medium, but with a ban on
whaling this is no longer available. Cooking oil
makes a good substitute, but don’t use motor oil as
this gives off dangerous fumes when hot and, owing
to its lower flash point, it can pose a serious fire risk.

FIGURE 8
JACKING SCREW

ilrnlg'll knurl

©

Above: The completed centres
together with jacking screws.

Having successfully hardened the part, clean
up all surfaces with fine emery paper and then
temper to dark straw colour. Again clean and
polish. While doing this, check the diameter of
the end that is to engage with the thrust transfer
sleeve and continue to polish this, with the
work held in the lathe (cover the ways first with
paper to prevent the ingress of abrasive dust)
till a reasonable fit is obtained. An emery stick
(a small strip of wood with fine emery paper
stuck to it) is a useful tool for this kind of work.
The spigot should be finished very slightly
tapered so that its end just begins to enter the
hole freely — beyond this a modest amount of
pressure should be needed.

To hold the female centre in the lathe, in order
to polish its spigot, attach it to the faced end of a
brass rod, (gripped by the 3-jaw chuck) using
double-sided sticky tape.

Finally, for the sake of completeness, make up
the two jacking screws (fig 8) used to assistin the
removal of the centres. I made mine from drawn
phosphor bronze (to prevent marking the thrust
transfer sleeve) but, from an aesthetic point of
view, they would look more attractive if made in
blued steel, with a small bronze cushion inserted
in the end. Photograph 20 shows the completed
centres together with
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FIGURE 9
THRUST RACE DETAILS
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Thrust race

Although there is no
difficulty in procuring
commercially produced
thrust races, those seen
on the trade stands of
modelling exhibitions
are often surplus stock

L6
detail showing method of of unknown
&) &) ‘R tropping balis specification and
&)= ¢ indeterminate
< @ ~— 8 N0 %2 on 0S68 ped availability. It is for
i ¢ No 30 x 0-052 deep these reasons that they

are generally offered at
bargain prices. On the
other hand, items with a
pedigree and an assured
supply are normally
only obtainable directly

from the manufacturer or an approved agent. The
guaranteed quality of the product is reflected by
a much higher price, added to which there may
be a minimum order charge.

For our application, the rotation speed is low,
the axial loading (for a typical race) is not
excessive and most of the other effects that
bearing manufacturers take great care to
overcome, such as rumble, noise and poor
sensitivity ete. are of little concern to us. Giving
these all due consideration, I decided to make my
own race; it also meant that I would not be
restricted to the size limitations imposed by the
use of standard components. This had a number
of advantages. For example, by making the race
a little smaller than its nearest commercial
equivalent, the brace itself could be made
significantly more compact, thus increasing its
versatility in restricted spaces. At the same time,
and perhaps more importantly, by keeping the
diameter of the feed applicator (housing the race)
within the smaller limits now afforded, the
amount of braking torque applied to this
component could be better optimised. This in
turn would help to improve the handling
characteristics of the tool by restricting the feed
rate to a level just below that likely to cause drill
bits to stall. (The alternative solution to this
particular problem was to use a feedscrew with
coarser pitch, but this had other disadvantages.)

To me, the exercise of making the thrust race
was both interesting and rewarding and although
some careful workmanship is called for this
should not be beyond the ability of most readers.

The race consists of three main parts detailed
in fig 9. These are the ball retainer (containing
eight !/8in. dia. hardened steel balls) and the two
hardened steel raceways. Note that only one
raceway is drawn; the second is identical apart
from being 0.005in. larger in both its outside and
inside diameters. This is normal practice since it
allows one raceway to be located by the shaft
whilst clearing the wall of the cavity, and the other
to be located by the wall whilst clearing the shaft.

The ball retainer

We begin with the ball retainer, but since this is
to ride freely on the thrust transfer sleeve,
together with one of the raceways, it is worth

207508

FIGURE 10
PLUG GAUGE
(MATL: bms)
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Plug gauge and split rings.

making up a simple plug gauge to ensure the
right fit is obtained when boring the hole through
the middle. To save time we can combine this
gauge with one that will be needed for the
second, slightly larger, raceway: it is depicted in
fig 10. The first region from the end, with a
diameter of 0.386in., is simply to provide a
0.005in. warning of the approach to the finished
size. A prior indication can be obtained from the
penetration depth of the lightly chamfered end.
The plug gauge is made from mild steel, and
apart from taking the usual care with dimensions
it is worth aiming for a finely turned, smooth
finish over the reference zones.

To make the ball retainer, take a length of 3/4in.
dia. brass rod and grip it in the 3-jaw chuck with
about !/2in. protruding; true up the end by facing.
Since the drilling of the holes for the balls could
cause some distortion in an otherwise finished
retainer, we will make this the next operation,
leaving the rest of the machining till later.

Drilling the holes

The easiest way of locating these holes, set on a
0.568in. ped, is again with the aid of a dividing
head. Whether you use this method, or simply
mark out and use a drilling machine, it is best to
keep the workpiece in the chuck. Start each hole
with a Slocomb drill and follow up with a No. 32
for a full depth of !/8 inch. Now open up these
holes with a No. 30 drill aiming for a full depth
of about 0.060 inch. The exact depth is not too
important at this stage, but whatever you make it,
it should be the same for each hole.

If you are struggling to complete this operation
without a dividing head and the convenience of
co-ordinate methods, | suggest fitting the drill
with its own depth stop. This need be no more
than a piece of 3/16in. dia. steel or brass rod, 3/gin.
long, with a hole running centrally through its
length. This should be put in by the drill itself,
Another hole, tapped 8BA, at right angles to the
first and about half way along will take a fixing
screw for attachment to the drill.

Having completed the drilling, transfer the
chuck, complete with the workpiece, back to
the lathe.

We can now bore the hole through which the
thrust transfer sleeve will pass. Start by centring
and then drill 23/64in. to a depth of about 3/8 inch,
(remember to usc a drill that has had the face of
its flutes stoned to produce a rake angle of 15deg.
or less, as this will reduce the chance of
snatching).

When this has been completed, set up a small
boring tool and continue to open up the hole
carefully until the second zone of your plug
gauge (diameter, 0.391in.) just enters fully. The
next operation is to turn down the outside to

0.745in. dia. for a length of about 3/16 inch.

Facing the second surface of the ball retainer.
Note the use of the split holding ring.

Facing the first surface

We are now ready to take a further facing cut
over the surface. This will remove any burrs
thrown up during the drilling stages and also
ensure that the balls are trapped in a cavity of the
required depth. First though, we must determine
just how much needs to be taken off. To do this,
pop a /8in. dia. steel ball into one of the holes
and then measure how much it protrudes from
the surface of the retainer. This can easily be
done with the aid of a dial test indicator (DTI)
mounted on the cross-slide of the lathe.
Alternatively, simply bring a pointed lathe tool
into contact with the ball at its point of maximum
projection (use a cigarette paper as a feeler), and
note the reading on the top-slide micrometer dial.
Move the cross-slide a little and then repeat with
the tool, now free of the ball, just touching the
surface of the retainer (take due consideration of
any backlash within the top-slide feedscrew).
The difference in the two readings gives the
projection. Whichever method is used the lathe
saddle should be locked during the
determination. Once you have finished making
measurements, the ball can be removed from the
hole with the aid of a small magnet.

Ideally, the ball should protrude by about
0.030in. from the surface of the finished retainer
and so by subtracting your measured value from
this you will obtain a figure for the amount of
material that needs to be removed. Take care with
the facing operation, it is better to take several
fine cuts rather than one heavy one and regret it
later! Finally, very lightly chamfer the outside
corner, together with the entrance to the large
hole and part off to a little over !/16in. thick.

Facing the second surface

We are now confronted with a problem common
to all makers of precision washers; how to hold
the workpiece in order to face the second side. It
obviously can’t be held directly in the 3-jaw
chuck. One of the best ways is to use a stepped
internal collet if you have one the right size —

same problem when we come to the raceways [
suggest making up a pair of split rings that will
enable all these items to be held readily in the
3-jaw chuck (fig 11). Used with care, and
providing your chuck is in good condition, they
will hold the work reliably and with a degree of
accuracy more than adequate for our needs. Of
course, the use of such a fixture does mean
holding the work by the extremities of the jaws
— never a good practice — however we will
only be taking very light finishing cuts and so
the grip need not, and indeed should not, be
excessive,

The drawing shows only a single ring since
the pair are identical apart from one being
bored 0.005in. larger than the other (thus
providing one for each size of disc). Since this
small difference only changes the
circumference by 0.016in. (less than the width
of the saw cut) it may seem hardly worth
making a second ring but as [ didn’t want to use
any more closing force than was absolutely
necessary | decided to make a pair.

They are quite easy to manufacture. Working
from the outside first, face a short length of lin.
diameter mild steel rod, centre and drill to !/2in.
diameter. Turn down the 7/8in. dia. shoulder, the
length of which is ¥/64in. Part off to /8 inch. long
and reverse in the chuck, gripping it by the
shoulder. Make sure that the side of the flange
buts right up against the face of each jaw and that
no swarf has been trapped. The chuck should be
tightened with the key in the No. 1 hole (the one
between Nos, 1 and 3 jaws). Face, bore and
counter-bore to size. Before removing from the
chuck make a small mark on the flange, mid way
between jaws Nos. 1 and 3. Holding the work in
the bench vice, make a fine radial saw cut at this
point. Remove any burrs with a small Swiss file,
and, as usual, wash thoroughly, dry and cover
with a thin film of oil. Photograph 21 shows the
split rings together with the plug gauge made as
an aid to the boring of the holes in the raceways
and ball retainer.

Now that we have a means of holding the
work, the second side of the retainer can be
faced, bringing it to its final thickness of !/16in.,
(photo 22). For greatest accuracy, make sure that
the split, in the ring, comes midway between
Nos. 1 and 3 jaws of the chuck, and tighten up
using the No. 1 key position. While doing this,
apply finger pressure to the centre of the
workpiece, thus ensuring that it sits properly
inside the ring and that the flange of the ring,
itself, abuts with the face of each jaw.

@70 be continued.

my impression though, is that
these are not very common ©

among model engineers. We saw cut —
could use the old watchmakers’
technique of sticking the disc to
a wax chuck (a miniature
faceplate onto which the
workpiece is  traditionally
aftached using shellac), but it can
be tricky to locate the work
properly and the final thickness
may be a little indeterminate.

Use of split rings
Since we will encounter the

FIGURE 11 SPLIT RING I
(MATL: bms)
2 off: one with dim.*,one with dim.#
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The author’'s Qubilee clock featuring the
improvements described in the text.

Daniel and William Henderson
describe some interesting
modifications to this

popular design.

between October 1992 and June 1993

entitlted The M.E. Jubilee Clock (ref 1)
describes an update to E. T. Westbury’s clock
originally published in M.E. during 1958. The
present authors built the clock in accordance
with John Wilding’s design but experienced
difficulties in getting it to work reliably. The
trouble was cventually tracked down to
inaccuracy in the machining of the count wheel.
This is a critical component in this design of
clock since the wheel not only counts pendulum
strokes via a gathering pawl attached to the
pendulum that drives the motion but also
generates an impulse to the pendulum as its
oscillation decays.

John Wilding’s design employs a modification
of the well-known Hipp Toggle. The German
clock maker Matthias Hipp invented this
technique of detecting clock pendulum
oscillation decay to deliver a periodic impulse to
a pendulum to sustain its motion; the method has
been widely used since its invention in about
1834, both in its original form and with many
variations. The variation adopted in the Jubilee
design is that invented by Herbert Scott. Instead
of the usual Hipp notched block and trailing
trigger, a toothed count wheel with notches at the
apex of cach tooth is employed to trigger
pendulum impulses.

In the Jubilee design, depicted in fig 1, a
gathering pawl attached to the pendulum
engages teeth of a 15-toothed count wheel and
advances the escapement on every pendulum
oscillation. As the pendulum arc decays over a
period of perhaps 90 seconds, the gathering
pawl, rather than gathering a further tooth, settles
in a notch cut in its apex. This raises the vertical
height of the gathering pawl on this pendulum
stroke and makes an electrical contact to
energise a solenoid. The solenoid causes a roller

John Wildings excellent series of articles

MODIFICATIONS
TO THE M.E.
JUBILEE CLOCK

to deliver an impulse via an inclined blade
attached to the pendulum. It is best that the
impulse is delivered as infrequently as possible to
least disturb the motion of the pendulum. The
Hipp/Scott mechanism is automatic in that
impulses are delivered as required to maintain
oscillation.

This elegant arrangement relies on rather high
precision machining of the count wheel and a
nice adjustment of the contacts. Our adjustment
of the contact position to start the impulse at the
correct time and to sustain it for precisely the
required duration during an impulse proved
rather difficult in practice. An efficient electrical
contact, and thus reliable solenoid action,
depends on a precise vertical positioning of the
contacts; this proved problematic since our count
wheel teeth varied a little in height by just a few
thousandths of an inch.

The impulse solenoid circuit is closed by the
pawl, when in its raised position, by depressing a
flexible contact strip. Thus, the duration of an
impulse depends on the shape and length of the
upper surface of the pawl. This cannot
conveniently be adjusted to optimise the duration
of the impulse period. We observed a further
problem concerning the quality of the electrical
contact made by the gathering pawl. When the

solenoid is activated, the pendulum mechanism is
in sliding contact at two places at the electrical
contacts and at the impulse arm. Electrical
contact is required for the full period of the
impulse via the solenoid. Small vibrations
induced by the impulse and the sliding pawl
contact appeared to disturb the electrical contact
and occasionally cause the solenoid to chatter.
We therefore sought a method of detecting the
decay of the pendulum to deliver a precise
impulse whilst avoiding the use of mechanical
switch contacts.

The modification to the Jubilee clock
described here concerns the method used to
detect the periodic decay of the pendulum and
the precise delivery of the impulse - both its
starting time and its duration. Although the
modification makes use of an infrared light
source and detector and a microprocessor, we
feel we have not strayed too far from the spirit of
the original Wilding design. The ‘free’ pendulum
remains the primary timekeeping component of
the design and the Jubilee clock is, after all, an
electric clock! The necessary electronic
components are readily obtainable and the
electronic construction is within reach of model
engineers possessing some circuit construction
experience. The authors can provide a

—

Tooth profile Count wheel

Figure 1. General Mechanical Arrangement
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programmed microprocessor for model
engineers who feel that they would rather avoid
the necessary software development.

Change to the design

We removed the mechanical contacts activated
by the gathering pawl and instead detected the
decay of the pendulum using an infrared (IR)
light source and sensor mounted above the
gathering pawl. The infrared beam is aligned
perpendicular to the plane of oscillation. The
general arrangement of the pawl, detector and
infrared light source is illustrated in fig 2a.

A light, aluminium ‘flag’ is attached to the
upper surface of the gathering pawl. This
obscures the IR sensor when the pawl rises to
clear the apex of each tooth. Importantly, the flag
remains in its raised position for a longer period
when the pawl rests in one of the count wheel
notches. Thus, the sensor is activated for longer
when the clock requires an impulse. A simple
controller measures the time during which the
flag is raised and generates an impulse only when
the duration exceeds a certain limit. This time
delay can be accurately adjusted via the
controller as can the duration of the impulse.
Figure 2b illustrates the approximate loci of the
tip of the pawl on pendulum oscillations
requiring no impulse and on cycles when an
impulse is generated. Also shown is the motion
of the pawl flag in relation to the IR beam. Note
that on the impulse cycle the IR beam is obscured
for a longer interval than on normal cycles.

There are several benefits obtained using this
method of detecting pendulum oscillation decay,
namely:

1: The IR detector robs the pendulum of no
energy - the mechanical switch was found to
disturb the motion of the pendulum in the
Wilding design. To make a reliable electrical
contact, the gathering pawl must compress the
spring contacts, absorbing some of the energy of
the pendulum and disturbing its motion.

