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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

350 mm
110 mm
1.4 kW, 230 V, 50 Hz
Spindle speed infinitely variable
45 - 2300 rp.m.

0,085 and 0,16 mm

Centre distance 500 mm -
| “|Centre height 110 mm E —
Power 14 kW, 230V, 50 Hz L :
Spindle speed infinitely variable
7145 - 2300 r.p.m.

— '
'Yl Feed infinitely variable 0 - 250 mm/min oy :
- o my = - g
Longitudinal X-axis 300 mm
'sAnnOE 1 |
I D4000E I Transverse Y-axis 110 mm
n Veertical Z-axis 280 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
g |Centre distance 350 mm e N T )
Centre height 100 mm =
i |Power 1,4 kW, 230V, 50 Hz 'T:)GOOOE High Speed|

' |Spindle speed infinitely variable [ |
45 - 2300 r.p.m.
Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-

lent; no pulleys or belts to worry 5 YE AR Centre disianoe 600 mm

about. “ Centre height 135 mm
Power 2,0 kW, 230 V, 50 Hz
WARRANTY Spindle speed infinitely variable
100 - 5000 r.p.m.
) On All Wabeco Machines [ °%®=doi®mm

All mills and lathes

can be supplied fully . , :

fitted for CNC Wabeco produce precision made machines by rigorous

i quality control and accuracy testing. All lathes and mills
machining or canbe  ,re hacked by an extensive range of tools and accessories.
retro fitted at a later  Wabeco machines are quality rather than eastern quanti-
date. ty. See our web site for details

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

Stamford

Lincolnshire

PEg 3DW

Tel: (01780) 740956

Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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The Editor’s Bench

Dave Clark's Commentary

The Metalworkers Workshop Part 4
Basic Workshop Hand Tools

Using The Lathe Mounted Milling

Head Part 1
Machining components

A Miniature Pin Type
Precision Vice
Work holding made easy

A Motorcycle Lifting Bench
Cut out the backache

An Introduction To Crossing Out

Clockmaking in the home workshop

MEW Index

Index for issues 117 to 128

Tailstock Drilling

Depth Measurement
Demountable accuracy from
a digital vemier

Anodising in the Workshop

Protecting and dying aluminium

The 2007 Model Engineer Exhibition
Tools on digplay at Ascot

ER25 Collet Chuck for a
Gamlock D1-3 Mount

Improve the accuracy of your lathe
Next Issue

Trade Gounter

Fireside Reading

Scribe a Line

On the Cover

This New-Way internal combustion engine with
generator to approximately 1:10 scale was built by

Johan Van Zanten from photographs of the prototype.
No castings were used except for the flywheel. It was on
display at the 2007 Model Engineer Exhibition.

See page 56 for our special subscription offer!
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1Q Jade Products, 43 Long Hassocks, Rugby Warks; CV23 0JS.
Advertlsenl{ﬂlt Index Telephone 01?8805?3056 Te!ef:x %1?88 573057

Lathe & Mill DRO Systems

2 Axis Lathe Full System  £349,95 inc. vaT
2 Axis Ml Full System  £349,95 incl. vaT
3 Axis Mill  Full System £399,95 ind. vat

Full systems at fixed prices - add only £5.95 UK
postcode delivery charge. Choose your linear scales.

Allendale Electronics Ltd

Camden Miniature Steam

T et from our measuring range of 50 - 1,020mm. Included
Chester UK Ltd D0 are display console, 2 /3 linear scales, scale covers and
aH necessary mechanical & electrical fitment accessories

Chl Onos le for a professional install to your machine.
Emco 28 P € Battery 2 Models, smm & Solar Solar

£54,95 Powered - Easy use external £67.95

- . rotary shade controll #9 - 13
Folkstone Engineering 12 month warranty - spare
( ( parts prices incl. VAT c (

G&IVI TUUIS <0 N WWW. onyx-drn co.uk
- www.autodarkhelmet.co.uk m

GLR P60
Hemingway Klts P7
Home & Workshop P66 & P67
Jade Products P4
Maxitrak P60
Machine Mart P8

Full-working
evaluation!

Phoenix Locomotives P59

Softcover P4

Stuart Models P10 j B8~ & Wi youx own soanal
Tracey Tools P58 EDIT Dm}::d it from:

wWww.sortcover.com
Warco P57

sorrcoveR 364 Milton Road, Cambridge, CB4 1LW England.
Tel: +44 (0) 1223 424342

TANDNO 79

MIDLANDS

EXHIBITION
Suppliers of Digital Readouts for Engineering Machinery...

Budget DRO Display consoles...

Pre order you DRO system and collect
at the midlands exhibition.
Contactusjiorjthellatesishowloiiers]
0,1992§35080

GS Range of Glass Linear Scales...

__,_-—'—'_-_-_-_-_-_'
Our NEW Budget C{Jﬂ‘ﬂ'"e ] : - L Our wide range of precision linear
Offering a cost-effective entry ' i = scales offers a versatile and flexible

Machine

level solution. The budget e .:6 ; solution to your installation

range of consoles offer both ¢ ¢ requirements at an affordable price.
the mode! engineer and We also stock a range of mounting hardware &

maching shop all the covers available for the linear scales.

expected console functions.  we have compiled installation guides
These include mm/inch con-  for various machines & images of

version, PCD on milling customer installs on our website.

version and Radius/Diameter We have ateam of engineers
he ion. = <
Rui e offering full technical support & an
approved network of DRO installation

Compatible with our GS300, GS500 & GS600 ranges of precision glass engineers across the UK.

scales, giving the user proven reliability and accuracy. Included with the linear scales is a
The slim and compact design of the GS500 is ideal for limited or confined standard kit of brackets, fixing bolts, cable ties, cable clips & installation guide.
mounting space, allowing installation to the lathe cross slide and smaller SDS Series of DRO Consoles.

machine tools.

HCAS
Functions Include;

oMMiinch. “‘“‘.
#99 Zero memory.
wCalculator. :
wCentre find. i om cReS
#PCD (mill version). e n &-0onk
oR/D (lathe version).

Our range of SDS consoles include a single axis,

2& 3 axis mill, 2 & 3 axis lathe and 4 axis LCD

console. More information on our entire range can be found on our website.
Please contact us for a quote and latest special offers on our DRO Systems.