2: The start of the impulse can be readily
adjusting by varying the time limit employed in
the controller. The impulse should begin after the
pendulum begins its rightward motion and the
impulse roller is below the start of the impulse
blade.

3: The duration of the impulse is now no
longer dictated by the profile of the gathering
pawl. The impulse interval may be varied by the
controller to optimise its duration.

4: The impulse is independent of small
variations in the radii and profile of the count-
wheel teeth;

5: Feedback between the impulse and the
detector, described earlier, is avoided.

Infrared source and detector
assembly

The infrared light source is a transmitting diode
and the detector is a phototransistor, these are
commonly available devices; for example,
Maplin components CHI0L and CH11M work
well. The emitter and detector may be mounted
directly on a small piece of copper-clad circuit or
Vero board. We employed a slotted opto-coupler
assembly to mount the devices and Vero board
tracks to take the electrical connections away
from the sensor and emitter. The mounting

flanges on the housing allow it to be rigidly
secured to the contact platform - the attachment
intended for the contact assembly. A suitable
slotted polycarbonate opto-coupler may be
purchased using order code 724-110 from ESR
Electronic Components, Cullercoats NE3O
4PQ: tel: 0191 2514363. The device has a
sensitive region of about 1 square millimetre.
The coupler is sold with a visible light diode and
detector; these should be discarded and infrared
devices substituted to reduce interference from
sunlight or artificial light sources. The sensor
should be mounted in the front of the flag and the
source to the rear to minimise light interference.
Figure 3 illustrates the opto-coupler and
mounting assembly used in the prototype.

The *flag’ attached to the gathering pawl was
made from scrap aluminium alloy sheet, salvaged

from a beer can. This was fixed in position using
epoxy resin adhesive. The dimension of the flag
are not particularly critical since the start time
and duration of the impulse can be accurately
adjusted by manual inputs to the controller. A
mounting plate was cut from copper-clad
fibreglass board of the type used to make printed
circuit boards; this was glued to the lower circuit
board to make a ‘sandwich’. A longitudinal slot
allows some adjustment of the plate: it is secured
to the contact platform by a 6BA screw.

Controller

The control system is depicted in fig 4. The
microprocessor controller samples the signal
from the infrared sensor and generates the
impulse via the solenoid at precisely the right
time to restore the pendulum swing. Additional

Impulse Cycle
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Figure 2. Gathering Pawl, Infra-red Source and Detector
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Figure 3. The IR Source and Detector Assembly
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inputs to the controller allow manual adjustments
to be made to the timing of the impulse.

The microprocessor is the PIC 12F675, a
device manufactured by Microchip Technology
Inc. This is an inexpensive eight-pin, low-end
device with limited memory capacity for storing
programs and just six input/output ports (only
four of which are required here). Advantages of
this device are that it possesses an internal clock,
reducing the number of external components
required, and analogue to digital converters
allowing the time interval values to be input.
Devices of this type are widely used in modern
domestic goods such as washing machines,
toasters and ovens.

A schematic diagram of the controller
electronics is depicted in fig 5. The infrared light
emitting diode is permanently powered from the
controller; the series resistor limits current
through the device. The controller senses the
infrared light signal and detects the motion of the
gathering pawl. The analogue signal from the
infrared photo-diode controls the state of a
switching transistor; this signal is cleaned up using
a NAND gate before input to the microprocessor
via port GP3. The control software reads this input
to determine if the pawl flag is obscured. The
visible light LED on the transistor collector
indicates the state of the sensor and is useful
during set-up. The controller generates an impulse

operating for at least 2 minutes. In any event, the
power supply must be capable of delivering
about 500mA during an impulse.

The prototype was constructed on a 2 x 4in.
piece of 0.1in. pitch Vero board and fitted inside
an aluminium alloy enclosure The total cost of
the electronic components should be about £10
or £20 depending on their source; we obtained
most of the parts from Maplin.

Software
The PIC microprocessor endlessly executes the
following algorithm:

loop
read impulse start value - delayl;
read impulse duration value - delay2;
wait until gathering pawl sensor obscured;
delay before start of impulse - delayl;
if ( sensor obscured ) {
turn on solenoid;
delay for impulse duration - delay2:
turn off solenoid;
z};oto loop
At the start of each cycle, the time delay values
are input from the potentiometers by performing

©

Figure 4. The Control System
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by activating a relay to switch
the higher current solenoid
circuit. The small signal output
at pin GP2 switches a
transistor, required to provide
sufficient current to drive the
solenoid relay coil. The two
diodes protect the circuit from
the inductive load presented by
the relay and the solenoid. The
impulse start time and duration
are input using potentiometers,
the positions of which vary
analogue signals presented at
ports GP0O and GP I between 0
and 5 Volts. The analogue
voltages are converted to
digital  values by the
MiCroprocessor. The
microprocessor reads these
each pendulum oscillation and
uses the latest values for

controlling the impulse point.
In our prototype, both the
microprocessor and  the
solenoid were supplied from a
small mains power supply.

1KQ

The solenoid circuit is

microprocessor and relay to
avoid the quite heavy currents
drawn by the solenoid from
generating noise in the
microprocessor supply. The

powered separately from the T _J_

"I" r’m

PICI2F67S

solenoid supply voltage is not
critical; we have tried
voltages between 5 and 12V to
investigate the variation in
impulse strength. A 9V
supply provides an impulse
sufficient to keep the clock

©

Figure 5. The Controller Circuit
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two analogue to digital conversions. The program
then waits for the gather pawl sensor to be
obscured and starts a delay for a duration,
‘delayl’, input on one of the potentiometers.
Following this delay the sensor is inspected to
determine if the gather pawl flag is still
obscuring the IR beam. On most oscillations the
flag will have fallen over a count wheel tooth and
flag will not be obscuring the sensor. If the gather
pawl rests on a count wheel tooth notch the flag
will still be obscuring the IR beam after the
delay. In this event an impulse is delivered to the
pendulum by turning on the solenoid for a
duration, ‘delay2’, entered on the second
potentiometer.

The delay ‘delayl’ is adjusted such that it
terminates when the pendulum begins its
leftward motion to start the impulse. The delay
‘delay2’ is adjusted such that the solenoid roller
makes contact with the impulse blade for its full
length during the impulse. Together these two
delays are sufficient to obtain good control over
the start and duration of each impulse. As with
the Wilding design, impulses are delivered with a
frequency required to keep the clock in motion.
In practice, impulses are delivered every 60 or so
oscillations of the pendulum, corresponding to a
period of 2 minutes.

Controller software was developed in PIC
Assembly Language and assembled using
MPLAB, a development environment freely
available from Microchip at
www.microchip.com. The PIC microprocessor
software is written into the permanent memory
(Flash memory) of the device using the
programming board. Once programmed, the
microprocessor may then be transferred to the
control hardware. Programming devices for the
PIC family of microprocessors are readily

available from retailers such as Maplin
(http://www.maplin.com) or Olimex
(http://www.olimex.com). An inexpensive

development board and programming tool is the
PICKit 1 Flash Starter Kit manufactured by
Microchip. Both the source (assembly language)
and assembled software is available here:
http://www.unn.ac.uk/Thill/jubilee/index.html
For those wishing to try building the controller
but have no access to PIC programming hardware
or download tools, we can provide a programmed
12F675 microprocessor at a modest charge.

Operation

Photograph 2 illustrates the positions of the
sensor components and the gathering pawl in
the prototype. It will be necessary to adjust the
positions of the backstop, pawl mounting
position and infrared source/ sensor assembly to
achieve a smooth action of the escapement,
John Wilding (ref 1) discusses this procedure at
some length.

The backstop position is quite critical since it
fixes the count wheel teeth at the point the pawl
gathers a tooth. Too far to the right and the
pawl may not travel sufficiently far to gather
the count wheel. If too far to the left, the pawl
may not successfully gather the count wheel
when an impulse occurs. The impulse arm
position may also require some adjustment
such that the impulse roller is below the start of
the impulse blade at the extreme end of the

pendulum arc. The pendulum should have
started its leftward traverse prior to the
impulse. Some further adjustments to the
positions of the sensor assembly and backstop
may be required after the minimum pendulum
arc has been determined. The impulse start
time and impulse duration may be adjusted
manually to optimise the action using the
inputs on the controller.

Some final thoughts

The infrared detector is a little susceptible to
interference from extraneous light sources. Early
after developing the controller, we were
disappointed to find the clock had stopped at about
06:30 in the morning on a number of occasions.
After suspecting and testing various components
we eventually realised that the time of failure
corresponded to the appearance of the morning sun
and that the IR radiation in the sunlight was
swamping the detector and preventing an impulse.
A temporary cardboard shicld was installed to
protect the detector from the sunlight and the clock
suffered no further failures. The detector is suitably
shielded within its final cabinet.

Some design details of the Jubilee clock limit
its accuracy, namely:

1: Hope-Jones strongly advises in his book (ref
2) that impulses should be delivered as the
pendulum passes the neutral point at the centre of
its oscillation, an observation echoed by Bishop
(ref 3). At this point the
bob is travelling at its
fastest and least
disturbance to its motion
is made by the impulse.
Impulses are delivered
near to an extreme of the
pendulum oscillation in
the Jubilee design at a
point where the
pendulum is moving
slowly. It is particularly
important to deliver the
impulse  after the
pendulum has begun its
leftward traverse and not
whilst it is still travelling
rightward or is
stationary. This is easily
controlled in the current
design by adjusting the
initial impulse delay.

2:  Changes in
ambient  temperature
will cause the length of
the pendulum to change
and its period to vary a
little. For a mild steel
pendulum rod, a 2 deg.
Celsius  increase in
temperature will slow
the clock by about 1
s/day. For those wishing |
to try Invar (an alloy
with a very low
expansion coefficient),
Meadows & Passmore;

3: The impulse mechanism is electromagnetic.
Small changes in supply voltage (and thereby
current through the solenoid) will affect the
energy delivered by the impulse. Any variations
in impulse strength should be avoided if possible
(ref 3) since the period of a pendulum clock is
lengthened a little as its arc is increased (so
called ‘circular error’). The gravity impulse
mechanism or remontoire delivers precisely the
same energy to the pendulum on every impulse
s0 is the preferred method of impulsing (ref3).

Notwithstanding these deficiencies, the
modified Jubilee clock is an excellent
timekeeper; it appears quite possible to regulate
it to achieve a drift of less than 420 s/week. The
simple optical sensor and controller might be
adapted to improve the performance of any
pendulum clock using the Hipp mechanism.
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tel: 01273 421321 can
supply the material in
rod form.

A close up view of the sensor components and the gathering pawl. Care is
needed in setting up the parts to give good performance.
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Undergoing tests for forty years, the backhead
valve fitted with a dummy hand wheel.

Ivan Law

passes on details of a design made
and tested many years ago but
starts with some insight into how
he stores engineering drawings.

life. It not surprising therefore, that over the

years I have collected a large number of
drawings and designs, some of my own creation
many others copies of other peoples work. As |
have so many drawings and related documents a
filing system had to be devised in order that I
could access them as and when required. My
system is very simple. When I have finished with
a drawing, I fold it or roll it up and put it in a
drawer or cabinet. It does not matter which as
long as it will go in without others falling out.

The system has worked well although, from
time to time, further drawers or boxes have had to
be added. Recently | was asked if I could supply
a reader in America with some prints of a
dividing head that I designed and made a few
years ago. | knew that these drawings were filed
in the system somewhere, so set about finding
them. Now, locating a particular drawing is a

Ihavc been a model engineer for most of my

The two pressure relief valves fittaed to the author’'s locawotive. They have
required no attention since being fitted.

STEANM
OPERATED
CYLINDER DRAIN
COCKS AND
RELIEF VALVES

very simple exercise. I get out each drawer or box
in turn, empty the contents on the floor and look
at each drawing or document in sequence until
the one required is found.

In this particular case it took the best part of
a day, for as that famous gentleman’s law
prophesied, the required drawings were in the
last box. However, I did find them, which was
gratifying as it proves that my system works.
However, one drawback in the system was
highlighted: it did take a long time to find what
I was looking for. This was due to some
drawings re-awakening an interest and time was
spent looking at them rather than getting on
with the task in hand. One such drawing has
resulted in me writing this article.

Follow on

Just prior to starting the search for the drawings,
I had been reading the interesting article by Bob
Thomas on the subject of automatic cylinder
drain cocks (M.E. 4286, 10 November 2006).
One of the drawings that turned up in my search
was a design for steam operated, combined
cylinder drain cocks and automatic relief
valves. This I thought may make an interesting
follow on from Mr. Thomas’s article. | designed,
made, and fitted these valves to a locomotive
about forty years ago at a time when I was
experimenting with O-rings. O-rings are now a
standard item in the model engineer’s armoury
against leakage, but they were little used by
model engineers at that time. The locomotive to
which they were fitted is still in regular use. The
drain cocks are still in situ, they have never been
touched nor have they given any trouble during
the whole of that time, so I think that I can call

the experiment a success and can offer the
design for publishing with confidence.

The usual types of drain cocks fitted to model
locomotives are, in the main, taper plug cocks
operated by linkage from the footplate. The
necessary rods and linkage, which has to both
push and pull can, on occasions, get complex and
often they have to follow a tortuous route.
Nevertheless the system does work reasonably
well. However, | have had an occasional failure
with them owing to seizure of the plugs or
breakages in the linkage. In no way can this type
of cock be automatic or operate as a relief valve.

Relief valves are usually separate valves and
are fitted in the cylinder covers to provide an
escape route for any water trapped in the
cylinders. They are not essential in slide valve
cylinders because any excessive pressure in the
cylinder caused by trapped water lifts the valve
off its face allowing the trapped water back into
the steam chest, and via the exhaust port, out
through the chimney. With piston valve cylinders
the situation can become serious. Should any
water be carried over into the steam chest, which
can happen on the run due to priming, then that
water will pass the valve and get into the cylinder
where it will become trapped between the
moving piston and the cylinder end cover. This
will result in a hydraulic lock in the cylinder and
enormous pressure as all the moving parts come
to a sudden stop. The most likely result would be
that the cylinder will fracture around the end
cover stud holes resulting in a major breakdown.

Dennis Monk (a respected friend and an oracle
on all things *Midland’) informs me that this
actually happened to the 0-10-0 banking engine
Big Emma. The cylinders were all cast in one

A close wp view of ane of the neat cylinder pressure relief valves. The

author apologises for not cleaning the locomotive before taking the
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piece, a very complicated and difficult item to
make and replace. The engine would have had to
be prematurely scrapped had it not been for the
fact that the original order was for two engines,
and before the second order had been cancelled
two sets of cylinders were produced, and so a
replacement set was available and fitted.

Relief wvalves are spring loaded valves
somewhat similar to small safety valves, these
provide an escape route for any trapped water.
Relief valves were of course fitted to Emma, but
the water carried over was much more than the

valves could handle.

Design

The design suggested here is for a dual purpose
valve that can operate as either a drain cock or
automatic relief valve. The actual valve is a
combination of a piston head, and mitre valve,
between the two is the connection from the
cylinder - the valve body screws into the cylinder
in the usual way. When starting from rest the
backhead operating valve is pushed into the open
position, that is the position shown on the
drawing. Therefore no steam or pressure is
passing the operating valve. When the regulator
is opened and steam enters the locomotive’s
cylinder, it also enters the valve body between
the valve piston and the mitre valve. The pressure

of the steam pushes on the backside of the piston
and moves it backwards thus opening the mitre
valve. Steam and any condensate can then
exhaust to atmosphere. As soon as the driver
considers the cylinders are clear of water, the
operating valve can be closed by pulling it in the
direction of the arrow. Boiler pressure steam now
pushes on the valve piston and closes the mitre
valve thus shutting the valve.

In normal running, the pressure closing the
mitre valve will always be greater than the
pressure trying to open it Should any water get
past the regulator, due to priming or some other
reason, and get into the cylinder the result would
be a hydraulic lock or abnormally high pressure.
This high pressure will automatically overcome
the boiler pressure acting on the valve and the
valve will open thus, as the name of the valve
indicates, relieving the excess pressure. As soon as
conditions get stable the valve will automatically
close and normal running will be resumed.

The backhead valve is a simple device, when
pushed inwards there is no pressure acting on
the drain cock’s piston, but when the valve is
pulled outwards steam is admitted, and the drain
cock closes. It may be noticed from the
photographs that a hand wheel was fitted to the
operating valve. This is for the sake of
appearance and to match the other control

wheels, it only acts as a knob. The connection
between the backhead valve and the drain cock
is by a pipe, as this is only transmitting a
pressure this pipe may follow any path
available. It does not matter how many twists
and bends are required. At the drain cock end
the pipe terminates into a distribution block
with pipes going to each individual valve

1 have not completely detailed the drawings
as the shape of the valve bodies may be varied
to suit the whim of the constructor. The mitre
valve is completely dimensioned, and so are the
innards of the valve bodies as these are
important. The sizes quoted are for the valves
that were produced for a small 7!/4in. gauge
locomotive , but at this size they would also be
suitable for a Sin. gauge engine. The O-rings are
5/16in. O.D. x 3/16in. L.D. for the piston valve
and operating valve, and !/4in. O.D. x 1/8in. 1.D.
for the mitre valve. Once the principle is
understood dimensions could be determined to
suit any size of cylinder.

The valve bodies for both drain cocks and
operating valve were made from gunmetal. I am
not quite sure of the material I used for the actual
valves as it is forty years since they were
assembled, but gunmetal could also be used for
these items as well, as the movement ﬁ
between the mating components is minimal.
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Stowe - drawing by Simon Bowditch

SOUTHERN RAILWAY ‘SCHOOLS’
CLASS LOCOMOTIVE

Neville Evans

discusses the slide bar brackets.
@PFart VIII continued from page 32
(M.E. 4290, § January 2007)

particular artefacts gave me more trouble

than the rest of the locomotive put together,
however, a glance at the complexity of the
valve gear arrangements, no doubt the brain
child of Harry Holcroft, will suffice to dispel
any notions of that sort.

II would be nice to be able to say that these

\

locomotive (photo: Derek Tulley).

Detail of the rear valve chest cover on a full size example of this class of

Inspection of the various photographs that 1
have published of the three preserved ‘Schools’
class locomotives, will show that at least three
different sets of patterns were used in the original
manufacture of the slide bar brackets of these
engines. It is also probable that the left and right
hand brackets of some engines were of different
shape. Some were bowed out further than others
probably due to the fact that they were all
‘handed’ because they served a dual purpose in
that they not only acted as bearers for the slide
bars but also formed the front part of the plate
structure that carried the outside expansion links.

Itis hoped that the brackets will be available as

lost wax castings in steel by the time this screed
is published. My remarks as to the necessity for
the utmost accuracy in the fitting of slide bars
generally, apply just as much to three bar as they
do to the more normal two bar slide bars. In fact
I have just aligned both inside and outside
brackets of ‘Jeannie Deans’. I first split the
frames, so that [ could spot through the existing
bracket mounting holes. | have always made a
simple jig to help in the alignment of the rubbing
surfaces. 1 generally use a piece of scrap
aluminium round bar, turning one end to a push
fit in the cylinder bore and the other to fit closely
under the slide bar. The complete bracket/ upper

Moving along a little we can see a front view of the slide bar bracket (photo:
Derek Tulley).
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slide bar assembly is then
pushed down onto the jig,
clamped onto the frame and
drilled for the 6BA mounting
screws. The piston back cover
and crosshead assembly is
assembled and the lower slide
bar fitted, with appropriate
shims, so the the whole lot
slides freely. This is but one
method which works for me,
I'm sure that builders will
work out procedures that suit
themselves.

Valve gear

Much late night oil has been
burned in the preparation of
this wvalve gear. Simon
Bowditch has written an
article (scheduled for M.E.
4294, 2 March 2007 - Ed.)
describing  the  various
problems and their solutions,
which should make things
much clearer. The complexity
arises from the provision of
two weighshafts, one for each
set of valve gear. These are
positioned one above and one
below the centre line. The
upper weighshaft is the master
bar. It is set from the cab by a
normal reach-rod and
controls the two outside valve
gears. The lower bar is
coupled to the upper by the
proverbial system of cranks
and levers. In passing, I must
say that I took a good look at
LBSC’s famous ‘Schools’
design, that he called
Roedean. Curly Lawrence
managed to fit the whole bag
of tricks into a 3!22in. gauge
engine, without the benefit of
computers or any of our
modern knick-knacks, and
came up with a little gem of a
locomotive that not only runs
very well, but looks the part
too. I have been looking for a
nice Roedean as well as an
LBSC Webb compound
(Curly also called his
compound Jeannie Deans),
for a long time now. They
seem to be as common as
hen’s teeth. The man was a
genius.

I have detailed the outside
motion this month, together
with the trunnions and the top
weighshaft. Please note that
the weighshaft cannot yet be
assembled, until the lower
weighshaft, that is the inside
valve gear weighshaft, lifting
link has been put on. The
weighshaft in full size has
perforce to be made in three
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Note the angle iron brackets fitted to hold the rear of the expansion link

plate (photo: Derek Tulley).

Stowe'’s crosshead and union link fastening. Note the use of the split pin

(photo: Derek Tulley)

picces. This is because of the compactness built
into the engine, due to its having to thread its
way through the tiny tunnel at Mountfield near
Battle on the Hastings line, and also the fact that
the outside diameter of the boiler is about three
inches greater than that of the ‘King Arthurs’.
This means limited clearances under the boiler.

In full size of course, provision had to made so
that the the whole thing could be dismantled
without removing the boiler, in pieces small
enough that heavy lifting tackle was unnecessary.
In our smaller size however, we can always
wangle it out from its position without further
disassembly. The bend in the middle is not too
much of a pain if the middle portion is brought
up to a really high temperature and bent over a
former. The outer parts can then be straightened
into a jig.

One of the minor headaches lay in the fact that,
whoever worked out the motion details, fixed the
return crank onto the end of the driving crank pin
by means of four studs with a tongue and groove
to take the driving forces. Stanier locomotives on
the LMS used the same fixing method. I'm not
sure that this method is appropriate for a
small(ish) model so I'm pressing the return crank
onto a round boss and scattering the four studs
around the diameter of the boss, so that they act as
four fixing pins to prevent movement. The crank
will have to be set with the aid of a simple jig as
illustrated, so as to ensure accuracy. A point that ]
should have mentioned earlier is that the driving
axle must be drilled !/8in. at least !/2in. deep so

The union link fitted to the full size version of Stowe and photographed at

the Bluebell Line (photo: Derek Tulley).

that the jig can be plugged into the axle, and fitted
over the arm of the return crank. The full size
drawings have been amended to include the jig.

The expansion links and die blocks, will be
available from Practical Scale as hot wire cut
items. | have just seen the links for the GWR 2-
cylinder locomotives and am truly astounded at the
accuracy and finish that this process achieves.
They seem a little expensive but when you consider
the amount of time saved, and the perfection of the
finished product, it seems to be money well spent.
I am having the expansion links, and in fact all of
the valve gear for ‘Jeannie Deans’, cut on a 3D
Laser machine. I am hoping that such time
consuming items as the union links will arrive with
the fork ends formed and the holes ready drilled to
precision limits. | have just redrawn the expansion
link pivots in accordance with a new set of
photographs taken by Derek Tulley, of Stowe on
shed at the Bluebell Line. [ have enclosed some of
the more important ones for your ‘hedification’.
For the record, this is an excellent example of how
to take photographs. Close up, so that all the detail
can be seen, and taken as close to right angles as
possible, where possible, as can be seen on the
union link photo. Well done mate.

The underneath weighshaft, the inside valve
gear and the reverser will have to wait until
later. The whole bag of tricks looks quite
reasonable from here and Derck Tulley reports
that he’s getting on very well with no
unexpected glitches up to now. This is called
tempting providence.

The left hand expansion link. Note the wrap around suspension bracket
(photo: Derek Tulley).

Churchward Counties and

County tanks

There has been a lot of interest shown in the
last few months, in the smaller Churchward
express locomotive, the little 4-4-0 *County’
class, together with its stable mate, the
‘County tanks’, so much so that at least one of
each is being made even as [ write. I intend to
devote a couple of issues, in the not too distant,
to the tender engines and to include the
drawings of the smaller No.2 boiler, as fitted
to the tankers, together with the larger No.4
boilers which were carried by the tender
engines. In fact one of the tanks, No.2230 was
tried with a No.4 boiler for a short time, but it
turned out to be too heavy, and a No.2 was
substituted after a while.

I did in fact draw a 22 (the official title of
what we, the proles, call a ‘County tank’) as
2230 with the big boiler, and a most striking
engine it turned out to be. The larger boiler gives
it a greater air of symmetry than the smaller
boilered engines. You therefore have the excuse
to chose between the two boilers. I would
certainly opt for the larger of the two.
Incidentally, these two classes never sported
outside steam pipes, and so Pete Thomas is
slightly modifying the cylinder patterns to
accommodate both inside and outside pipes.
This obviously is to the advantage of those
people who are building the earlier 29s as well
the larger and older 2-6-2 and 2-8-0 tanks.

@710 be continued.
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The late Stan Nipper and
Martin Wallis

continue their description of
the gears.

®Part XXVII continued from p. 37
(M.E. 4290, 5 January 2007)

where the engine/ gearbox is a self-contained

unit mounted under the chassis, the Savage
Universal Carrier was provided with two speeds.
Undertype engine designs usually (but not
always) had a relatively short stroke, and were
invariably much more carefully balanced than
their overtype brothers so the motion could
achieve much higher rotational speeds without
undue distress. Since the range of available
revolutions per minute was much greater than
might be safely achieved on conventional
overtype wagons there was no need for a third
gear ratio to attain the higher road speeds.

It is a while since the engine general
arrangement has been reproduced so, in
reduced format, I have included it again. I
suspect some of the detail may be lost but the
three shaft arrangement and gear layout ought
to be clear enough. Note the engine is devoid of

In common with most undertype wagons,

SAVAGE’S
UNIVERSAL CARRIER

a flywheel, an indication of high speed running.
The individual drive gears are shown in photo
290, and are laid out in their correct orientation
in photo 291. The differential unit is nearest
the camera.

Importance of neutral

A pair of reduction gears transfers the power from
the engine to the second shaft, here the drive for
the mechanical boiler feed pump and mechanical
lubricator are taken and the sliding change speed
bobbin provides the two road speeds, with a
neutral position in between. The neutral position
allows the drive to the back wheels to be
disengaged without the loss of the reduction drive
to the boiler feed pump, this is most helpful on a
model as miniature injectors are not as
dependable as their full size counterparts.

The well-known, and much respected, Sentinel
lorries made examples where the boiler feed
pump could only be used when the lorry was in
motion. Unfortunately, even full size injectors
have their moments; during a rally this summer 1
noticed a small crowd collecting around a
Sentinel indicating something of interest. On
wandering over | saw that a back wheel had been

jacked off the ground and was spinning
energetically. The injector was having a bad day
and the owner was using his boiler feed pump to
fill the boiler before the drive home. The
adjective ‘energetically’ was chosen with good
reason. Remember that since the drive is through
the differential (sometimes called compensating
gear) and with one of the back wheels firmly
stationary the other wheel was rotating via the
‘diff” at double speed.

Primary reduction gears
1 believe a detailed description of machining this
pair of gears is unnecessary, save for a reminder
to take care to ensure the concentricity of the
teeth with regard to the bore. If your 3-jaw chuck
closes to with a ‘thou or two’ that would be fine
except for the fact that the number of teeth on the
47 tooth gear is not divisible by three. The
normal jaws will miss the teeth, and beware of
the reverse jaws as they will only hold the gear
accurately if the mating radius on the jaw closely
approximates to the associated radius of the job.
The preferred method of holding the gears is
illustrated in photo 293.

The 27 tooth gear locates on the 0.625in.

The Savage Universal Carrier gear frain laid out neatly in ‘exploded’ form to
show all the various components (photo: Stan Nipper).

The 27 tooth wheel may be held in a 3-jaw chuck
for roughing purposes (photo: J. Thomson).

A bronze sleeve is bored to a push fit on the gear
to ensure concentricity (photo: Stan Nipper).

The vehicle’s gear train fully assembled and all ready to be fitted into the
crankcase (photo: Stan Nipper).

The four 5/22in. holes being reamed for the bolts,
indexing on a rotary table (photo: Stan Nipper).
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The 47 tooth gear is hollowed out to save weight
and accept the bearing (photo: Stan Nipper).

diameter on the crankshaft and is secured to the
crank web with four 5/32in. fitted bolts. If there is
enough room over the table on the builder’s
milling machine this is a convenient way to drill
and ream for the bolts, see photo 294.

I notice Stan has not specified the method of
fitting the 47 tooth gear to the second shaft, but
he is in good company as neither did the Savage
works drawings. [ suggest a medium press fit and
a single small taper pin through the boss and
shaft together to lock it solid. As disassembly is
very unlikely some builders may wish to lightly
peen over the end of the taper pin to make certain
it cannot come out. A tight press fit would be a
satisfactory alternative, as would a medium press
fit with a Woodruff or rectangular key. My
interpretation of fits is: push fit - assembled by
hand or perhaps with a rubber mallet; medium
press fit - assembly with a vice or hammer and
tight press fit - where the job fights back
requiring rather more than average force. Perhaps

one of our readers can be more scientific.

Change speed bobbin

The full size change speed bobbin was made
from a one piece forging, but in our case we will
fabricate. Both gears will be pressed on to the
bobbin centre, the larger of the gears being
additionally held with !/8in. steel rivets. Loctite
is an alternative for the small gear as there is
sufficient contact area for a strong bond.

The change speed bobbin slides on a square on
the second shaft. Happily this is not at all difficult
to achieve in model form, and is arguably easier
than manufacturing splines. | read with interest
the clever method of drilling square holes by
Jacques Maurel (M.E. 4285, 27 October 2007)
but it seems the internal holes thus cut have a
noticeable internal radius in the corners which
does not make it suitable for our purposes.

I suggest it is easier to make the male or
external square first and then the internal square
to fit it, remember there is a degree of *chicken
and egg’ here, no doubt some of us could debate
which one ought to come first. True, if a square
0.562in. broach was available naturally the hole
would come first, but very few model engincers
will have access to such tools, especially in such
odd sizes. Where the builder starts is up to him/
her to decide.

Second shaft

In the absence of any 0.562in. square bar the
builder will need to make his/ her own. Start with
a piece of 0.750in. dia. bar and carefully turn to
make the 0.562in. diameters on both ends, sce

The second shaft set up for tuming mounted between the lathe chuck and a tailstock centre (photo:

Stan Nipper).

photo 296. The shaft may then either be
transferred to a dividing head/ tailstock set up on
the table of the milling machine or completed in
the lathe. If dividing by rotary table, the sort that
may be mounted ‘on edge’, will do the job very
well if tailstock support may be contrived.

If the square is to be cut on the lathe the shaft
needs to be mounted crossways in the 4-jaw
chuck, see photo 298. Set up by picking up the
two 0.562in. diameter ends with a clock, aiming
for identical readings, at which point the shaft
should be exactly orthogonal to the lathe axis.
With any luck the shaft may then be faced back
until the 0.562in. diameters at each end are

simultancously picked up. The shaft is then
loosened and rotated 90deg. ready for the next
flat to be machined.