Allendale Electronics Ltd, 43 Hoddesdon Industrial Centre, Pindar Road, Hoddesdon, Herts, EN11 OFF.  Tel: 01992 450780 Fax: 01992 450781
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Engineering Supplies
Online Catalo

H Bl
Myford

“MYFORD SERIES 7 LATHE
MANUAL AVAIABLE AGAIN
£10.95 INC POSTAGE UK!!"”

ve: www.chronos.ltd.uk

VISIT OUR ONLINE ENGINEERING SUPERSTORE WWW.CHRONOS.LTD.UK FOR THE FOLLOWING

LATHES
EMCO UNIMAT 4 & COMPACT 5, CLARKE & WABECO - MACHINES
AND ACCESSORIES

LATHE TOOLS

AHUGE RANGE WITH SHANK SIZES BETWEEN 6MM & 16MM - BRAZED TGT
TOOLS, STARTER PACKS, HSS TOOLS & SETS, HUGE RANGE OF PARTING
TOOLS, GLANZE INDEXABLE LATHE TOOLS, HSS TOOLSTEEL BITS, KNURLING
TOOLS & KNURLS, BORING & THREADING TOOLS

LATHE ACCESSORIES

3 & 4 JAW CHUCKS 50MM - 200MM DIAMETER, CHUCK BACKPLATES, DOGS,
QUICK CHANGE TOOLPQSTS, FOUR WAY TOOLPOSTS, PISTON TOOLPOSTS,
MILLING SLIDES, LIVE CENTRES, SOFT BLANK MORSE TAPER ARBORS,
TAILSTOCK DIEHOLDERS, TEST BARS, SLEEVES, LATHE BELTING, HALOGEN
MACHINE LAMPS

COOLANT SET UPS

LOGLINE COOLANT SYSTEM - FULL RANGE, GOMPLETE GOOLANT
SYSTEMS WITH PUMPS & TANK, NEAT AND SOLUBLE CUTTING FLUIDS
IN1 & 5L CONTAINERS

MILLING MACHINES
CLARKE, EMCO AND WABECO - MACHINES PLUS A FULL RANGE
OF ACCESSORIES

MILLING MACHINE ACCESSORIES

BORING HEADS, INDEXABLE & BRAZED TIP BORING BARS IN MANY SIZES,
CLAMPS & CLAMPING KITS, MANY ANGLE PLATES, MACHINE JACKS, DIGITAL
SCALE UNITS, COMPOUND TABLES, POWER TABLE FEED KITS, GLANZE
INDEXABLE ENDMILLS, FLYCUTTERS & SETS, STUB ARBORS, MORSE TAPER
COMVERTORS, MAGNETIC CHUCKS, ROTARY TABLES FROM 3" DIA - 16"

DIA, DIVIDING ATTAGHMENTS, TAILSTOCKS, TEE NUTS, DIVIDING HEADS,
POSILOCK COLLET SYSTEMS, ER COLLET SYSTEMS, MORSE TAPER COLLETS,
R8 COLLETS, 5C COLLETS & FIXTURES, LITERALLY DOZENS OF DIFFERENT
MACHINE VICES FROM 2" TO 6"

CUTTING TOOLS

HSS ENDMILS & SLOT DRILLS FROM 2MM - 25MM, LONG SERIES CUTTERS,
BALL NOSE CUTTERS, T SLOT & WOODRUFF CUTTERS, FC3 MINIMILLS 1MM
- 6MM, SETS OF ENDMILLS & SLOT DRILLS, TITANIUM COATED ENDMILLS,
GEAR CUTTERS, SIDE & FACE CUTTERS, HSS DRILLBITS AND DRILL SETS,
BLACKSMITHS DRILLS, MICRODRILLS DOWN TO 0.3MM, CENTRE DRILLS,
STEP DRILLS, TAPER DRILLS, HSS REAMERS, HS'S COUNTERSINKS,

HSS COUNTERBORES

TAPS, DIES & ACCESSORIES
APEX BRITISH MADE TAPS & DIES IN BA, MODEL ENGINEER 3/32 & 40 TP,
BSB, BSP, BSG, METRIC FINE & COARSE, BSW, BSF, UNF, UNG PLUS BOXED

SETS, TAP WRENCHES, DIESTOCKS, TAPPING ATTACHMENTS SCREW GAUGES,

TAPPING PASTE ETC

SAWS & SAWING

FRETSAWS, PEIRCING SAWS, COPING SAWS, HACKSAWS, ALL THE BLADES,
ZONA RAZOR SAWS, BANDSAW MACHINES & BLADES, HSS SLITTING SAWS
AND ARBORS

MEASURING EQUIPMENT
MICROMETERS, VERNIERS, DIGITAL MEASURING TOOLS, CALIPERS, DEPTH
GAUGES, DIAL CALIPERS, HEIGHT GAUGES, THICKNESS GAUGES, BORE

GAUGES, GAUGE BLOCK SETS, PROTRACTORS, RULES, PARALLELS, SQUARES,

VEE BLOCKS, DIAL GAUGES, DIAL TEST INDICATORS, MAGNETIC STANDS,
RADIUS GAUGES

MARKING OUT
SURFACE PLATES, SCRIBERS, SURFACE GAUGES, LAYOUT BLUE, PUNCHES,
TRANSFER PUNCHES, PIN PUNCHES

EDGE & CENTREFINDERS

WIGGLERS, EDGEFINDERS, GENTREFINDERS, ELECTRONIC EDGE FINDERS,
LASER EDGE & CENTREFINDERS WORKHOLDING SMALL TOOLS ETC
PINVICES & SETS, GEM HOLDERS, HAND CLAMPS, TOOLMAKERS CLAMPS,
BA SPANNERS, BA BOX SPANNERS, STORAGE SOULTIONS, CIRCLE CUTTERS,
ALLEN KEYS, TWEEZERS

METALFORMING
METALBENDERS, BENDING BRAKES, TUBE CUTTERS, BENCH SHEARS, TUBE
BENDING SPRINGS, RING ROLLER, ARBOR PRESSES, SLIP ROLL MACHINE

SOLDERING , BRAZING & METALBLACKING

ANTEX SOLDERING IRONS, SIEVERT SOLDERING, BRAZING EQUIPMENT,
SKAMOLEX PRODUCTS, JOHNSON MATTHEY SILVER SOLDER FLUXES, FRYS &
BAKERS PRODUCTS, CARRS SOLDERING & METALBLACKING PRODUCTS

OPTICAL AIDS & LIGHTING
HEADBAND MAGNIFIERS, EYEGLASSES, FLOURESGENT WORKSHOP LAMPS,
DAYLIGHT MAGNIFIER LAMPS

12V TOOLS & EQUIPMENT
THE COMPLETE RANGE FROM, PROXXON, ROTOCRAFT, MINITOOL ETC PLUS
ALL ACCESSORIES

ABRASIVES

EZELAP DIAMOND SHARPENERS - HUGE RANGE, VALLORBE SWISS FILES,
ENGINEERS FILES, GRINDING WHEELS & DRESSERS, PERMAGRIT TUNGSTEN
CARBIDE ABRASIVES, GARRYFLEX BLOCKS, POLICRAFT POLISHING KITS,
POLISHING MOPS & COMPOUNDS

WORKBENCHES
THE SUPERB SWEDISH SJOBERG RANGE & OTHERS FROM CLARKE ETC

AIRBRUSHING
AIRBRUSHES, COMPRESSORS & STARTER KITS FROM THE MOST FAMOUS
AIRBRUSH COMPANY BADGER!

OILS LUBRICANTS & ADHESIVES

SOLUBLE CUTTING FLUID, NEAT CUTTING FLUID, SLIDEWAY LUBRICANT,
STEAM CYLINDER OIL, BARRIER CREAM, DELTA ADHESIVES, GORILLA GLUE,
OILS CANS, ROCOL PRODUCTS, PLUS GAS, LANOLUBE

METAL BAR & SHEET

AHUGE RANGE - ALL FROM STOCK - SILVER STEEL, MILD STEEL, STAINLESS,
COPPER, ALUMINIUM, PTFE, NYLON, BRASS, GAUGE PLATE, - ROUND,
SQUARE, TUBE, ANGLE ETC!