A wise precaution would be to machine the
square a little oversize first and then re-visit the
faces with a small finishing cut. The reason is
that bright drawn steel, by virtue of being cold
worked in manufacture, has internal stresses
locked away inside. If one side is machined the
stresses released will send it banana shaped.
‘Inspector meticulous” may wish to add that a
good quality lathe is set to face very slightly
concave, and this, too, might impact when facing
across the shaft. I understand the reason for

Fig. 90
Engine and
gearbox plan view.

]
|
'
]
*
3
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The register for the 47 tooth gear being carefully
turned (photo: Stan Nipper).

generating a concave surface when facing is to
make sure machined surfaces, when mated,
cannot rock - as they would if machined convex.
The amount of concavity is very small, so if your
square measures 0.001in. smaller in the middle
that may be the reason.

A note on the second shaft drawing references
a modification needed if using HPC gear number
YG16-47 for the primary drive. This is because
the HPC gear has a 0.625in. bore rather than the
0.562in. diameter called for.

Square hole

The method of making the square hole is
illustrated in photos 300 to 303 inclusive. Start
with either round or rectangular bar, probably
rectangular is best ag round bar will be more
difficult to hold when machining the slot. The slot
is then milled in the bar and the second shaft used
as a gauge to finalise the width of the slot, the
depth is gauged in the same manner, see photo
300. If the second shaft fits in the slot one way but
not the other do not widen it, a little careful
drawing filing after soldering will soon fix it. The
cap is no more than a slice of bright bar.

The slot and cap are then cleaned with emery
cloth or wet-and-dry paper, fluxed, and silver-
soldered together. The silver solder should be
placed in the joint before heating so when hot it
flashes around the mating surfaces. Do not be
tempted to feed in further solder as, if there is too
much, it may run around the inside faces and
spoil the square hole. The zig-zag bent into the
solder, see photo 301, is necessary to avoid the
lengths of solder acting as rollers causing the cap
to slide around when hot.

Allow to cool, de-flux, and emery cloth the

The slot in the bobbin being matched to the
second shaft (photo: Stan Nipper).

The lathe being employed to machine the square
section on the second shaft (photo: Stan Nipper).

hole as best you can to restore a bright finish.
The slot ought to be a good sliding fit on the
second shaft, but with reality being what it is that

The completed second shaft and drive gear
(photo: Stan Nipper).

is probably unlikely. If resistance is experienced
the first check is to make sure it is not caused by
any internal fillet of silver solder in one of the

= i
[
& W i
Bl :FTJ My 13

GEAR - CRANKSHAFT
]

Deo® of Tooth 0135 Cant rom or Mild Steed
Ca be ke $om HPC DG E - 27 or squaaient

160° - 27 Teeth
1 6375 Pach Cicle

Prnmary drive and
change speed
gears.

Fig. 01
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Silver solder and flux were added prior to heating
(photo: Stan Nipper).

With a little cleaning the soldered bobbin slides
on to the shaft (photo: Stan Nipper).

The gear registers were turned with the bobbin and shaft mounted between

centres (photo: Stan Nipper).

corners. A small square file ought to quickly
remove any stray solder from the hole.

Secondly, if necessary, carefully draw-file the
flats on the shaft. Remember that neither the
square shaft nor the square hole are necessarily
going to be perfect so keep trying it “every which
way” and select the most promising combination.
Dot punch both the shaft and bobbin to clarify
the chosen orientation and proceed until the
bobbin slides sweetly along the shaft. A little
engineer’s blue may help identify any high spots.

The assembled bobbin is then rough turned,
photo 303, until it is some !/16in. or so over size on
all dimensions. It is then mounted on its shaft for
final machining between centres. It may be wise to
substitute the dot punch on the shaft and the
corresponding dot punch on the bobbin with a letter
or number stamp to formalise the information. This
will hopefully guarantee assembly the same way
around on all future occasions. The registers for two

change speed gears are turned in
situ, see photo 304, on the second
shaft ensuring concentricity of the

gear teeth.

A steel spacer detailed at
0.156in. wide is slid over the
right hand end of the second
shaft before assembly in the
This serves two
purposes, firstly it limits the
sliding movement of the bobbin
but equally
provides a larger bearing area
against the bearing flange than
the squared off end of the second
shaft. An end float of 0.001 to
0.003in. should be maintained, a
slightly thicker or thinner spacer

crankcase.

importantly

may be required.

it

The excess metal is shown being removed on the
lathe (photo: Stan Nipper).

The completed second shaft is now re to fit into the crankcase.
@70 be continued. phohx”sp;n Nipper). ndy
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Peter Spenlove-Spenlove
discusses these lathe attachments
and how to drive them.

short time ago a reader was secking a
Adrive belt for his Duplex Co. MYS7

Myford Super 7B toolpost grinder. While
1 do not know if anybody holds stocks for this
machine, the Duplex name was well known 50
years ago. A long defunct Midlands tool factor
was a stockist but their list quotes toolpost
grinders of 12in. up to 36in. wheel diameter. No
smaller Duplex grinders were listed. 1 suspect
that the smaller tools were no longer made. Wolf
tools made a small machine for 7in. and 8in.
centre height lathes.

Progressive motor mechanics used them when
making new parts such as king pins. This work
died away and the lathes, clogged with oily
grinding grit, died too in the scrap yards.
Grinding on the lathe is not really recommended
unless you take adequate precautions to keep the
grit and debris out of the machine’s slides;
though sometimes, in industry, the end justified
the means and the machine wearing out was the
price paid for the profits earned. Since the
quoted number includes the word *Myford” did
this firm sell the grinder? If so, have they got
any belts in the darker corners of their obsolete
parts store?

With computerisation of stocks most tool
merchants cleared slow moving items. However,
there are several ways to restore a beltless,
toolpost grinder. Almost all small toolpost
grinders have interchangeable pulleys. One set-
up drives the grinding wheel at a speed suitable
for an external grinding job whilst the other
provides a very much faster speed for bore
grinding operations. The latter application
requires the use of very small pulleys on the
wheel spindle and the linear speed of the drive
belt can be very high. The bending of the belt
over the small pulley causes heat build up in
round or V-belts and centrifugal force tends to
reduce the area of contact with the pulley.
Consequent friction adds heat to the drive and
extra belt tension does not really help.

An answer to this problem was found years

TOOLPOST
GRINDERS

ago in the cotton industry where spinning
processes involved long lines of tiny pulleys
running all day at high speed. The belts,
hundreds of them, were continuously woven
cotton tape bands with no joint. The belts were
supplied pre-stretched ready for use. The pulley
was well crowned to stop the belt from slipping
off. About 1990 I visited Wigan Pier where, in
Trencherfield Mill, a bank of cotton spinning
machines was being demonstrated.

Noticing the white

is less flexible than cotton and appears to absorb
more power. Some scarf welded belts can only be
run in one direction so, if appropriate, ask the
supplier to mark the direction with an arrow.

Places of interest

Wigan Pier, Wigan, Greater Manchester; tel:
01942 323666, website: www.wiganpier.net
Quarry Bank Mill, Styal, Wilmslow,
Cheshire; tel: 01625 527468 .

cotton belts, I asked if
supplies were easily
obtained. The answer
was that, despite
extensive enquiries, no
factory appeared to
make cotton belts and
those in use were made
to special order by a
retired person who came
in to do one more batch.

Quarry Bank Mill at
Styal has  similar,
working cotton mill
machines. 1 wonder
where they get their
belts from?

If  proper, cool
running cotton belts
cannot be found then one
could try one or two
suppliers of transmission
equipment. Some hold
stocks of a very thin
plastic belting in rolls. A
length is then cut-off and
‘scarfed” at each end.
The joint is then glued or |

=]

welded under heat and
pressure to form a joint
no thicker than the belt
itself. I had some made

A Dumore toolpost grinder of a size suitable for 31/2in. centre height lathes.
The pulleys can be swapped for bore grinding operations.

up for a very high-speed
0-1/16in. drill press many
years ago. The material

is about 0.02in. thick but

IMPORTANT

FREDK. POLLARD & CO. LTD

Maotor. 0-4 H.F. Standand voltages' 100110, 110130, 150 160, 200, 220, 230,230 volts D.C
and single phase A.C. 13 60 cycles. Also 30 volis 1o specal order. Supplsed with 5 Nt
(133 m.) J<ore T.R.S. cable, driving bedi, beli guard, grinding wheel guand, grinding wheel
¥ %} « 14 mm. and one diamond grinding wheel drexser

For ilernal grindmyg & large pulley iv Riled to the molor

Type GL)Y i supplied with an aluminous oxsde wheel grade ASOM SVHEE
for high-temsile materialy ssch aa alloy, carbon and high grade ueels
materinh—<ant iron, brass, sof broagze and cemented carbides—use a silicon carbade wheel

CORONA WORKS
SMALL TOOLS DAVEMON

LEICESTER

“WOLF" 3 in.
PRECISION
LATHE GRINDER

Type GLI
For une with any mormal
68 in. conure lathe for
grinling 1o precivion
limnits
SPECIFICATION
Speealis Speny Mor ertermal g1 insding L pooo v
Sovmlle Yoord fov misrnal grodag 20000 r 3w
Ut i Pl banal i wath
Drarrwsas of Motin Patuy far
exrarnal giasding ¥ 294 on
o Mt Puiley G
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Bariad sposdu L 15 s
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Foxr bow-tenuile

On the left can be seen an endless, woven cotton belt whilst that on the
right is of plastic. Both are black in colour and 0.02in. thick x 5/ain. wide.

A small toolpost grinder found listed in post World War Il tool merchant’s
catalogues. This one dates from the 1960s.
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OVERHEAD VALVE ENGINES

Colin Pape

continues the description of his V-6
engine and starts by discussing
the valve rotors.

@Part VII continued from page 18
(M.E. 4290, & January 2007)

he V-6 is a very interesting engine to

watch and it runs well. I don’t know of

any existing engine of this type but the
engineers of the 19th century were very inventive
and there could well have been V-6 engines that
worked in a similar fashion.

Valve rotors

The high-pressure rotor is basically the same as
in Step 3. The low-pressure bank is designed to
be a slave to the high-pressure bank. The low-
pressure rotor does not need any inlet slots but it
does need to provide control over the exhaust.
The exhaust openings are at different times
depending on the engine rotation so a pair of
exhaust slots is provided for each cylinder and a
switching arrangement is provided. The two
rotors are shown in photo 36.

I decided not to provide a reverser plug since
there was no need to provide any translation
between four slots and three ports and instead 1
decided to move the low-pressure rotor
lengthwise to provide the switching function. In
order to move the low-pressure rotor I provided it
with an extension that protrudes through the rear
frame. The extension is held captive in the end if
the rotor but is free to rotate. In fact the rotor
rotates and the extension remains still so that a
simple O-ring provides an end seal.

I made a first version of the engine with two
reverser handles but it seemed more convenient
to have a single handle so I developed one and it
is visible in some of the photographs. The
drawings show the single handle version.

The design of the single handle mechanism
provides for the fact that the high-pressure reverser
plug moves Smm and the low-pressure rotor moves
6mm. The extra movement for the rotor is required
because the width of the exhaust slots in the low-
pressure head is 3.5 mm and I wanted to maintain
a separation of 2.5mm between slots. The drive
shaft for the low-pressure rotor has deep holes to
accept the long drive pins on the rotor.

Belt guides

As in the previous engines, a tensioner is not
required if a good centre to centre distance has
been maintained but the run-off characteristic
secems to be unavoidable. I ran this engine
initially without any guides but mis-alignment
did occur in one direction. I have never had a belt
actually come off a pulley but a badly aligned
belt is unacceptable so I installed the same type
of roller guides as before.

Notes on building this engine

This engine uses similar materials to the previous
engines and many of its parts are quite similar. 1
have included the drawings of the Step 4 engine
components in the following figures (more next
time - Ed.) and some photos showing the important

parts. In several cases
there are three or even six
examples of a part to be
made so it’s now even
more interesting to think
about making some of
the parts in batches.

For this engine I used
a timing belt with the
part number 140MP025
from Davall and three
pulleys with the part
number P48MPO25MI
also from Davall. With
the  three  pulleys
arranged in an
equilateral triangle, the
centre-fo-centre distance
of the shafts is 86.03mm
if the same formula is used as before. Since the
result for the two pulley arrangement was not
good I factored down the centre distance taking
into account the longer belt and came to a value of
85.7 millimetres. The drawings show this distance.
In practice my distances varied a little bit but gave
a mean distance in the finished engine of 85.8mm
and this has proved entirely satisfactory.

Basic dimensions:

Bore of HP cylinder: 13mm

Bore of LP cylinder: 19.8mm *

Stroke of HP and LP pistons: 22mm

* Nominally 20mm but this small reduction
allows 20mm stock to be used for the pistons.

Cylinder heads

The two valve rotors of the V-6 engine shown with their drive shafts and
timing belt pulleys.

used in the Step 3 engine. The reason is that
there are two pistons operating on each crank
and two big ends on each crank. These require
some extra space. | made the big ends thinner
than in all the previous engines and reduced
the thickness of the intermediate bearings but
even so the cylinder spacing has risen from
25mm to 27 millimetres.

The cylinder head in Step 3 was 83mm long. It
was about as long as I could handle. These two
heads are 84mm long. The heads could actually
be 6mm longer but [ avoided this by introducing
spacers for the cylinder heads. It would be
possible to have two-part front and rear frames
that provided this spacer function but I preferred
a one-picce design,

The high-pressure head is not identical to that @70 be continued
]
40mm
u 20.0mm -
i w& “
i \3 - - 270mm
700mm S00mm BO0mm 1000 mm
' @60mm (-
- - 140mm
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- 110.0mm .
- 135.0mm -
Fig 26 The base plate for the Step 4 engine ©
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Tony Griffiths

Looks at the most successful lathes
developed specifically for model
engineers, starting with the MLT.
@Part |

en, in the early 1930s, the embryonic
Myford company started business in a
spare room in a 5S-storey lace mill in

Beeston, Nottinghamshire, few could have
foreseen the day when, 10 years later, they were to
occupy all but a fraction of the same building and
rise to pre-eminence among the then many
competing makers of small lathes. The
foundation of this success was a range of just four
lathes, the ML1, ML2, ML3 and ML4, designed
and priced to appeal to the model engineer.

However, even the most enthusiastic of owners
would have been unable to claim that these were
state-of-the-art designs and, by the close of the
decade the 1937 American Atlas 6-inch - with its
all-V-belt drive countershaft, roller-bearing
headstock, fully-guarded changewheels and a
host of user-friends details - was setting the
bench-mark for hobby lathe design. In response,
by the end of World War 11, Myford were ready
with what was to become the most popular and
sought after small lathe in the UK, the ML7.

Undoubtedly drawing some design influence
from Atlas, the 7 was announced in early 1946
with the first catalogue stamped “Provisional”
and printed in the same AS landscape format
used for the ML2 and ML4; the cover was dark-
blue with the single word “Myford”, in the
traditional script, picked out in gold. The pages
were typed, reproduced on a Gestetner, and
contained just one photograph showing the lathe
mounted on its special octagonal-form braced
sheet-steel cabinet stand.

From the start of production the ML7 was
designed to accept a variety of profitable
accessories (all listed and illustrated in the first
full catalogue dated November, 1947). Very
soon, with such an expandable and properly-
engineered English small lathe on offer for the
first time, many ex-service men (with gratuities
burning a hole in their pocket) caused a lengthy
waiting list to develop.

By the late 1940s, with only one model of
lathe in production, it was decided that the
market could stand the introduction of a
significantly altered and more highly developed
machine (yet able to use exactly the same
accessory range) and in late 1952 the Super 7
was launched - with the provisional catalogue
dated November of that year.

Although popular, neither the ML7 or Super 7
have ever been cheap, but have always been
excellent investments being well made from top-
quality materials, assembled with care and
finished to a high standard - even to the extensive
use of fully-machined and chemically blackened
nuts, bolts and other fasteners. Both lathes are now
firmly in the “classic’ category and two versions of
the Super 7 remain in production, the large-
spindle bore, power cross feed Super 7 Plus (in

Early version of the ML7.

MYFORD LATHES

various forms including one with variable-speed
drive) and a version much more like the original
model and without power cross feed, the Sigma 7.

Capacity

Both lathes can turn a maximum diameter of 7in.
over the bed and 10in. by 1.5in. thick in the gap:
between centres the ML7 can handle material up
to 20in. in length and the Super 7 19in. - or both
a little more if you allow the tailstock to overhang
the end of the bed. An ML7 is around 42in. long
and occupies a space about 22in. front to back
while a Super 7 is approximately 46in. long and
a little deeper than the ML7 at around 27in.

Surprisingly, a bench as little as 16in. deep
from the wall will accommodate an ML7.

There are long-bed versions of both lathes:
these admit 3lin. between centres and are
constructed with a very much deeper bed wall.
Interestingly, the long-bed ML7 was fitted, as
standard, with a Super 7 apron, leadscrew, saddle
and cross and top-slide units - although oddly,
despite its appeal, this improved specification was
never mentioned in contemporary catalogues. As
an aside, although the cross-slide on the long-bed
ML7 appears to be a standard Super 7 unit, its end
bracket and the method of assembling the cross-
feed screw to it, are different.

MLY7 - general specification
Of ribbed box-section, the bed was constructed
with a flat top of typically English design, with
narrow vertical shears, the nearer vertical
clement of the gap between the front and back
ways being shared by the saddle and tailstock.
This is not an ideal situation but, in practice,
causes no problems until the bed wears badly
when, as the tailstock is brought close to the
headstock, its central locating tenon becomes
loose. One advantage of the bed design is the
relative ease of regrinding with all the main
surfaces at either the same level or at a right-
angle to each other. The back face of the bed is
machined flat and equipped with tapped holes

ready to accept a taper-turning attachment.

The design of the saddle is interesting, with
shimmed plates at front and rear by which means
a very close vertical fit can be obtained; at the
front, instead of a full length inner lip, just a
short one is employed, no wider than the cross-
slide, and it is on this surface that tool thrust is
taken. A consequence of this design quirk is that
the four gib-strip adjustment screws along the
front edge of the saddle take some skill to set
correctly with only two bearing against a firm
surface; to get the sefting correct the maker’s
instructions have to be followed to the letter.
Towards the end of ML7 production a New
Zealand engineer pointed out that if the tool
thrust was to be taken along the full length of the
saddle’s inner rear face — and so utilising an
otherwise unused already-machined surface - a
much longer and more stable contact could be
obtained. Unfortunately the New Zealander’s
proposed method, while possible in an
experimental situation, was not suited for
production and so Myford - probably following
the appearance of an article in Model Engineer
proposing a similar but rather more
straightforward modification - came up with a
system (from K107657) that involved machining
away the original short contact at the front and
using a modified casting to keep the relative
position of apron and leadscrew the same.

The apron is die-cast in a form of ZAMAK,
fastened to the saddle with 3 cap-head screws
and with the leadscrew clasp nuts guided in
adjustable gibbed ways. On early machines the
reduction gearing between carriage traverse
handwheel and rack was exposed (and quickly
collect swarf and dirt) but this fault was soon
corrected and a close-fitting cover provided.

While the Super 7 was fitted from the start of
production with a long slide as standard that on
the ML7 was always shorter (with 5-inches of
travel and four 3/8in. T-slots) but with the option,
at extra cost, of a longer 10.75-inch slide (and
matching longer feed screw) with five T-slots. >
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Later Myford ML7. — e

Even so, the standard slide has a generous 30 square
inches of clamping surface and, with the top-slide
removed, is ready to be used as a miniature boring
table or to mount a milling slide or rear toolpost.
Until Machine K108718, slotted BA screws and
locknuts were used for the gib-strip adjustment but
after that easier-to-set self-locking 5Smm pitch
hexagon-socket screws were substituted.

The 2.5-inch travel top-slide can be swivelled
63-degrees either side of zero and both it and the
cross-slide are fitted with 10 t.p.i. Acme-form
feed screws and micrometer dials die-cast in
ZAMAK which, while a *character’ part of the
machine, are not as easy to read as the properly-
engraved units fitted to very late models. The
toolpost clamp post is surrounded by three little
tapped holes, intended to accept the mounting
screws for the indexing plate used on the 4-way
toolpost; as supplied from the factory each hole
was sealed with a small grub screw to prevent
swarf working its way through to the feed screw
and wearing it out.

In comparison with almost every other
contemporary small (British) lathe the headstock
of the ML7 is a rugged affair and bolted to the
bed by 4 high-tensile cap-head Allen screws and
aligned by a ground rectangular locating tongue
fitted into the gap between the bed ways. Two
pusher screws entering from the rear press
against the tongue and so hold the headstock hard
against the inner vertical bed way.

The spindle is in 40-50 tons high-tensile steel
and runs in plain, parallel Glacier TI Alloy *half-
step” bearings with laminated (0.002in.) shims
between the upper and lower bearing halves to
allow a degree of adjustment. Strong bearing caps
are used, each bolted down by two socket-head
cap screws, and a ball-thrust bearing fitted in a
shielded position at the left-hand end. The spindle
is offset from the bed centre line towards its rear -
a feature the makers ingeniously claimed in their
first publicity sheet: "The distinct advantage of
the offset is paramount when turning large
diameters, the degree of rigidity being equal to
that of a bed 5-inches wide with the headstock
centrally disposed.”

The spindle on early machines was fitted with
a pair of simple little No. 2 size wick oilers
(easily neglected) while later models have proper
drip-feed lubricators where the supply of oil can
be adjusted (according to the spindle speed) and

its level easily inspected. The dimensions of the
original spindle - 1.125in. diameter, bored
through '%/32in., No. 2 Morse taper, front bearing
section 1.25in. diameter, rear bearing section
lin., bull gear section 1.125in., 12 threads per
inch nose backed by a plain register 1.25in. in
diameter and 0.4375in. long. - were carried over
to the Super 7 and only changed with the advent
of the new-for-2001 Super 7 Plus.

The drive from countershaft to spindle is by 3-
step aluminium alloy pulleys with a proper, full-
sized A-section V-belt that allows full use to be
made of the motor’s power (generally 0.33 h.p.
on carly lathes and 0.5 h.p. on later) while the
robust backgear assembly (clustered at the front
under the spindle line) means that speeds down
to around 35 rpm can be achieved with greatly
increased torque - and no risk of belt slippage —
ideal for both screwcutting and turning large
blocks of metal held in a four-jaw chuck or on a
faceplate. The part of the backgear carried on the
headstock spindle is in the form of a sleeve
pinion - that is, the gear is extended to form a
long bush on which the pulley rotates when
backgear is engaged - a design that does much to
enhance the lathe’s ability to run reliably at slow
speeds for long periods. For quiet running the
makers recommend a resilient-mounted motor
(with rubber rings isolating the main housing
from the foot) and, so equipped, an ML7 will run
almost silently. While all Super 7s have a clutch
fitted as standard, on the ML7 this was an
optional extra - but one well worth having. The
ML7 unit economised by utilising the brake
shoes from the front wheel of a Nottingham-
made Raleigh moped the Gadabout.

In place of the crude assembly used in pre-war
years, with plain-bore changewheels running
directly on studs and retained by split-pins and
washers, the changewheel drive on the ML7 is
properly engineered with hardened steel pins
carrying bushes keyed into the gears with neat,
quick-release washers retained by slot-head
screws. Unfortunately the nuts holding the
changewheel are still behind the banjo, making
any alteration in position a fiddly, time-
consuming business. The changewheels, like the
belts, are enclosed inside a neat, thin-walled cast-
aluminium cover. Tumble reverse is fitted as
standard, allowing quick reversal of the saddle
drive - and so speeding up the boring of deep

holes, etc. Setting the tumble-reverse lever to
‘neutral’ means that high speeds can be used
without having to drive the changewheel set and
this makes an already very-quiet lathe even more
acceptable in a domestic situation - many being
used in attics and even spare bedrooms.

The 8 t.p.i. left-hand thread leadscrew is of
Acme form, 3/8-inch diameter and runs in Oilite
bushes. On the original ML7 both the tumble-
reverse and backgear levers were tipped with
lovely little ‘acorn-shaped’ plastic knobs - in
what must have been a subtle reference to
Nottinghamshire's woodland heritage.

The tailstock can be off-set and its l-inch
diameter barrel, threaded 8 t.p.i., carries a No. 2
Morse taper - so allowing heavy-duty drilling.
The barrel is bored clear and passes through the
handwheel — an arrangement that does have some
advantages, notably when the lathe is used for
long-hole boring when woodturning.

Although the ML7 changed very little during
its production life some improvements were
made. By 1950 the countershaft had been given
more substantial uprights and the back made
solid instead of having three open panels: the
original ball-spring Bennet oilers were replaced
by proper nipples to which a pressure oil gun
could be applied to blast out dirt and drive oil to
where it would do some good, and by 1960, the
tailstock casting was filled in and its ‘off-set’
guide moved to a thicker part of the casting. In
1969, from machine K90494, a cast lug was
added to the headstock to provide a location
point for the lever-action collet closer- this had
previously been supported by a bronze bracket,
clamped by two Allen screws to one of the cast-
in strengthening ribs behind and immediately
below the front headstock bearing.

During 1973, from machine KI111727,
production was rationalised around just one 7-
series bed, that for the newly-introduced, power
cross feed Super 7 - the change of bed also forced
the use of the superior cast-iron apron and 3/4in.
diameter leadscrew from the Super 7 -
improvements which mean that these late ML7s
have the very best specification of all. The last
ML7 (K140848) left the assembly line on the 31
January 1979.

ML7: Speed Range

As supplied to the UK market (with a 50 Hz
1425rpm motor) the ML7 has a speed range of:
35, 62, 110 in the 5.78:1 ratio backgear, and,
200, 357 and 640 rpm in open drive. Although it
is perfectly possible to raise the top speed by
increasing the size of the pulley on its motor, it is
wise to bear in mind that the maximum
recommended speed of the original white-metal
bearing model is 1000rpm. 1 have known
machines to be run at much higher speeds,
without apparent ill effect, but these were in good
condition, carefully set up and with an increased
flow of top-quality lubricant from their oilers. A
worn machine treated like this might not take at
all kindly to the treatment.

At one time, in order to permit higher speeds
to be reached with reliability, the option of a kit
containing bronze headstock bearings and a
hardened spindle was available at extra cost -
and these parts are now supplied as standard
when replacements are required. Because the oil
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feed to the bearings is ‘constant loss’ it is
important to make sure that both oilers are
topped up and opened to give a generous rate of
feed every time the machine is run. [ have seen
countless ML7 lathes that, despite having given
more than fifty years of service, still have
bearings that are ‘spot on’.

MLY7: Electric Motors

One of the most frequent problems with any small
lathe is the 1-phase motor. These are best run near
their rated capacity all the time (i.e. worked nearly
flat out); if the motor is switched on and off
frequently against ‘no load” the windings will be
damaged and, if run through a cycle where it is
started, worked briefly, stopped and started again,
the capacitor will fail prematurely.

It is very important not to ‘over-motor’ a
Myford (or indeed any other lathe); any accident
or dig in will have far more serious consequences
- and if the machine is worked beyond its
capacity excessive wear will quickly become
evident. Early ML7s were fitted with !/3hp
motors and later ones with !/2hp - a figure that
should not be exceeded.

The Super 7 has always been fitted with a 0.75
hp motor (necessary to pull the top speed of over
2000 rpm) and this too should be respected as an
absolute maximum. The original Brook-Crompton
motors are very expensive; however, direct
replacements, of exactly the same specification but
more economically priced, are now available.

Buying a Used ML7 -

and value for money

When contemplating a used Series 7 Myford its
age is irrelevant (unless you require a particular
specification); mechanical condition is
everything and I have seen many machines over
50 years old that have either had so little use, or
been so carefully taken care of, that they appear
to be only a year or two old. While late machines
have their serial numbers stamped into the front
of the bed, just to the right of the gap, earlier
versions had theirs in a difficult-to-find location
punched into the vertical way at the back of the
bed at its tailstock end. If you can find a good-
condition ML7, especially one with the original
bed machining marks intact and wearing its
original paint, it will represent tremendous value
for money. In addition, even if the machine
shows signs of careless use, every mechanical
spare is available direct from the factory to
restore it to ‘as-new’ condition.

With the removal from the spares-counter of
the teenage girl, it's even possible to talk to
somebody who knows the lathe intimately. Don't
be tempted to make or modify parts yourself -
use original components and preserve the
authentic look and feel of the machine - this will
not only enhance its value, but also make using it
a much more secure and successful activity.

It is much more difficult to find a good Super
7; competition for them is strong, which raises
prices well above those of the ML7 - often twice
as much, model for model; the ML7 really is the
bargain version.

Super 7: General Specification and
comparison with the ML7
When it appeared in late 1952 it was immediately

Early catalogue from Myford
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obvious that the Super 7, although built with the
same bed-way dimensions as the ML7, was a
thoroughly re-engineered design, with many
significant improvements. Super 7s of all years
are well finished, but early models appear to have
enjoyed especially fine detailing with fully-
machined and chemically-blacked nuts and bolts
— and to have been very carefully painted. Until
1959 the lathe had a distinctive drip-feed oiler
built into the front of the headstock casting, the
circular window of which was just to the left of
the chuck, and the countershaft assembly ran on
needle roller bearings with the (standard-fit)
clutch contained within the countershaft's central
4-step cast-iron pulley.

Surprisingly, the needle roller bearings gave
rise to noise and vibrations - and the clutch was
also prone to rattle unless correctly adjusted -
reference to the maker’s instructions on this point
is vital. In June 1958, from lathe SK 8128, the
clutch was moved to its current position inside
the large countershaft pulley and the countershaft
bearings changed to plain Oilite bushes. This
significant re-engineering of the drive (which
also involved new belt-guard covers) made a
huge difference to the smooth running of the
lathe. In May 1959, from machine No. SK 9167,
the expensive-to-produce drip-feed oiler was
abandoned and a sump provided beneath the
bearing with feed by a wick - a change that did at
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least have the advantage that it was no longer
possible for foreign matter to find its way into the
bearing. It is useful, though not official, to refer
to these plain-bearing countershaft machines as
the Super 7 Mk. 2.

The headstock drive system (powered by a
0.75 hp, 1425 rp.m. motor and with a clutch
fitted as standard) has 16 speeds; however,
allowing for the fact that the two fastest backgear
speeds in high range are not recommend for use
this gives 14 useable speeds of: 27, 39, 54, 77,
95, 135, 210, 300, 420, 600, 740, 1050,1480 and
2105 rpm - an especially 'deep' speed range that
goes a long way towards making the Super 7 such
a versatile and adaptable machine. In the USA,
with 60 Hz motors running at 1700 rpm, the
speed range is correspondingly faster.

The drive from the motor to the countershaft is
arranged with 2-step pulleys (rather than the single
of the ML7) - while the headstock spindle carries
four speeds instead of three. Both countershaft
pulleys, and the headstock cone pulley, are made in
cast iron (a much better material for belt-drive than
aluminium alloy) and the rotating masses of which
assist a single-phase motor by providing a useful
‘flywheel’ effect. For many years the rather fragile
and easily distorted two-step motor pulley was in
aluminium alloy but this was changed to cast iron
(so matching its countershaft equivalent) at some

point in the 1980s.

MODEL ENGINEER 2 FEBRUARY 2007

159

>




Catalogue for the
smaller ML10.