MODEL ENGINEERING FASTENERS ETC

MASSIVE RANGE OF BA FASTENERS IN BRASS & STEEL - CHEESEHEAD,
COUNTERSUNK, ROUND HEAD, SMALL HEAD, CAPHEAD, ALLEN SCREW, ALSO
RIVETS, TAPER PINS, BRONZE & STEEL BALLS, O RINGS, KNOBS BF\LLFIACES
GASKET MATERIAL, BOILER LAGGING, SHIMPACKS ===

BOOKS & DVDS

HUGE STOCKS FOR FAST DELIVERY- WORKSHOP
PRACTICE SERIES 1-36, NEXUS BOOKS, TEE
PUBLISHING BOOKS, ENGINEERING DVDS BY
SWARFRAT & RODRIGUEZ

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

VISA |t

(Prices are correct at time of going fo press and are only available while stocks last)
CHRONOS LTD, UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS, LU5 4HU

TEL: (01582) 471900 - 5 LINES ~ FAX: (01582) 471920 WEB: www.chronos.Itd.uk  EMAIL: sales@chronos.ltd.uk

I Chronos MEW127.indd 1 g 14/8007 17:19:37 |



Pro Machme Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” —

FI2108

@ Longitudinal X-axis 500 mm ®
Vertical Z-axis 280 mm
Transverse Y-axis 150 mm
Optional 180 mm
Power 1.4 kW, 230 V, 50 Hz
Spindle speed r.p.m. 180 - 3000
Swivel range both sides 90°
Tool holder MT 20ptional
MT3 or SK 30
Drilling stroke 40 mm
Work bench 700 x 180 mm
Wabeco produce precision made
machines by rigorous quality control :
and accuracy testing. All lathes and Pro Machine Tools Ltd
mills ar k n extensiv 4 -
aa F ba({ ed 3}' a e- JLve 17 Station Road Business Park
range o tools _em accessor_les. Barnack
Wabeco machines are quality rather Stamford
than far eastern quantity.

Lincolnshire
All mills and lathes can be supplied y
fully fitted for CNC machining or can ,.:r:,l(': ((?111?(88%)) ?:%%5;

be retro fitted at a later date.

G 0 L®m at i C Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk

U U
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THE SHOW FOR MODEL ENGINEERS

\ Folkestone Engineering @

Supplies.

Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee's and large stocks. M I m n N ns M 0 n El
b ENGINEERING

Now Available For Free
Or Visit

www.metal2models.btinternet.co.uk

Comprehensive range of materials,
fasteners, and quality small tools.

especially for the model engineer. Sp. oﬁ;‘or e,

B gl 8ton ~pam Engineerin
"Specialist" range of miniature brass in CYERRcHeTiite A425/B4455 in %‘]mi atu rg
round, hex, square, angle, flat and tube.

62 Canterbury Road, Hawkinge, Kent CT18

Telephone 01303 894611 A Y "ndreds of saticand fve
Email: metalZmodels@btopenworld.com Y seeam models on show
Open weekdays (0900-1600 except Thursday)
"% Thursday & Saturday mornings (0900-1200) E

The Ha]hnark

t 4pm on final d:t,r
vission one hour before closing

o : lnemmenade
| : - 2 full supporting cast of the
l,l R - feading model engineenng stockists
2745 N
‘ =

10am - 5pm nallv &

e
and suppliers at your S servic

l

Admission:
_ ; Adults £8.50
~7/ Nyl Seniors £7.50
)\ A Children £5.00
. Meet the clubs
- ralk model engineering
with other enthusiasts
- pick up tps. share
experiences

SAVE £££'S

BY BOOKING IN ADVANCE BEFORE 21st SEFTEMBER 2007

Sand £2 (refunda
latest workshop
or visit our webs

Henungway

FOR FURTHER INFORMATION OR TICKETS VISIT
WWW.MODELENGINEERINGEXHIBITION.CO.UK

Hemingway Kits
Organssed by Exhibitions Ltd., The Fos , Leamington Spa,
31 IXN Tel: 01926 614101, Fax: 019
Email: info@meridienne.co.uk Web: www.meridienneexhibitions.co.uk

www.hemingwaykits.com

| ‘ MEW200730_P007.indd 1 @ 1709007 14:11:02 ‘ |



METAL LATHE - cLaoom 1l ¥ EEr AEEEEEE
 300mm bedween centres [ J 14 I . P
o LHRH thread sorew cutfing

* Bleclroni; varisbie speed @ Geay changs st

» Sl centering 3 jaw chuck & guard » Power feed

OpEN NG
OVEMBES

Ful} range
of accessories
available
: j ; * Comgund side Wi s way o oo
Full ramge Ao o o i ) 3 : With 4 way
of accessories - * Fonartevese ah cperaoon
available . Eluk:h fnf :ndepend-enl mlIL'anI operation
y 0 ith optional fioor stand & tray
(ONLY HHI EX VAT £152.73 INC W.T
S0 AVAILABLE:
[:I.-ﬂl = RS above but without the MillDril head
19.98 EX VAT £634.48 INC VAT

* 100w, 2%‘("&
)-M‘&'wx!:

' De-s0icker suction ool
o remae excess fiom joints

» Scragenpeobe ool @ Spare gun i Fgg‘g‘"‘;{,

lla LECTRODE EX VAT NG VAT F11, 73 W VAl
smmmn MEASURNG _ .

3 Ll s -
£69.98 £82.23 r%;
EX VAT 1NG VAT
£1299 £15.26
= ; S " £1499 £1761
99 . . POV M £19.98 £23.48
£1403 ETS Mari £1098 £23.48
TN £2998 £35.23

~EXVAT
£8.99

3B BN
280 Bt Buiget By, Xipoe Rectmmmenci: Practica Dasics

OIY T - CABTH 'm nmumssss lll'll

patiem

. Spay adstabie
- B ONLY £7.99 EX VAT l!aNeshhﬂd.S‘leﬂmm'I[
w £9.39 INC VAT Degth gauge ® Chuck guarts BI
» PRO KIT - CAB2Ppichrsd) B=Bench mownted
F=Floor standing |
L] acturals
mmh‘wa amco:; MIODEL WATTS/ EX VAT INC VAT

Precision machined mizie ® Special lighty
DMLY £19.98 EX VAT £23.48 INC WAT

adjustable stand with clamp wRotary ol
o Im ficxibie dive @ 40 accessories tonsumables

#1 50w molor
Ve ot i 100 5000
M EXLVAT INC VAT , - - eo¥anal conf pm
(Hi ; "l s=0% 048 : (0108 310712 T3 oM DMLY
| Attt 2 % W Kvailable in red, dark grey & bie i ]m, m 0.5 £11748 Y.
@ - L ot o mmm:wmz:mm (i £100.98 £1203 :g: - CER.MII(: WEATER

Mcm 9 F15851 ONLY

L AN £140.98 £176.23 ! £89

(IR £150.98 £187.08 =g 05

(1[I 169,98 22123 prymprsmg :

I L) s L i Foctast fficient heating
In workshops,

worklight ol Lo

FROM DNLY BALL @ 1DC - -  Var Wl
| BEARING BENCH | el MICRO MILLING & » Lightwveight and portabie
arols—— FTRA . DRILLING MACHINE o 110 & 2300 avadlable

ONLY
TURBO FAN GAS
FROM DN -
jding ball bea

ESCRP = ‘
s "ﬁh 08§ 7 | 100-2000kpm .
: AL i ; | # MT2 Spindie Taper ~ LITTLE w
 Face mill capacity DEVIL J LT
20mm, end mill 10mm