In place of the ML7’ plain white-metal
bearings the Super 7 spindle runs in a tapered
bronze bush at the chuck end and a pair of
angular-contact ball bearings at the rear. The
ball-races are housed between screwed rings -
which are used, by moving the spindle backwards
and forwards, to provide a precision method of
adjusting the front-bearing clearance. The
spindle is immensely rigid and known for long,
trouble-free life; the backgear assembly is
similarly beefed-up, uses stronger gears and is
fitted with a very handy ‘flick-over’ quick-
release mechanism.

The tailstock has a longer travel than the ML7,
is fitted with a ball-bearing thrust race, a quick-
feed, multi-start thread, self-cject for the centres
and a longer barrel and housing. On both lathes
the tailstock is improved immeasurably by the
use of the optional lever-operated attachment; the
increased sensitivity when drilling, especially on
very small diameters, is well worth the expense.

The Super 7 cross-slide is longer, with an extra
T-slot and, rather than a loose gib strip, is fitted

W
Wyford /1110

SCREWCUTTING CENTRE LATHE

Ne 742

CENTRE HEIGHT 34
MAX. BETWEEN CENTRES 13°

with a pair of rigid gib blocks screwed into the
roof of the slide. The top-slide is able to rotate
through 360 degrees and employs a tapered
spigot mounting instead of a clamp. The
micrometer dials are engraved (not cast), have
much larger (adjustable) thrust pads and can be
‘zeroed” — when correctly set-up the ‘feel’ of a
Super 7 slide can be almost equal to that of a
Schaublin precision bench lathe.

The tumble-reverse mechanism is stronger,
uses larger, quieter-running fibre gears and the
changewheels run on much improved, ‘quick-set”
studs where, to adjust the relative position of a
gearwheel, it is necessary only to slacken a nut
on the outer end of each stud instead of having to
release one hidden behind the banjo arm. The
gear and belt-guard covers are much more
convenient, being arranged to hinge open instead
of having to be slid or removed.

The leadscrew, 0.75-inches in diameter, was
matched with suitably larger and longer-lasting
clasp nuts and the right-hand leadscrew bearing
hanger more stiffly mounted by being doweled as

well as bolted to the bed. The apron is more robustly
constructed and made from cast iron.

The power feed Super 7 apron was first
advertised in 1974, from machine SK 115830, with
two minor changes occurring on this model shortly
after production started with the substitution, in June
1975, of the original bronze cross-slide feed by one
made from hardened steel (from lathe SK 122657)
and in December 1975, (from SK 126004), with the
power cross-slide feedscrew modified resulting in a
larger counter-bore in its micrometer dial. Even
today any type of power-cross-feed Super 7 is
relatively rare on the used market, especially one
owner, carefully-used examples. It would seem that,
once you have one of these machines, you simply
don't want to part with it.

Colour seems to play an important part in
people’s perception of a machine’s vintage so it is
sobering to know that the first green Super 7 was
produced as long ago as April 1977, from
machine number SK 142981. Later in the same
year, in November; from machine SK 136311 the
power cross feed apron was partially redesigned
with an adjustable cam provided to correctly set
the engagement of the leadscrew clasp nuts.

Surprisingly, while many other makers have
been content to allow their lathes to be re-
branded for overseas markets, Myford were
never tempted down this road - the only known
exception being the application, in the USA, of
badges proclaiming: "Allied AMMO 7in. x 30in.
G" to some long-bed, screwcutting-gearbox
equipped Super 7s of the 1960s.

At least two Chinese copies of the Super 7 were
manufactured and distributed as the Whitecote,
Whitecolt 720 with other clones, presumably by
other makers, being badged Tiger Turn. These
imitation Myfords are easily recognised by their
crude appearance and look quite at odds with the
superb finish of the genuine article.

@T» be continued.

Tri-leva version of the ML7 with gearbox remains
popular with model engineers.
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The 5in. gauge Stirling Single tender built by the
author many years ago.

Alan Crossfield

explains how he constructed some
tricky period features for a model
GWR tender.

ocomotive tenders of the Victorian and

Edwardian era often had the side-panels

of their water-tanks flared outwards at
their upper edges. This feature, whilst being
aesthetically pleasing has created problems for
generations of model locomotive builders.

In scales up to !/2in. to Ift, the tools and the
procedures required to create the curved flare have
not been too demanding of cither the builder’s
muscle or his wallet. Once we go up to and beyond
3/4in. to 1ft. scale however, considerable force and
some form of bending fixture will be needed if the
builder is to obtain an even curve, free from
ripples or evidence of hammering.

Many years ago I was faced with the problem
of creating the curved flare on the rear and side-
panels of a tender for a 5in. gauge Stirling Single.

A template was made out of thin brass material carefully filed to the correct
profile. It is seen here testing the radius in one of the panels.

A view of the sig
rear panels for the ¥
tank of a standard Grea

Western tender

CUTTING
CORNERS

Made from brass, the length of each water tank
side panel was approximately 23 inches. My
workshop equipment and building experience at
the time being somewhat limited, | was anxious
to find a solution requiring minimal skill.
Various options were considered before settling
for a slightly unorthodox solution.

Photograph 1 shows the rear corners of the
eventually completed tender. The shaping of the
upper portions of the side panels has been
achieved by adding separate lengths of curved-
section steel. These were obtained by sawing a
length of 1!22in. diameter tube longitudinally
with a hacksaw. I do remember the tube being
casy to saw but difficult to grip. I was thankful
that the rear corners of the tender were straight
and that the curved upper portions only required
to be mitred at 45 degrees. The real headache
came several years later when I was confronted
by the requirements of a tender having flared
panels plus curved corners at the rear.

Photograph 2 is the rear view of the side and
rear panels for the water tank of a standard Great

Western tender. The tender is the 3,500 gallon
type and like most GWR tenders, it features the
dreaded rounded corners at the rear of its water
tank. Progress of construction had been swift up
to this stage, due to the fact that, at the time, I
was enrolled onto a model engineering course at
a local technical college. The college had a
comprehensive workshop where students had the
use of many types of sheet metalworking tools.

A large guillotine had been used to cut the two
pieces of brass plate to the required dimensions.
As each side-panel also included half of the rear-
panel, the total length of each flat plate was
around 27 inches.

Rectangles were marked at the points that
would later become the rear corners. Metal was
cut away as required (see photo 2); this proved to
be a straightforward job using a combination of
hacksaw and chain drilling.

A robust bending brake was used to produce
the curved profile of the flare: the trick had been
to secure the flat plate onto the fixed table of the
bending brake whilst a length of lin. diameter

One of the first operations on the copper 'bell mouth’ was to open up the
bore with a suitable drill.
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Using the template to check the radius formed in
the bore of the 'bell mouth’.

bar was trapped between the brass plate and the
clamping plate. The action of the hand-operated
bending brake guaranteed that the same profile
was applied to both the side and the rear panels
of the tender water tank.

A similar procedure was then used to form the
rear corners. The same piece of lin. dia. bar was
used, the only difference being that the panels
needed to be supported on spacing blocks which
would allow the previously created curves to
stand off the fixed table of the bending brake.

At this point the swift progress came to an end
for I was now faced with a problem familiar to
many model locomotive builders - how to
complete the upper flared portions of the corners.
This is the main subject of the article and the
accompanying  pictures  will  hopefully
complement the description of the various stages
in the procedure.

My preferred method of producing this type of
corner is to first of all reproduce the profile of
the curved panel onto a circular blank of suitable
metal. The machining procedures to achieve this
are similar to those of machining a locomotive

Turning the outer shape of the 'bell mouth’ on the lathe. The work has been soft soldered to a brass

mandrel for this operation.

petticoat pipe: one ends up with lots of swarf and
an object shaped like the mouth of a bell.
Quadrants are then removed from the bell shaped
blank and inserted into the relevant gaps in the
plate work.

Stage | involves the production of a simple
template replicating the profile of the side and
rear pancls. Photograph 3 shows the finished
template. This was made from thin brass plate
using a selection of small files. The lower portion
of the template (stem) looks longer than
necessary, but was actually provided as a positive
means of checking the fidelity of the curve
during the production of the template itself. The
upper portion of the template (crossbar) has also
been extended and checked to be at ninety
degrees to the stem; the purpose of this will
become clear as further procedures are revealed.

A circular blank of copper was gripped in the
3-jaw lathe chuck: brass would have been equally
suitable but the copper blank was found first and
at 2in. O/D, required no adjustment to the outside
diameter. Photograph 4 shows an early
operation in the creation of the ‘bell mouth’.

The next procedure will be to bore the inside
to a diameter equivalent to the diameter of the
inner rear-corners of the panels, minus 0.050

inch. The minus 0.050in. dimension will allow
for a stepped inset. The stepped inset will
eventually provide the means of locating and
securing the individual quadrants in their final
position (see later picture).

Creating the curved profile or ‘bell mouth’
was achieved using a round-nose cutting tool of
around !/gin. radius. The tool had top-rake and
was thus compatible with the machining of
copper; had the choice been brass then the top-
rake would have deemed the tool unsuitable due
to the dangerous tendency for the tool to ‘dig in”.
The actual procedure was carried out with some
care, and required frequent reference to the
template. Any mismatch of the profile would be
highly visible on the completed model and would
be almost impossible to rectify.

Photograph 5 shows the template in action.
The stem has been shortened so as not to foul the
inset step in the bore. The purpose of the
template’s crossbar should now be clear as it
provides a positive means of referencing the
template against the face of the “bell mouth’.

On completion of the inner surface of the “bell
mouth’, attention was then focused onto the outer
surface. The blank was removed from the lathe
chuck and soft-soldered onto a brass mandrel.

Checking the thickness of the ‘bell mouth’ with a suitable gauge. It was
made slightly thicker than the side panels at this stage.

Marking the bell with quadrant lines. The surface gauge has been set to the
centre height of the lathe.
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The bell provided two quadrants obtained by sawing outside the scribed

lines of two opposing quadrants.

Photograph 6 shows the mandrel repositioned
between the chuck and a supporting centre. More
swarf is being produced as the same round-nose
tool is used to generate the outer profile of the
‘bell mouth’. The operation required the job to be
positioned well clear of the chuck in order to
provide space in which to angle and manoeuvre
the tool post. The tool is being manipulated using
the saddle hand wheel and the cross-slide hand
wheel simultaneously.

In photo 7, a thickness indicator is being used
to check the profile of the outer surface against
the finished and hopefully correct profile of the
inner surface of the ‘bell mouth’. The aim at this
stage was to maintain a thickness slightly greater
than that of the tender side panels (0.048in.). The
additional thickness could prove useful if, at a
later stage, a slight mismatch required that the
outer surface should be dressed.

Photograph 8 shows that the centre
support has been withdrawn whilst the job is

Here a quadrant has been fitted to the tender using a 12BA setscrew. Final
fitting will be done using soft solder.

A close up view of one of the finished quadrants after tidying up with a file.

The stepped in lower portion is clearly discernable.

marked into quadrants. The stylus of the
scribing block was set to the lathe centre
height. In order to mark accurate quarter
divisions, an indexing device was used to
engage the bull wheel of the Myford. A
hacksaw was used to make the actual cuts,
these being on the outer sides of the marked
lines of two opposing quadrants. Photograph
9 once again records the procedure (I'm not
really left handed but holding the hacksaw
correctly made the scene difficult to
photograph).

De-soldering and separation of the individual
quadrants from the mandrel was a simple
operation. The business end of the mandrel was
held in a moderate flame whilst the individual
pieces were allowed to drop free as heat from the
propane blowtorch melted the solder.

Photograph 10 shows one of the two
segments. A file has been used to tidy up the
edges and to complete the “fit’ into the allocated

gap in the structure of the water tank. The
‘stepped in” lower portion of the quadrant will be
secured to the inside corner of the water tank by
a single brass setscrew.

In photo 11 the quadrant has been
temporarily secured in position. The small
protrusion on the corner is the stem of a 12BA
setscrew. Prior to its final fixing, the edges of
the quadrant will be tinned with soft solder,
along with the interior areas of the panels. The
final completion of the corners will require the
soldering of the joints and the addition of
beading around the edges. However, these
procedures will be incorporated into the
general construction and completion of the
tender itself.

Photograph 12 shows the finished result. Rivet
detail and paint have made the final contribution
to the overall authenticity of the completed model.
The tender is currently paired up with a m

78xx (Manor) class locomotive.

The finished tender after the rivet details and paint have been added. The

tender lives with a 78 (Manor) class locomotive.
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Notices
As no new secretary was
forthcoming at Leeds SMEE all
correspondence should be directed
to the Chairman, John Hunt, 10
Mill Lane, Camblesforth, Selby
YO8 8HW, tel: 01757-618605 until
further notice.

We have also received details of a
change of Secretary at Welling
DMES. The new man in the post is
Robert Underwood who can be
contacted at 60 Archery Road,
Eltham, London SE9 1HG.

Georges Droulon has provided
advance warning of the 15th annual
‘Steam Fair of Normandy’ at Athis
de 'Orne which takes place this
year on 16/17 June. Further details
can be obtained from Georges at 16
Rue de la Garenne, 61.100 Saint
Georges des Groselliers, France.
Tel/fax: 00-33-2-33-96-19-73 or e-
mail at g.dsteam(@wanadoo.fr
This event is popular with many
readers in the UK and anyone
wishing to attend is asked to send
details before 23 May 2007.

Another event we have details of
is the Third Model Engineering and
Hobbies Exhibition to be held on
17/18 March at the Michael Herbert
Hall, South Street, Wilton,
Salisbury. Further details can be
obtained from Organiser P. J.
Parrish at The Burrells, 33
Tidworth Road, Porton, Salisbury,
Wilts SP4 ONS, tel: 01980-610346.
All proceeds from the event will be
going to the local hospice.

Yet another event is a new one at
the  Harlington  Locomotive
Society entitled ‘Maunsell In
Miniature” To be held on 28 April
2007. This will be a day out with a
difference for model engineers and
anyone else who may be interested.
It is planned to have a *Maunsell in
Miniature’ day at their track on
Harlington High Street, north of the
A4 and close to Heathrow Airport.

All locomotives up to 7'/4in.
gauge, part-built or completed, will
be most welcome, although only
31/2 and 5in. gauge will be able to
run on the Harlington raised track.
If prior notice is given, a portable
track in 7!/4in. gauge can be made
available. For those of a smaller
persuasion, there is a garden railway
catering for Gauge | etc.

For further details, contact Les
Pritchard (01932-761582 after
6pm) or Ivan Hurst (01252-510340
any time), both of who are members
of the Harlington Society and also
members of Maunsell LS.

On a more general note, many
clubs have reported increases in
membership in the past few months
which must bode well for the future
of our hobby. Long may the trend
continue!

UK News

Following the cancellation of the
National Locomotive Rally at short
notice in 2005, members of
Birmingham SME were concerned
that visitors might be put off
attending in 2006. They need not
have worried, visitors attended the
2006 rally “in droves” with model
engineers and locomotives from
over 20 societies. A total of 47
visiting locomotives ran on the
tracks during the weekend with 10
BSME members running on the
Sunday, bringing the total up to 57.
The visitors included one group
calling themselves “Steam
Itinerants” who reportedly had
steam flowing in their veins, Model
engineers from the London and
North Western Railway Society
visited the track in September and
brought a fine selection of motive
power based on prototypes from
that railway.

At Bradford MES, President
Jim Jennings has been busy. He has
made a new crank axle for his 4-F
locomotive. As he says, this
involved dismantling the engine
almost completely so Jim took the
opportunity to carry out some other
improvements such as new O-ring
clacks. Jim made the effort to drag
himself away from the Wednesday
track painting efforts to steam the
locomotive and sort out the minor
niggles which inevitably results
from such major work and, as a
result, the locomotive is now back
in action again.