& Table cross fravel #ideal for low

cost, efficient neeunq '
ml lEDmm in workshop elc. .ft.gl‘
— MODEL  OUTPUT BTUVHr  EX VAT INC VAT
2 PEU ENGINEERS STEEL 4 ) — (UTEDE 5000 R X ¥
WORKBENCHES HEAVY i DESC. O LORD EXVAT INC WAT n m-t-. £89.99 £105.73
g, () (T L] R
= N i tstons . DEVIL 1750 LI £169.98 £199.73
-sm&wm § T00idet Do B REL] oo e 20098 £293.73
- | mmhm ] 5y T L] DUTY  WHEEL X VAT INC VAT
* MCLUDES SIGLE LTy Eies 1T - = X
FROM ONLY LOCKABLE DRANER Jir T - : I Ll £13.99 E16.M
£119> Shown fitted with £l E1n 2 | 0 E23.49

£1402% 7T A T TR TE2 83

MOE SIDE (W M) EX AT WNC VAT ] £

' £118.98 mm X - { R "
OIS Tsohudodt  Baot T M a9 o I I 9 611
ey ioie

sirogs sk i i ; I 93,09 £39.94
U] £6ag8 £1ea7) VA sading beiL* i wire wheel -Mﬂﬂﬁ%ﬂw}ﬂm

BUY IN STORE WSIT YOUR LOCAI. SUPEHSTOHE OPEN MON-FRI 8.30-6.00, SAT &.30-5.30

h1226 720 TESHEAD 50 Lotiey Hi Foat 0190 453 2520 | NOTTINGHAM 211 Lowes Parkamerd Sveel____ 0115 896 181 |
see address details ﬁ lmm{mmﬂrm mri mnn SLASGIN 720 Gl Wester AL 0141 332 6271 | PEVERSORCUGH 417 Licois Foad MilSeld 01723 311770
i AN HAY Ml'&?&_wglltmw\lﬁ 0121 77 3633 | GUOUCESTER 221A Barton Street 01452 417 48

MAIL ORDER |Z=ur=xm s | e 5 i s

BRADFORD 105-107 Masningriar Lane 01274 390962 | HULL 8-10 Holderness Roadt s BIE

|UB45 450 18005‘35‘?{;’: TOL 1-3 Chusch Road, Lameence Bl 0117 935 10860 | ILFORD 745-748 Eastern dwe 08 518 4286

[BURTON UPDN TREMT 122 Lichiesd Strewt 01283 554 708 | LEEDS 277-229 Kirkstad Rosxd 0113 231 0800

JCARDIFF 44.46 Oty Road 10231 204 5424 | LESCESTER 69 Meton ond TS T o0 | TvELD 453 Lomn . Hisky
ORDER BNUNE JCARLISLE 85 Loreon Rt 01228 551686 | (NGOLN U 5 Potor Corve, Corwick . o522 543 006 — uum ‘:f"l‘:'fmmmw
WWW. machlngman co uk JCHESTER £3-45 50 Jamess Stovet D126 311258 | LIERPOOL 50-83 London Road 0150 709 4854 - H'll —— iSh 0 - : ]
: JEORCHESTER 4 Nors St Poad 1206 72501 | [ONDON & Kl Parace.Emerton NS 020 803 01 | o1 i TR 342. 398 Waofon o oy 01780 BTR2
Over 6500 products, see the full range | SR IEEEEY 004 7522 4727 | LONDON 503-507 Lea Bridge Aoad, Leyion, 10020 #5a8 fzpd | SPRCERLAND (319 e e Gvrtwn D191 510 177
42312 o B, Souh ok 020 BT 0640 | LOWDIN 10 e Fpwy Doy 00 7 2120 | SOt T Semct o L SIS e
NEW STORES TN 21¢ Nt 01225 10341 | WAVDSTON 57 Uppes Sune Svee 01622 168 G2 | SMNOON 1 Vickriadoad 01790 48171
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Mmyford Myford Series 7 Manual - Bradiey - £9.70
A welcome return of this book, which has been owt of print for
s some time. The ‘classic’ book on the ‘classic’ model engineer's
lathe - the ‘7" series from Myford, it covers the features of the
various models, installation, and how to use the machine
including, for example, milling, gear cutting, taper turning and
repetition work, as well as everything to do with turning itself,
Covers the ML7, ML7-R and Super 7 models. And, of course,
a lot of the information here can be applied to any lathe. 232
pages, full of b&w photos, diagrams, formulae and charts. Paperback.

1 _m"v'm | Tricks & Secrets of Old-Time Machinists
seerens | | 1916 + £6.95
m" . | | Ifyou were on the shap floor of an engineers some ninety plus
WACHNISTS | | years ago, chances are your read AMERICAN MACHINIST

Macazine whenever you could get hold of a copy - it was THE

| magazine of choice. One of its most useful features were Hints

= | | and Tips provided by the readers, all experienced machinists,

| | and this book is a selection of the bumper number that

| !——=—=——"1 appeared in 1916 - around 150 of them, the vast majority illus-

trated.And they are GOOD! Don't let their age put you off as only a few

are dated, most being as useful now as when they were written. Many of these

articles deal with machines and parts larger than the norm for model engineers,

but it is easier to scale down than scale up, and it is the underlying idea that

counts. More useful ideas in one book than we have seen for years - and at a
bargain price! 96 well illustrated pages. Paperback.

Gear Calculations Gear Cutting - 1921 - £6.95
This combines reprints of two International Correspondence
Schools course books, the first (42 pages), and probably the
o | more useful, describing the various types of gears, and how o
calculate teeth, depths etc., if not exhaustive, this is pretty com-
prehensive. The second book (48 pages) covers set-ups and

methods of gear cutting - the methods are mainly commercial,
| but the set-ups have application in the model engineer's work-
shop. Good stuff. 47 illustrations, plus tables. Paperback.

How to Make Cutting-Shears for Sheet Metal
| * Hitchings - £ 6.95
| In the Gingery idiom, but with fewer words, this British book
| shows how to make a natty set of shears, largely from scrap
material including, ideally, a truck leaf spring, for the blade. The
tools you will need are an electric welder, a drilling machine
and an angle grinder. A simple and useful project. 20 pages
booklet, well illustrated with drawings and diagrams. Softcover.

. £30.45
This is a cracking good book, with great ideas and projects
well explained, a lot of humour, and a lifetime’s experience in
engineering. Six of the fifveen chapters of this book are
expanded versions of articles which appeared in The Home
Shop Machinist or Machinist's Workshop, and cover such things
as building a Variable Speed Vertical Bandsaw, Removing
Broken Taps and Studs by Welding (this alone worth the cost
of the book). Lifting Devices for the Small Shop, Repairing
Worn or Damaged Shafts, Another Wife Pleaser(!) and
Making Eggs. The author’s experience is in small commercial workshops, and
some of the projects are big - the bandsaw is floor-standing, but they can
generally be scaled, and anyway there are so many useable hints, tips and
suggestions lhere it hardly matters, plus you will chuckle much more reading this
book than you will with any other engineering book we have come across; this
is a pleasure just to read. 226 very well produced pages. Hardbound.

English and American Lathes

* 1900 « Hormer - £13.75

This was written, by a British author, at a time when American

lathes were just beginning to be imported into the UK., and

was intended to provide an unbiased review of the different

national practices. The text is excellent and there are 300

illustrations, thie vast majority engravings, which really do show

how English and American lathes differed. If you are interest-

ed in the development of lathes, this is a book you absolutely
should have. 179 larger format paperback pages.

Puices sbew INCLUDE delivensy

{Overseas customers please allow |0% extra for delivery)

Mail Order (no stamp required in the U.K.) to:-
CAMDEN MINIATURE STEAM SERVICES
FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB
Tel: 01373-830151  Fax: 01373-830516

Pl
AN
Elyies

) "= On-line ordering: www.camdenmin.co.uk
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Just a selection from our comprehensive range -
visit our website or call us for a FREE catalogue
MYFORD SERIES 7 MANUAL ian Bradiey
Myford's 7 series metalworking lathes in the home workshop.
First published in 1973, the author subsequently revised the work
to include the ML7, Super 7 and ML7-R lathes, so that the contents
of the book are as valuable to readers who have the later types of
lathe as well as those who possess the earlier machines.  £7.95(D)
I REGULATOR CLOCK CONSTRUCTION
o) . | This book describes the construction of two different clock
& projects, an eight day regulator clock and a month going
| regulator clock, and features full working drawings supported by
= detailed photographs and line drawings. £14.95(F)
MINIATURE INTERNAL COMBUSTION
m. ENGINES Malcolm Stride

The latest re-issue of lan Bradley's classic quide to using
" Peter Heimann
J This baok sets out to show that any competent model engineer can
3 make a working mode petrol engine, and that there is nothing more:

_ﬂ difficult than would be encountered in the construction of an average
steam engine. £19.95(F)

WORKSHOP MATERIALS Alex Weiss

A guide to the many materials used by model engineers in their workshops,
packed full of useful information praviding the easy refierence to finding the right
material for a task or an item specified on a technical plan. £6.95(C)

TOOL AND CUTTER SHARPENING Harold Hall

Sharpening workshop tools is probably the most diverse of all workshop
activities and the one that is least understood by the majority of warkshop owners.
This book illustrates how most sharpening tasks can be carried out using an off
hand grinder and a few simple made accessories, whilst doing this to a standard
comparable to that achieved using much more sophisticated equipment. £6.95 (€)

PAST MASTERS SERIES -

NEW & RE-PRINTED TITLES
WELDING AND CUTTING J. A. Oates

A practical handbook giving an introduction to the basic principles of welding
and describing in detail the welding and cutting of metals by oxy-acetylene and
metallic process. £6.95(B)

TOOLMAKING HINTS AND TIPS R. Hutcheson

Describes the work of the toolmaker in producing special devices needed in the
accurate production of parts. A selection of useful equipment is described in
detail enabling the reader to make jigs and fittings elc. as required. ~ £5.95(B)

SCREWTHREADING AND SCREWCUTTING Duplex

A practical guide for the model engineer to some of the operations carried out
either by hand or machine tools. Covers screwthreading, the equipment and
methods and then goes on to cover screwcutling equipment and operations.
Appendix contains 12 reference tables. £6.95(B)
UK Postage: B=£1.20, C=£1,60, D=£1.95, E=£2.45, F=£4.90 Onders over £50 post free,

OVERSEAS CUSTOMERS please advise whether you want your order delivered
air mail or surface mail and we will contact you to advise cost.

SEE OUR FULL RANGE OF BOOKS ON STANDS 43-45 AT THE
MIDLANDS MODEL ENGINEERING
EXHIBITION

12th-16th October 2007
Warwickshire Exhibition Centre, Fosse Way, nr. Leamington Spa
www.modelengineeringexhibition.co.uk

TEE Publishing Ltd, The Fosse
Fosse Way, Leamington Spa, CV31 1XN
Tel 01926 614101
E E Fax 01926 614293
Website: www.teepublishing.co.uk

rssiy info@teepublishing.co.uk
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STUART 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.

PRE-MACHINED KITS
Many of our engines are available 5|

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
models are assembled, painted and
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.

STtuART MODELS
* Dep1. ME, BrAYE ROAD, VALE, GUERNSEY, UK, GY3 5XA

_2005

2003

«TeL 01481 242041 « Fax 01481 247912 » www.stuartmodels.com =

C
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The Model Engineer Exhibition
It is Monday afternoon and | am
recovering after four days at the Model
Engineering Exhibition. They were four
very enjoyable days and | met many
contributors as well as readers. Feedback
from readers is very important and
everybody said how pleased they were
with MEW. Comments received included
several, “l am only a beginner and some
articles aimed at us would be welcome”.
To rectify this, Dave Fenner is going to do
some articles on using a mid range lathe
from Arc Euro Trade. Similar machines are
available from most of the main suppliers.

The variety of articles
Most readers | spoke to appeared to like
the variety of articles included in MEW
and a couple of people mentioned the
possibility of doing a steam or internal
combustion engine project. This is a bit
outside our usual scope and is not really
possible. However, there is nothing to stop
me doing a series on machining different
types of components and showing various
types of machining and processes on
different machines.

| have six issues under my belt now and
the feedback has been very positive. | have
some plans for future articles aimed at the
beginner to intermediate model engineer
as well as projects for the advanced
reader. The controversy over health and
safety has ended and we can, | hope, look
forward to a bright and interesting Scribe
A Line section. Workshop Practise books
are still being given to the best letter and
the best tip in every issue.

Harold Hall and

new contributors

Harold has indicated that he might want to
take things a bit easier in the future. | still
have plenty of articles in hand from him
and some more will still be forthcoming.
This does mean that | would like a few
more readers to write articles. We are not
short of material but plenty of articles in
hand are always welcome. We do pay
quite well and anyone who would like
some author's guidelines can email me

at the editorial email or write to me at
Berwick house. Address is on the contents
page. Please mark your letter ‘contributors
notes’. There is no need to send a stamp
due to the difficulty of overseas readers
getting UK stamps.

October 2007
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Longevity
I had a quick chat with Ron Jarvis who is
about 95 years young. He is very active
for his age and spent many hours over the
three days talking to visitors about his fine
collection of models that were on display.
I purchased a copy of Ron's book from the
stand at the exhibition. It is very good and
as soon as | find out where you can order
a copy,  will put a full review in MEW.

Several other modellers | spoke to were
getting on in years but all seemed very
active.

| met Stan Bray, the original editor of
Model Engineers’ Workshop and again he
appeared to be very active and in good
health. | am just wondering if Model
Engineering enhances life expectancy? Is it
the physical effort expended or the fact
that they are interested in something that
prolongs life? | am inclined towards the
latter, that having an ongoing interest after
retirement keeps you going for much
longer than the three score years and ten.

Size matters

| expect most readers know the size of
the Stuart 10H or 10V steam engine,
either having built one or seen one at an
exhibition. | have been looking at casting
sets in various catalogues and thinking,
‘they are quite expensive'. Having looked
at the stationary steam engines on display
at exhibitions, | have realised that quite
a lot of the castings build up into larger
engines than you might think.

Some of Anthony Mount's engines are
quite large models when built and are
certainly value for money. In particular the
bottle engine described recently in the
model press was much more substantial
than | had thought. Seeing it at the Model
Engineer Exhibition made me realise that
it was probably double the size | had
visualised.