The annual charity day this year
at the Hereford SME is to be on 17
July and will be in aid of the Acorns
and is a joint venture with the
Waterworks Museum. The 2006
charity day raised £150 for the local
Crime Prevention Panel. This year
also sees the introduction of a
“member’s day” once a month on a
Saturday. Newsletter Editor, John
Townsend, has emphasised the
importance of receiving

contributions by the copy date in

order that the newsletter is
produced on time each quarter. This
has reminded me to get a move on
with this column in order that I am
not in trouble with our Editor! In
the same newsletter, Richard
Donovan describes his use of an old
record deck turntable as the basis of
a spray booth. Richard uses
perforated hardboard as the back
plate which allows air flow but traps
the overspray.

The club Charlatan battery
electric locomotive at Leeds SMEE
has been repaired by member lan
McHugh. Ian has sorted out the
controller and motors and also

repaired and repainted the body

shell in BR Blue.

The members of Melton
Mowbray DMES were held
spellbound by Mary Matts’

presentation on the Foxton Canal,
locks and inclined plane. Mary told
many fales including those of water
running through her canal-side
house letterbox when the locks were
misused and the renumbering of the
lock gates and bridges from the
other end of the canal when it was
taken over. I have personal
memories of this amazing flight of
locks from canal boat holidays in
my younger days. However, | don’t
think we ever flooded the local
houses! The newsletter carries a tip
from the “Professor  of
Engineering, University of Lifes
Experience” suggesting the use of
Grundfos central heating pumps as
suds pumps. [ suggest those
removing the domestic pump to try
it wait until the warm weather when
the misappropriation is less likely to
be noticed!

The website of Peterborough
SME has been completely
redesigned and can be found at
www.peterboroughsme.co.uk 1
have had a look at the site and it is
certainly very well laid out. It even
has a page to be used for video clips
in the future.

The journal of the Society of
Model and Experimental
Engineers carried a  note
concerning the future availability of
cellulose paint and thinners.
Apparently the E.U. has been at it

again, and after 2010 it will no
longer be possible to paint your car
using cellulose paints unless you
can prove it was painted in such
paints originally and have a licence.
It will also not be possible to buy
cellulose products after 2007 unless
the product was manufactured
before January 2007. The website
quoted did not work for me, so if
anyone can  provide more
information or sources of such we
will publicise it. Andrew Curl
noticed that round an old tin of
Fluxite were the words “another
use for Fluxite, hardening tools and
case hardening”. Have any of our
knowledgeable readers any
experience of using Fluxite for such

things?
In his editorial for the Stamford
MES newsletter, Joe Dobson

describes his use of integrated
circuits for controlling model
railways. Joe has built two circuits
based on the 555 integrated circuit.
Once he has provided a suitable
power supply he will no doubt try
them on the railway. Mike Smith,
who assisted Joe with his circuits,
described his own electronics for
controlling the boiler water level on
his Clayton wagon. Mike's system
uses the electronics to control the
steam valve for the duplex water
pump, rather than to control a
bypass valve. Mike’s other device is
for monitoring the water level in the
supply tank on his wagon and
provides an audible warning when
the level gets low.

Some sad news from Stockport
DSME is that the society has had to
vacate the site in the grounds of the
Royal Schools it has operated at for
the many years. The school is
extending the buildings and require
use of the land. The last trains ran
on 22 July last year and the removal
of the tracks and equipment was
completed in mid-December. As
Steve Whittaker comments “this is
a great disappointment to our 120
members”. He does also point out
that “they have enjoyed 40 vandal

free vears” which must be some

sort of record these days. The
society is looking for suitable
alternative sites and we will be
pleased to pass on details should
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pleased to pass on details should
anyone know of suitable sites in the
local area.

Having a long interest in I/C
engines | am very pleased to report
that Alec Hadfields fine twin-
cylinder Wallaby engine to the
Westbury design was awarded Best
Model at the Taunton Model
Engineers trophy night. I am sure
Nemett would be interested in some
more details and photographs. The
society membership continues to
grow and the construction of new
facilities at Creech St. Michael also
continues to make progress.

Dennis Westlake of the Sutton
MEC is seeking information on a
very unusual locomotive. The
engine in question has its own
living accommeodation  which
Dennis describes as “like half a
railway carriage”. The locomotive

was apparently a travelling home
for a railway inspector who worked
round the country. If any readers
can help we will pass on the
information.

In the autumn of last year,
members of Tyneside SMEE had a
very busy Sunday supported by
Henry Hills with his mini-digger.
Between them they excavated a 67-
metre trench, laid a drain and then
backfilled the trench. The task
included the removal of an old
raised track plinth which was in the
line of the new drain. The day was
described as very successful and
special mention was made of the
efforts of two younger members,
Stuart Blackburn and Joseph
Gibbons, who “worked themselves
to exhaustion”. This makes a
welcome change from the usual
reports of the vandalism activities

that we hear so much of these days.
Perhaps if those in authority did
more to encourage model
engineering and similar activities,
there would be less vandalism!

The renovation of the footbridge
structural steel work has been
completed at Worthing DSME
with a repaint scheduled in the
spring. A group of 16 members
took eight locomotives “fo play” on
the  Harlington  Locomotive
Society track last September. All
who attended appreciated the
excellent hospitality, especially the
“smiling faces greeting us with
steaming mugs of tea and lovely
bacon butties ". The newsletter also
carries details of a company that
will be of interest to those wanting
replacement flat drive belts for
lathes etc. The company is
lathes.co.uk and is located at

Barlow, Buxton, Derbyshire SK17
SRP tel: 01298-871633 or e-mail at
tony(@lathes.co.uk The company
will make up flat belts to order and
member John Fuller ordered one by
telephone one day and receive the
specially made up belt the next day.
At the fun day in the park, the
society  introduced a  new
competition to test driver’s abilities.
The task was to drive slowly up toa
fixed buffer and to trap an egg
between the locomotive buffer and
the fixed buffer without the egg
breaking. It is reported that
“competitor  after  competitor
cracked open the regulator and
scrambled up the bank ...only to be
foiled with a shattering result”.
Neither the magazine nor I accept
any responsibility for the puns! I
assume those who failed got egg on
their faces!
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R&MEC. Brains Tiust for Modellers. Contact Brian Baker: 01702-512752.
Maidstone MES (UK). Mike & Roger: Team Quiz.
Contact Martin Parham: 01622-630298.
North London SME. Tim Watson: Models, Microscopes & Molars.
Contact David Harris: 01707-326518.
Portsmouth MES. AGM. Contact John Warren: 023-9258-5354.,
Romford MEC. Competition Night. Contact Colin Hunt: 01708-7098302.
lele of Wight MES. Track & Pond. Contact Malcolm Hollyman: 01983-564568.
SMAEE. Prof. Peter Thomas: Building a Model Locomotive.
Contact David Boote: 01202-745862.

Northampton SME. AGM. Contact Pete Jarman: 01234-708501 (eve).

Sunderland gm of) MES. Meeting. Contact Albert Stephenson: 01429-299649.
York City & E. John Cbambers English Canals.

Contact Pat Martindale: 01262-676291.

Reading SME. Public Running. Contact Brian Joslyn: 01491-873393.
Steam LS of Victoria. Public Running.

Contact Graham Plaskett: (03) 9750-5022.

Bournemouth DSME. Meeting. Contact Dave Fynn: 01202-474599.
Stamford MES. The Shuttleworth Collection.

Contact Derek Brown: 01780-753162.

North Cornwall MES. Meeting & Maintenance Afternoon.

Contact Geoff Wright: 01566-86032.

Romney Marsh MES. Tony Crowhurst: Slide Show.

Contact John Wimble: 01797-362295.

Taunton ME. Quiz Night. Contact Don Martin: 01460-63162.

West Wiltshire SME. An Evening of Brief Presentations.

Contact R. Nev. Boulton: 01380-828101.

Bradford MES. Meeting. Contact John Mills: D1943-467844,

Bristol SMEE. AGM. Contact Trevor Chambers: 0145-441-5085.
Chingford DMEC. Bits & Pieces. Contact Ron Manning: 020-8360-6144.
Guildford MES. Tak on Canals & Canal Boats.

Contact Dave Longhurst: 01428-605424.

Leeds SMEE. Richard Gibbon: Brunell’s USA Extension.

Contact Colin Abrey: 01132-649630.

Staines SME. Dave Tompkins: A Talk on CAD.

Contact Stan Bishop: 01784-241891.

Tyneside SMEE. Peter Fedoroff: Cross-USA Train Journey.

Contact Malcolm Halliday: 0181-2624141,

Cardiff MES. Philip Javes: Tribological Tribulations.

Contact Don Norman: 01656-784530.

Harlington LS. Neminations and Videos. Contact Peter Tarrant: 01895-851168.
Worthing DSME. Meeting. Contact Bob Phillips: 01903-243018.
Brighton & Hove SMLE. Keith Carter: Railway Branches & Byways.
Contact Mick Funnell: 01323-892042.

10 Adelaide Miniature SRS. Members' Day. Contact Bob Yule: 8387-5032.
10 Glasgow & S.W. Rly Ass'n. Alan Mackie: Signalling today on the former
G&SWR. Contact Bruce Steven: 0141-810-3871.
10-12  North Norfolk MEC. Thomas the Tank Engine Days.
Contact Gordon Ford: 01263-512350.
10 SMB&EE. Training Seminar. Contact David Boote: 01202-745862.
" York City & DSME. Running Day. Contact Pat Martindale: 01262-676291.
12 Bedford MES. J. Sinclair: A brief history of computing.
Contact Ted Jolliffe: 01234-327791.
12 Erewash Valley MES. Bits & Pieces. Contact Jim Matthews: 01332-705259.
12

Saffron Walden DSME. Club Night. Contact Jack Setterfield: 01843-596822.

13 Taunton ME. Working Party. Contact Don Martin: 01460-83162.
14 Chingford DMEC. Jon Marsh: Slides of Steam.

Contact Ron Manning: 020-8360-6144.
14 High Wycombe MEC. Bill Richardson: Sulzer Traction.

Contact Eric Stevens: 01494-438761.
14 Norwich DSME. Film Evening. Contact Paul Reed: 01603-462825.
14 St. Albans DMES. Dan Keen: Auction. Contact Roy Verden: 01923-220580.
15 Adelaide Miniature SRS. Meeting. Contact Bob Yule: 8387-5032.
15 Cardiff MES. Forum. Contact Don Norman: 01656-784530.
15 Harlington LS. AGM. Contact Peter Tarrant: 01895-851168.
15 Isle of Wight MES. Ken Hamison: Societies Petrol Engines.

17/18

17
17
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Contact Malcolm Hollyman: 01983-564568.

Brighton Mode/World at the Brighton Centre. 10am-5.30pm; Adult: £8,
Child/Senior Citizen: £5, Family: £19. Contact Tim Steven: 01444-254057.
Canvey R&MEC. Club Auction. Contact Brian Baker; 01702-512752.
Romford MEC. Chris MacDonald: LBSC his Life and Times.

Contact Colin Hunt: 01708-709302.

Romney Marsh MES. DVD/Video Evening.

Contact John Wimble: 01797-362285.

Steam LS of Victoria. Gathering. Contact Graham Plaskett: (03) 9750-5022.
Canvey RAMEC. Members’ Only Running Day.

Contact Brian Baker: 01702-512752.

Festival of British Railway Modelling at the Yorkshire Event Centre,
Harrogate. Advance booking (to 15 Feb 2007): Aduits: £5.50, Children: £3.50,
OAP: £4.50, Family (2+3): £18. Information and Ticket Hotline: 01778-392089.
www.brmodelling.com

Steam LS of Victoria. Club Running. Contact Graham Plaskett: (03) 9750-5022,
York City & DSME. Malcolm High: Laser Cutting.

Contact Pat Martindale: 01262-676291.

Chesterfield MES. Meeting/Talk. Contact Mike Rhodes: 01623-648676.
Taunton ME. Traction Engines. Contact Don Martin: 01460-63162.
Bournemouth DSME. Richard Knott: Annual Video Show.

Contact Dave Fynn: 01202-474589.,

Chingford DMEC. Keith Brunt: The Larkswood Signalling Project.

Contact Ron Manning: 020-8360-6144,

Guildford MES. Bits & Pieces. Contact Dave Longhurst: 01428-605424.
Leeds SMEE. Bits & Pieces. Contact Colin Abrey: 01132-649630.

MELSA. Meeting. Contact Graham Chadbone: 07-4121-4341.

Norwich DSME. Annual Society Dinner. Contact Paul Reed: 01603-462925.
Staines SME. Video/DVD Evening. Contact Stan Bishop: 01784-241801.
Cardiff MES. Brian Davies: Colliery Raifways in the 1960s.

Contact Don Norman: 01656-784530.

Harlington LS. Bring and Buy. Contact Peter Tarrant: 01895-851168.
Worthing DSME. AGM. Contact Bob Phillips: 01903-243018.

Brighton & Hove SMLE. jan Wiight: Then West Somerset Railway.

Contact Mick Funnell: 01323-892042,

Hereford SME. AGM. Contact Nigel Linwood: 01432-270867.

Chesterfield MES. Public Running. Contact Mike Rhodes: 01623-648676.
SMB&EE. AGM. Contact Maurice Fagg: 020-8669-1480.

MELSA. Sunday in the Park. Contact Graham Chadbone: 07-4121-4341.
Bedford MES. AGM followed by presentation.

Contact Ted Jollrl‘le 01234-327791.

Canterbury DMES (UK). Bob Goss: Adhesives.

Contact Mrs P. Barker: 01227-273357.
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The International

TICKETS PRICES:
1 Day 2 Day

Adult £9.50 (Advance £8.000* £16.50 (Advance £13.50)*
Concessions £7.50 (Advance £6.00)0* £12.50 (Advance £9.50)+
Child £4.50 (Advance £3.50)* £6.50 (Advance £4.50)*
Family £22.50 (Advance £18.50)*

TCNET HOTLINEY S AT

nationat sate. Advance tickets maybe purchased up to 01.02.07




Is It Real
Or Is It Phoenix?

Phoenix Locomotives Ltd
1 Colchester Road Southport Merseyside PR8 6XJ

keith@phoenixlocos.com
www.phoenixlocos.com

01704 546957
07973 207014
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Products (Bexhill)

www.model-engineering.co.uk
Email: mepi@btconnect.com
Manufacturers of 5” and 7'/," diesel outline
| battery etectric locomotives and rotling stock.
Vigit our shop lo ses the stock.
Colour brochure inc. p&p £1.76
PHONE/FAX. 01424 223702
MOBILE 07743 337243

17, SEA ROAD, BEXHILL ON SEA,
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ALL STEAM ENGINES WANTED

any age, size or condition considered - any distance, any time
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G and M Tools,
The Mill, Mill Lane, Ashington, West
Sussex. RH20 3BX

Tel: 01903 892510 or i K“

e-mail enquiries@gandmtools.co.uk " A

ALL 5" GAUGE LOCO’s WANTED
Hunslett, Simplex, Speedy, BR Class 2, Horwich Crab,

BR 8400 tank, Maid of Kent, Black Five, Jubilee, Royal Engineer,
B1 Springbok, Torquay, Manor, etc.

ALL 3%" GAUGE LOCO’'s WANTED
Tich, Juliat, Rob Roy, Firefly, Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, atc.

ALL 774" GAUGE LOCO’'s WANTED
Hunslett, Hercules, Jessie, Romulus, Bridget, Dart, Hoimeside, Paddington, GWR Mogul 43xx, GWR King, Black Five,
A3, B1. Brittannia, etc,

ALL TRACTION ENGINES WANTED
Minnie, Burrell, Royal Chester, Showmans, elc

ALL PARTBUILT MODELS WANTED

For a professional friendly service, please telephone.

Graham Jones M.Sc.
0121 358 4520
www.antiquesteam.com
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NEIL GRIFHH
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers
From drawing, sketch, pattern efc.
Friendly personal service
Telephone / Fax: 01727 752865
Mobile: 07966 195910
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@ MODEL

@ ENGINEERING
@ SUPPLIES

@ (Romford)

@ Suppliers of:

@ Ferrous, Non-Ferrous metals
B.A, Metric - nuts, bolls

@ Scrows. 87H & New tools,
cutters & tooling,
Boller Fittings, olls,
stocks added weekly.

@
@
@ NO VAT
%]

7
} Send large SAE + 2 x st Class stamps
_'x _ 0 for catalogue

@ Tel: 01708 341216/722346 for details @
0000000@0@@@03

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.

MADE TO ORDER
Constructed to latest European Standards
7'" guage and P.E.D. category 2 Specialist

Enquiries, Prices and Delivery to:

Telephone: Coventry 02476 733461
Moblle 07817 269164
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Books by John Wilding and others

Free Catalogue
01420 487 747
WWW. ntetnmepublishmg com
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" Gauge Plate. Sasponsion S
Wheel & Pinion Cutting, Hnmiognul Eﬂqtmnng
BRASS PRICES REDUCED
Send Two 1ST Class Stampa For Price List
LT.COBB, 8 POPLAR AVENUE,
BIRSTALL, LEICESTER, LE4 30U
TEL 0116 2676063 Email: lan@iantcobb.co.uk
www, lantcobb. co.uk
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‘LOCONAMES

W For high quality cast tvpe solid brass nameplates for locos,

traction engines etc. 7% ” gauge and upwards.
Ring or E-mail for a colour brochure with styles and plate designs

t: 02920 861 443 S Vol y Berih
e: johnstyles@btconnect.com s

(24 hr update)

0.

Mallard Metal Packs Ltd

53 Jusmin Croft, Heath, Birmingham, 814 SAX.
Tol/Fax: 0121 624 0002 E-mait
of ol Ferus & Nen-Feerus Besn,
CUNTITY  CATALOGUE ANRLARLE
Wortdwide mat orier. www malardimeta oo i

- 48 A o
www.powercapacitors.co.uk |
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THE ONE-STOP CONVERTER SHOP Y

The DNI

. Local Call: 0844 7700 272

sales Ftranswave-online.co.uk
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PENNYFARTHING
TOOLS Ltd. 1he 5pect
Quality Secondhand
Machine Tools
at Sensible Prices
We purchase complete Workshops,
Machines, Models and Hand Tools,

Agreed settlement on inspection -

Distance no object

lel: Salisbury 01722 410090
Web Site: w o, u r:ra'.lhuI-Ju'r.'L;E-wl.\.-

|
(L T8

www.tradesalesdirect.co.uk (rrade Prices)

a

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
post.

interest, etc. A stocklist is also available ‘FREE' by
Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.
WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD
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ALL MODEL ENGINES WANTED
ANY SIZE OR CONDITION

All steam electric or petrol model engineered items required
Also stationary engines inc. Stuart Turner,Bassett Lowek,Bing,Marklin etc
All traction engines any size from 3/4" to 6"
All locos wanted from Gauge 1,2 1/2,3 1/2, 5, 7 1/4 and larger
Also any rolling stock

Any part builts considered

Railway cottages now available Any size, age or condition considered
for great holidays have a look on

www.railwaycottages.info Will collect personally from anywhere 7 days a week

For a friendly

informed chat ¢all 01507 606772 or 07717753200 |

Kevin

s 5

www.arceurotrde CO.Uk

Unbeatable Value Engineering Products by Mail Order
Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

NEW! - Lower cost, compoct, high - | | '
_“ I ™ carr's Solders =

e it rm;lmbmm (’ll'lf

wd iy aévce o |r & Cadbury Camp Lane,
nsum ""‘ Bl | Clapton in Gordano, Bristol. BS20 7SD
. ‘,J 01689 Tel:01 275 852 027 Fax:01 275 810 555
. 899215 Email: sales@finescale.org.uk

M to advertise! www.finescale.org.uk

A book by Christopher Vine, builder of Bongo, Gold Medal MEX 2004
Hardback, 168 pages, 130 colour photographs and 30 diagrams.
Covers: Choice of equipment, making a spray booth, paint, preparation, spray painting,
hand painting, lining, transfers, a list of suppliers and more

To Order Send cheque / Postal Order for £20 plus £1.50 P&P to
C Vine, PO Box 9246, Bridge of Weir, PA113WD  (United Kingdom)




M"DEL,:: & MATERIALS

ENGINES
TOOL ROOM

The tool supplier for Professional &
odel Eugmeera
CUTTING TOOLS: HSS — COBALT -
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sels

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
B“ll‘[l th ) hlh‘{”t ”n']h”‘i_]' Uﬂl‘ht'l" BA Exhibition q vality 5in qovge Bl'p'r Peatodk Locomotive in our next guction

Dies: Split Dies, Salid Dies, Die Nuts, Metric, Consultant: Michool Matthews MRICSIRRY Tol: 01404 47593.
||'Tl,li‘llr‘1| Unified, BA Emoll mmatthews(Ddnlo.com

M]”mg End Mills, Slot Drills Plain and Screw Auctions 1o bo heold at Drowean Noate-Bristol. $1 John's Place, Apsley Road, Clifon, Bristol, BSS 251
Shank, Honizontal Cutters, Slitting Saws, :

Collets

SPECIALIST STEAM AUCTION
ENTRIES NOW INVITED
LIVE STEAM MODELS, MODEL STATIONARY ENGINES,

LOCOMOTIVES, TRACTION ENGINES, LATHES & EQUIPMENT BOATS and STEAM TOYS.

Tuesday 17th April 2007

Turning: HSS Tool Bits, Tungsten Carbide g
Tipped Turning Tools, Insert Tools, Collets cowe"s sma" MGCh'ne T°°| I-td f“ '
Measuring: Micrometers, Vemiers, Dividers, Cowalls Small Machine Tools Lid. Id-pc‘ y,
Callipers, Setting up Tools Tendring Road, Little Bentley, Colchester CO7 85H Essex England T
Workshop Machinery: Lathes, Milling Tel/Fax +44 (0)1206 251 792 e-mail sales@cownlls.com www.cowells.com

Machines, Pillar Drills, Band Saws
Machmmg Services: full machining service Manufactures of high precision screwcutting lathes,
..... uming, milling, grinding, wire dl‘l(l 8mm homlogical collet lathes and
59‘*”‘ eroding, tool and mould making milling machines, plus comprehensive accessory range.

“New" Tool Catalogue available FREE ~ Talk directly to the manufactures
Send for one today

CHECK OUT DUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation
Part Exchange on somé machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com

UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

TOOLS PURCHASED |
Hand Tools and Machinery, whole or el ppene o tnfns i o

part collections — old and modern. = B3 : ’ A catulogue whth £4 medels, some fn Al colonr
- .. . +" " 2 Stationary, Marine, Traction Engines and Locos
will ca". "4 [ ¥ ‘=K UK £1.50 ® Birepe £1.90 ® Resl of world (9.50
| - . S theque/crede Card sody M ol pdp

+ www, brunell.com

Tli‘ Ma" Bl‘mn. 'r | 3 sl By - . ‘_‘ y 4: Belvedore road, Burten on tremt
| . : staffs, DE13 ORG Yol: 01283 549 400
Tel: 01323 288135 (Taunton) i ,

= r—-—,—l—',

BOOST PHASE CONVERTERS

Boost Energy Systems
Park Farm, Wesl End Lane,
* PERFORMANCE GUARANTEE  \yarfiold Berkshire RG42 SRH
* 3 Year Wanrnranty Tel: 01344 303 311
* WonLowioe DeLivery Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com
HiGH QuaLITY UK PHASE CONVERTERS SINCE 1957

* PRICE GUARANTEE

¢ Qurstanoing Desicn
o COMPREHENSIVE SUPPORT
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COMPLETE HOME WORKSHOPS | I ;
AND MODELS PURCHASED. D'RAWINGS AND CASTINGS .

DISTANCE NO OBJECT i 4” scale Tasker “Little Giant” Steam Tractor | < &
Tel: Mike Bidwell on it 33” &als”;_;" ﬁéar;‘ine Co;lioz?dpﬁngiye -
01245 222743 : scale Kxuder CSSon no r mping engine

e : ' For full details send a large SAE - or see our website.

TOOLCO - Camden Miniature Steam Services
The home of good Qually veed 1ol and machingry Barrow Farm, Rode, Frome, Somerset. BA11 6PS
www.toolco.co.uk www.camdenmin.co.uk Tel: 01373 - §30151

' Af
/ 4 ‘a'
/ }’l or gend for Tyl Bemiged slockist,
S Unit 2, Ebigy ind Park, Ebley, Stroud. Gios (LS 48P
< Ls brpaaant Phone for opening times betore traveling
d (s & mdas 18 M5 Motorwny) Tel. 01852 770680

EMail saled¥ todies to uk Fax. 01452 TOT

.7}
¥ i

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quilistar (UK) Ltd (Nottingham).

Tel 0115 9255844 Fax 0115 9430858

Do you know that you can now order an annual
e o subscription to this magazine direct from our
MK1T OEH Tol: (0129:0) 713831 Fauw: (01294) 713032 'y . - - . -
s e o mieeins | official U.S. subscription representative?

Ry G o
o e . ; ¢ contact
r"‘l ] Ml For wmore in Lorwmation and ra tes Contal
3 o f T

. wWise Owl Worldwide !t‘k.\{_.1ltj;k5.IfJ."'-’.! Tﬁl: ?60*—-605—9?68

BN C.74 B Camino Real Suite D :
'ﬁj' - : 92008-7139 ULA Fax: 760-603-9769
™

)| Carlsbad, ©

E~mail: rr..+5:.w:5e.r-,wfm‘~.r:3-:«?_rhe:i,com

MAGAZINE
BINDERS

ORDER
HOTLINE:
01689
899 200

Price does not include p&p



Advertise for FREE! Send your lineage (25 words max) t0:
Post:
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FOR SALE - Workshop Equipment

GWR 7 1/4in. gauge Mogul (Reeves) drilled
frames, spacers, motion plate, buffer beams
and draw box, partially machined horns, all
unassembled, with frame castings, for sale.
Also Abwood 4in. machine vice and Myford
collets (unused). Tel: 01726 76461

FOR SALE - Workshop Equipment

bin. gauge Ariel all castings some machined
frames bogie beazal complete drawings M.E
construction notes, offers over £600

Tel: 01342 832 235 (surrey)

FOR SALE - Workshop Equipment

Myford vertical miller, 24in. x 6in. table, S/
phase, mechanically faultless, vise, tooling
£9'76.00

S/phase brooks motors 3HP/1.6 HP, £100 pair,

Pollard precision bench drill, S/Phase, £75.
Tel: 0116 277 65097 (Leicester)

FOR SALE - Workshop Equipment

William 3.6 gauge 2-6-2 partly completed, has
Run on compressed air. With proprietry made
boiler £600 Tel: 01269 843 207

FOR SALE - Workshop Equipment

Centec 2B milling drilling machine 1Hp S.P on
purpose made heavy duty stand on castors.
C/W Clarkson auto-lock and collets excellent
condition £800 Tel: 01202 822 156 (Dorset)

FOR SALE - Workshop Equipment
Boxford lathe 4.5in. C.H x 18in. B.C. 3 Jaw
240V, TUD not secrew-cutting,

Tel: 014562 728 384

FOR SALE - Workshop Equipment
Dore-Westbury vertical mill with extended
column, Epicyeclic head. Includes collets and
boring head. £400.00

Tel: 01743 792 642 (Shropshire)

FOR SALE - Workshop Equipment
Tom Senior vertical head £300.00
Tel: 01743 792 542(Shropshire)

ME FREE ADS,
Magicalia Publishing L.td. Berwick
House, 8-10 Knoll Rise, Orpington,
Kent - BR6 OEL

mefreeads@magicalia.com
01689 899 266

FOR SALE - Books & Publications

500 Model Engineer magazines from 1985 to
2006, plus 70 issues E.I.M, plus oddments.
Offers. Buyer Collects

Tel: 01226 246 469 (S. Yorks)

FOR SALE - Workshop Equipment

Belt drive lathe £460, horizontal mill £200.
Model Boats, Marine and Engineering
Magazines for sale. Model Diesel Engines
Wanted, Tel: 0208 802 1176 (London)

FOR SALE - Workshop Equipment

Myford VM-B mill drill, Posilock R8 milling
chuck with 4 collets, vice, R8 boring head, R8
fly cutter, £600 Tel: 01889 508 358

FOR SALE - Workshop Equipment
Two b6in.G single bolster wagons offers
Tel: 01428 713 039

FOR SALE - Workshop Equipment

6in. Sweet Pee locomotive 0-4-2 with tender 4
year certificate bargain £26560.00 ONO

Tel: 0161 260 8401(Liverpool)

FOR SALE - Workshop Equipment

2-Cyl, compound marine engine, Approx 6.5in.
long, 8in. high. With condenser, demonstration
propeller shaft, nicely made in the 1920s
£800.00 Tel: 01303 265 320(Hythe)

WANTED - Workshop Equipment
Wanted Hauser jig borer No.1 or similar
Tel: 0114 274 6693

WANTED - Workshop Equipment

Wanted castings and parts to complete Mastiff
4-cylinder petrol engine. Good Price paid.

Tel: 016356 634167

DON'T FORGET!

All lineage in here is
FREE so get advertisin

WORKSHOP EQUIPMENT + MODELS & MATERIALS + BOOKS & PUBLICATIONS ¢ SERVICES ¢« GENERAL



HOME AND WORKSHOP MACHINERY
ol Genuine Used Machines & Tooling

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS

4% Telephone: 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
: www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
Beaver slorling head 10 minutes from M25 - Junction 3 and South iuar -A205

{will also fit Bridgeport) . .

Tom Senior ‘S’ Type milling

machine in very nice order

Tom

Senior
8 Major
e mi
complete
wi
YEL m&me Y
Crompton Parkinson Molors 2
NEW 3/4HP ideal for Myford : et (s 06 Sepud ek
Myford MA99E & Boxfords etc. — 2

(collet chuck) type collets 1) “Selection off woodworking machinery’

Colchester ipmusru /
variable speed model

Myford ML7 lathe 3 1/2" x 19" lathe

Myford milling head for Myford
complete with dutch and stond Jlor ol head bl

series Lathes

Progress No.4E 3mt drilling
machine, immaculate

Harrison M250 5" x 20"
precision lathe

Myford Super 7 lathe :

Boxford 1130 5 1/2" x .
30" + stand

|

A i

Myford Super 7B, gearhox, power cross
feed, complete with Mitsubishi inverter
well looked after

Chedk out our large range here in Sidwp!

”’a ﬂf:o ﬁﬂ?
ElS | PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LisT 24 02
%/ing f,

IE DISTANCE NO PROBLEM! DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT \

Much 4, ',‘;f foo
Just A Small Selection Of Our Current Stock Photograpﬁed!

Baty 0-25mm micometer +

= ~ alibration . —— .
Co'ordinate table 12" x 12" quality table Dur new signoge of ‘Home and Warkshop Machinery”
fo waich out forll




DB7VS LATHE

£475.00 -
| aa '

i
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hesterUKLtd | ClwydClose | Hawardenind.Park | Chester | CH53PZ el: +44(0)1244 531631
Fax: +44(0)1244 531331 | Email: sales@chesteruk.net | Web: www.chesteruknet
Midlands Showroom
Rotagrip Ltd | 16-30LodgeRoad | Hockley | Bimingham J@iB185PN | Tel: +44(0)121551 156¢
Fax: +44(0)1215239188 | Email: rotagnip@blueyonder.co.uk
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