‘Rachel’, the wall mounted engine
currently being described in Model
Engineer by Stan Bray looks quite small in
the photos but when you look at the
drawings and see the dimensions of the
main components, you begin to realise the
finished size is quite substantial.

There are still quite a lot of engines that
can be made on the smaller lathe but
befare buying, check that the castings will
fit onto your lathe. The biggest component
{diameter wise) is usually the flywheel. If
you belong to a club, perhaps someone
could machine this for you or they may
even let you use their lathe under
supervision.

2Y4in. Gauge

The 2%in. Gauge Association had a large
stand with plenty of locomotives on
display. The recent serialization of the new
version of ‘Ayesha’ in Model Engineer

has renewed interest in this gauge. | was

ON THE

EDITOR’S BENCH

pleasantly surprised to see that narrow
gauge locomotives are represented with
castings available for the Groudle Glen
locomotive ‘Polar Bear’, for "Toby’, a
freelance narrow gauge locomotive and
also for the big Leek and Manifold narrow
gauge locomotive, E R Calthrop. If you
are finding 5in. or 7%in. gauge to heavy,
perhaps a move to the smaller 2'in.
gauge might be warth considering.

SMEE Model Engineer
Training Courses

The Society Of Model And Experimental
Engineers were present and asked me
to let readers know about their Saturday
training courses for model engineers.

The first course consists of three
sessions, discusses the setting up of a
workshop, what equipment is desirable
and the basics of how to use machines
and hand tools.

The second course, over six sessions,
covers the construction of an oscillating
steam engine and boiler based on Tubal
Cain's “Polly” design. At each session you
discuss parts, which delegates go home to
make in their own workshops in time for
the next session. You will need a small
lathe, a drilling machine and possibly a
small mill to participate in this course. |
saw a display cabinet at the exhibition
with several of these small steam engines
in and they do look very nice when
finished. You will also need a copy of
Tubal Cain’s book “Building Simple Steam
Engines” This is available from www.
myhobbystore.com

Lathe Tool Grinding

The third course covers the use of the off
hand grinder to produce and maintain
lathe tools. Unlike the other two, this
course is for one day and includes
practical sessions for all attendees. Itis
only open to Society members.

Full details are on the Society’s website
at www.sm-ee.co.uk or you can write to
The Society Of Model And Experimental
Engineers, Marshall House, 28 Wanless
Road, London, SE24 OHW.

Dates for your Diary

The Midlands Model Engineering
Exhibition.

Friday 12th - Tuesday 16th October
at the Warwickshire Exhibition
Centre, Fosse Way, Leamington
Spa, Warwickshire. CV31 1XN.
www.modelengineeringexhibition.
co.uk
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THE METALWORKERS
WORKSHOP O

1. The six most common file types. Left to right they are Hand, Half round, Flat, Three

square, Round. A Square file is at the front.

and tools come in a very wide
range of types, some are very
common and used in other
disciplines, DIY typically, and
others more specialised and
used predominantly in the metal working
workshop. Some files for example,
come in a wide variety of types and sizes
and would need more space than can
be justified in this series to cover the
subject fully. Others are so common that |
consider them well understood and do not
intend to discuss them further, hammers,
pliers, screwdrivers for example.

File types
The range of files needed in the home
workshop depends of course on the tasks
to be undertaken. Also, much that may
have been done using them in the past
is now done using milling machines, belt
and disk sanders and the like. My advice
therefore is to initially purchase a limited
number and determine the ultimate
requirement in the light of experience.
Their lengths are made in 2in. increments
from 4in. to 14in., maybe even longer. |
would though suggest two lengths ta start
with, 4in. and 8in., or 6in. and 10in.
depending on the calibre of the work to be
undertaken. Any longer than 10in. would |
feel, have minimal use in the average set-
up. There are many types but six are
commeon, the Hand, Flat, Half Round,
Round, Square and Three Square, photo 1.
Hand files have parallel sides but are

12
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very slightly tapered on the thickness.
They have one safe edge (uncut) allowing
the file to be used into a corner without
filing one of the surfaces. Flat files are
similar but the width is tapered on about
the end third and both edges have a
cutting face.

Half round files have one flat face and
one round face but no side faces as the flat
face and the round face meet at the edge.
The file is tapered both in width and
thickness on about the end third.

The three remaining common files are
Round, Square and Three Square
{triangular). Apart from the files cross
section, these all have a similar shape, that
is, tapered towards the outer end.

With hand and flat files being similar
there is no need to purchase both but |
would recommend the hand file as this
has a safe edge. On that basis, | consider
that the hand file together with the other
four types should make up the workshop's
starter set.

Tooth sizes

Files come in three tooth sizes, Bastard
(coarse), Second and Fine cut. Again|
can only say choice will depend on your
ultimate use. | would suggest that you
work on the basis of either bastard or
second for your longer files and second
or fine for your shorter ones. | make this
suggestion on the basis that the larger the
file, the more likely that you will wish to
use it aggressively.

Harold Hall discusses basic
workshop hand tools.

In addition to the coarseness of the cut,
there is one other aspect of the cut that
does not always get a mention in
suppliers’ catalogues, that is single or
double eut. With single cut the cutting
edge is produced at an angle to the side of
the file, but with double cut a second
cutting edge is made this time at a similar
angle but from the other edge, Sk1. This
produces a diamond pattern and is by far
the most common form of file. Perhaps
this is why it does not get a mention, as it
is predominantly the standard.

Needle files
The above is only a limited explanation
of what is available with other lengths,
shapes and finer and coarser cuts
featuring. The fact that they do not
appear in the majority of the catalogues
is an indication of their limited use. There
is one other common file type that | have
not mentioned and that is the Needle file.
These are very small files with their own
built in handle and are made in a wide
range of cross sections and in three cuts,
known as 0, 2 and 4 as opposed to Fine,
Second and Bastard. Photo 2 shows a
range of these files. These would be a
definite requirement if working in fine
detail, typically modelling in the smallest
scales, making small size clocks, etc.
Using a file correctly is most definitely a
skill to be achieved and will only come with
practice. However, | would suggest that
you seek further reading on the process
and types available. (Editor's note, see
Fitters Little Helpers in MEW issue 129).

Scrapers

Scrapers are also used for removing
metal from the surface of a workpiece,
however, there the comparison ends
as the file is intended to remove rather
more than is the scraper. Scrapers are

s

Mg

SINGLE CuT DOUBLE CUT

Sk1 File teeth forms

Model Engineers’ Workshop
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2. Needle files are essential for detailed
intricate detailed work.

normally available in three forms, curved,
flat and triangular, left to right, photo 3.
Probably, the flat scraper is the most used
apart from the triangular scraper used for
deburring holes.

The most usual method of using a
scraper is to highlight the raised portions
of the workpiece and then to use the
scraper to remove small amounts of metal
at these points. To do this, an accurately
flat {or mating curved) surface is needed
to act as a comparison. This can either be
a surface plate (see precision tools in the
next issue), or a reasonable substitute
such as a piece of plate glass.

The reference surface is very lightly
smeared with engineers’ blue on which
the workpiece is then placed and then
moved a little in a figure of eight motion.
This process will leave small blue patches
on the workpiece's high spots that are
then removed using the scraper. With
repeated attempts, the number and size of
blue spots will increase until they are
closely packed over the complete surface.
Providing that there are no large areas

©

FILAT
CRAPER

L
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Sk 2 Sharpening
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3. Curved, Flat and Triangular Hand
Scrapers.

withiout a blue covering then the result
should be adequate for most applications.
If time is on your side you can always
attempt to improve the cover.

Scraper applications

Typical applications for the scraping
process are to produce a surface plate,

or finalising the fit of machine slides

and the like. In the later case the very
shallow hollows that the process produces
will provide pockets for retaining oil to
lubricate the slide.

Large bronze or white metal bearings
can also be scraped in a similar manner,
matching the bearing to the spindle with
which it is to be used. The flat surface
would normally be scraped using the flat
scraper and the bearing the half round
version. Triangular scrapers could be used
for scraping the narrow faces of the
dovetails on a machine slide but are
normally used for deburring holes.

Sharpening scrapers

The photograph, photo 3 shows three
commercially available scrapers though
these can quite easily be made from old
files that have passed their use by date.
Do ensure that in grinding away teeth and
creating the required shape that you have
not overheated the file so as to loose the
required hardness.

The end of the flat scraper must be kept
totally sharp in view of the very small
depth of metal to be removed. You will not
be able to remove say 0.001 mm if the
edge has a radius of 0.002 mm, it's
physically impossible. The edge must
therefore be near perfect!

Sharpening these is a job for the flat
stone, however, it can be very lightly
ground on the off hand grinder to re-
establish the curved end. The end should
then be polished on a fine flat stone as
illustrated by Sk. 2A. Do this on a fairly
hard stone, as the narrow end will tend to
cut a groove in it. With the end polished,
the sides should also be polished using a
relatively fine stone, say 1000 grit
minimum, Sk. 2B.

4. Ball ended wrenches with a homemade
T wrench in the centre.

Spanners
In day-to-day terms, spanners have limited
use in the average home workshop unless
you are into restoration of vintage cars or
do your own maintenance on the modern
equivalent. | suspect that the latter is not
to be recommended these days given the
degree of complication under the bonnet.
As an aside, what will the restorers of
50 years time do with all the electronics
being used as spares are very unlikely to
be available due to it not being practical to
manufacture them in small quantities. Has
any reader got any thoughts on the subject?
For the home workshop, do equip
yourself with the very best spanners for
those sizes that get very frequent use.
These will be for such items as the
clamping nuts used on the machine tables,
the top of the milling machine draw bar
and smaller sizes as used for clamps on
the lathes faceplate. As an added facility in
terms of safety, obtain ring spanners as
well as open-ended ones.

Hexagon wrenches

If kept in good order, these have a lot
going in their favour, as they are more
secure but have the same benefits

as a ring spanner. It will be tempting

to purchase a set of the short length
wrenches or even more likely, make do
with those that seem to come with every
conceivable item purchased. | now have
well over 100 that have come via this
route. Instead, purchase a set of long
reach ball ended wrenches, photos 4
and 5. This will be money well spent

5. Ball ended hexagon wrenches are much
easier to use than the more normal type.

13
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6. Standard centre punch, left with
spotting punch on the right.

as the long reach and in particular the
ball end makes working on inaccessible
cap head screws very much easier than
with standard wrenches. For screws in
inaccessible places, a short length taken
from a standard wrench and driven into

a length of bar will be well worth making,
centre of photo 4.

Measuring and Marking

out equipment

This is a vast subject and also an area fora
much greater level of financial commitment
where hand tools are concerned.

At the simpler end of this range, we have
such items as rules, centre punches,
scribers, etc. Very little comment is
necessary regarding these as they are in
the main very common place and without
complication. For the rules | would suggest
satin chrome, as these are so much easier
to read. Also purchase a flexible 150mm
rule and a rigid 300mm rule.

Twao centre punches would also be
worth having with one sharpened with a
90deg. point and the other 30deg. to
45deg. The sharper one will locate more
easily in the scribed lines and can be
used to produce, with a light tap from the
hammer, a small indent in readiness to
use the 90deg. point to produce the
working indent. The sharper punches are
often known as spotting or prick punches
and can be ground from a standard
centre punch. In addition to locating in
the scribed lines more easily, the sharper
angle makes for easier viewing of the
point to be punched. This can be further
enhanced by purchasing a special
spotting punch that has a smaller
diameter shank than normal as can be
seen in photo 6.

Photo 7 shows three items that would
have been very much used in past times,
being an outside calliper (left) divider
(centre} and inside calliper (right). Whether

14
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7. Left to right, outside calliper,
divider, inside calliper. The divider
is the only essential workshop
item in most cases.

8. A Depth gauge/Protractor
(front) and a Universal Bevel
Protractor, (rear).

9. A Combination Square Set.

the callipers will find a use will depend on
the sophistication of your other measuring
equipment, micrometers, etc. but | suspect
they will be rarely used. The divider is
though, a tool worthy of any workshop
being able to mark out circles and for
stepping along lines and around circles in
equal increments.

Measuring angles

Other than 90deg., working with angles is
likely to be an infrequent requirement. It is
though inevitable that at some time, some
form of measuring or setting out of angles
will be required. There is quite a range

of equipment available for this ranging
from a cost of a few pounds to a hundred

Model Engineers’ Workshop
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10. Marking out with a hand held square.

12. An alternative to using a hand held
square for marking out.

11 The tools necessary
for marking out. The
broad felt tipped pen
in the foreground is a
modern alternative to
using engineers blue. #

e

pounds plus. In most cases, the need for
accuracy will be quite low and the Depth
gauge/Protractor, photo 8 (front), will be
more than adequate and may suit all your
requirements. If there is a need for much
greater accuracy then a Universal Bevel
Protractor, photo 8 (rear) will be necessary.
Whilst the Depth gauge will work to say
0.5deg. the Universal Bevel protractor will
work to 0.1deg., maybe better.

Between the two, in accuracy terms,
there is the Combination Square Set,
photo 9. The accuracy of this is
comparable to the Depth gauge/
Protractor but its more robust build
makes it more suitable for many
applications. Its extra facilities also make
it a good proposition. These are, in
addition to the protractor, a centre finding
square (left) and a conventional square
(right). The rule also doubles as a good
quality 300 mm rule. Both the protractor
and the square have a spirit level
included and provided that you have set
your machine tables level, can assistin
setting components at an angle for
machining. This will not be precise but
will be adequate for many applications.

Combination Square sets are made in a
wide quality range, from those made from
die-castings, appropriate only for DIY use to
high quality versions for use in an industrial
tool room. Somewhere between the two will
be those appropriate for use in the home
waorkshop. My advice would be to purchase a
mid quality combination set in preference to
the ather two items mentioned.

Another method of setting out angles is
to use a sine bar and whilst capable of
very accurately results the applications
where it can easily be used are very
limited. This device will be discussed in
the next issue.

Getting back to setting and checking for an
angle of 90deg. | would suggest two squares
should be purchased, one small, say 50 mm,
and a larger one of 150 mm blade length.
The larger would often be too large for
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intricate set ups and the smaller much too
small for the majority of situations.

Marking out

The requirements for marking out a part
for machining are numerous though three
are | feel the most common. By far the
most common being the marking out of
hole positions for drilling. Marking out a
part for sawing is also common. This may
be just for cutting a length from a bar or
shaping a component using a bandsaw or
hand held jigsaw.

Another method that should be more
common, but one | feel is not used as
much as it should be is to mark out
machining lines on a part before placing it
on the machine table. This is much easier
than attempting to measure the part in situ
on the table during the machining process.
In this case, access and the presence of
pieces of swarf can make it difficult. A
typical example for this approach is to
mark out the ends and width of a closed
end slot to be machined using a slot drill,
a situation where high precision is rarely
called for. Of course, in some cases
precision will be called for and measuring
the part whilst on the machine table will
be the only option. Machining lines can
still be made as an initial indication of the
machine ‘to” position.

Methods
Having decided that a part has to be
marked out for later operations, there
are two methods of doing this. The hand
held approach will basically be using an
engineer’s square from one edge and
measuring its required distance from
another. With this done, a line is scribed,
photo 10 and if for drilling a hole, a second
line will be necessary at 90deg. to the first.
Scribed lines can in some cases,
depending on surface finish, lighting level,
etc. be difficult to see. This can be
overcome by covering the area to be
marked out with a film of engineers

marking blue. A present day, and easier to
use, alternative is to use a wide felt tipped
marker. Any dark colour will do but stay
with tradition and use blue. Photo 11
shows this, together with the other tools
required for marking out by this method.

An alternative to the square and rule
method is to use the device shown in
photo 12. This is very clearly marked in
millimetres and can easily be set to better
than a millimetre, certainly 0.5 mm. The
wide locating and scribing faces and being
easily set, make it very easy to use and it
is adequate for a wide range of marking
out requirements.

Where greater accuracy is required than
is achievable with the above methods,
using a surface plate together with various
additional items becomes necessary.
However, whilst very little more accurate
than using the above methods, using a
surface gauge, photo 13, will frequently be
an easier option, sometimes where others
are not possible. A surface gauge is
therefore an essential item, that is unless a
height gauge is to be purchased. This,
together with surface plates, will be
discussed in the next issue.

Hand Stamps

This is quite a different method of marking
and with a different purpose. Whether they
have a purpose in your workshop will, as
with much else in this series, depend on the
purpose the workshop is to be put. Even
so, if only used to stamp an identification
reference on the ends of material stock it
would be worth acquiring a set.

They are commonly available in sizes
from 1.5mm to 6mm but with smaller and
larger sizes being available. Choose the
size you purchase very carefully as in my
experience, both with hand stamps and
setting out type for printing one often finds
the end result larger than one anticipates.

Hand stamping totally free hand is likely
to produce a visually poor result, not in
line and unevenly spaced. This may not be
a problem say for a plant label for the
garden but often it will not be acceptable.
Because of this you will need to produce
some simple device for guiding them.
Another advantage of using guides is that
it will be easy to return a punch to the
same place should a deeper impression be
considered preferable.

Precision tools will be the subjects in the
next issue.

13. Using a surface plate and surface
gauge for marking out. Where complex
shapes are involved, this is the only
practical method.
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USING THE LATHE
MOUNTED
MILLING HEAD ©

Harold Hall uses the lathe mounted milling head

Background
Having completed the milling head,
published in the last three issues, |
decided | would like to put it to use and
in so doing, provide some examples
for publication of what can be achieved
using it. However, as a departure
from my more usual workshop
projects, tooling that is, | decided a
small stationary steam engine would
be a good idea. For this | chose the
horizontal mill engine, “Tina’, from GLR
Ref. 1. Having decided on a “small”
engine | was surprised just how big a
project it was when the kit of parts was
opened up and inspected. It certainly
seemed good value for the money
and realised that it would fully test the
milling head | was about to use.
Readers will of course understand
that an article fully detailing the
engine’s construction is not appropriate
for this magazine, being more
appropriate for the Model Engineer
magazine. In any case, such an article
regarding ‘Tina” was published in that
magazine commencing January 1996. |
do though realise that these brief
illustrations may prompt some readers
to consider its construction and
therefore some further information will
not be out of place.

Tina’ The kit

The kit comes complete with all the
required materials, castings, bar materials,
hardware, etc. and an impressive range of
drawings. As an indication of the physical
size of the engine, seen in photo 1, the
base is 315mm long by 120mm wide and
the flywheel 155mm diameter.

There are 17 castings, the flywheel being
cast iron and the base aluminium, the rest,
gunmetal. As commented above, the
drawings are impressive having obviously
been redrawn since the time of the Model
Engineer articles. They comprise 14
double sided A4 sheets of the assemblies
and detail parts and are very clearly
drawn. If like me, you are not very
conversant with steam engines, you will
have to study them in depth before
starting work.

Also provided are 11 double sided A4
sheets of 3D images of the overall
assembly. Many of the sub assemblies are
shaded line drawings giving them an
almost photograph appearance. Having
been brought up on first and third angle
projections | must confess to a reservation
regarding 3D images. That having been
said, if well done, as they are in this case,
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The lathe mounted milling head used
throughout this article.

they can certainly make understanding the
assembly requirements very much quicker
and easier than with a conventional
assembly drawing. Some of the drawings
are exploded so making it even easier to
understand the assembly.

Value for money

In all therefore, it is a very good kit of parts
and at £163 (early 2007 price) a very good
buy. The large flywheel does pass through
an aperture in the base casting. This
prevents the engine from standing firmly
without a plinth being made. For a model,
this will traditionally be of hardwood and
if carpentry is not to your liking then GLR
do provide one ready made.

As explained above, this article will not
fully detail the construction of the engine
but in keeping with the principle of making
it using just a lathe with the milling head
and a small drilling machine, | have not
used any other machines in my workshop,
even for tasks not illustrated.

The reader can therefore be confident that
the engine is within the capability of a
workshop comprising a lathe and a small
drilling machine. The lathe will of course
require either a milling head or a vertical
slide, though the latter would only be
acceptable if one of the larger ones and
even then such items as the base will
present additional problems. The flywheel
being 150mm diameter will be a problem
for those with one of the smaller size lathes.
In this case, attempt to find a friendly model
engineer (there are plenty of therm) who will
machine this for you. Failing that, perhaps
GLR may have a facility for machining this
part, it's worth asking.

Particularly the milling head
One final point then before | go into
examples of some of the machining
operations. My methods have been
chosen with using the milling head

1. The finished horizontal mill engine, ‘Tina”.
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particularly in mind so as to display its
capabilities. Even with a milling head
being available, some parts could be
candidates for machining by other means,
whilst mounted on the faceplate or in the
three or four-jaw chucks typically.

Do not assume my methods to be the
best ones to adopt in all cases, though |
have not included any that do not work
well. To avoid the article being too one
sided though, | will discuss a few turning
and drilling operations where | feel they
are of particular interest.

Jigs and fixtures

Itis very tempting most of the time to
attempt to produce a part using just the
equipment presently available in the
workshop. However, | am a firm believer
that spending time making simple jigs and
fixtures is frequently very worthwhile. In
industry this will mostly be to improve
productivity but in the home workshop it
is more likely to be a case of improving
the quality of the part being made, even
avoiding the possibility of a scrapped
component. Some of these | will detail as
they occur throughout the article.

Even without these additions, there is
very little reason why any task possible on
a vertical milling machine cannot be
carried out on the set up which is the
subject of this article, only the size of the
part being made and the accessories being
used are important. | will therefore
consider a few of the possibilities.

Rotary table
In most cases, a 100mm diameter rotary
table should be quite at home on an
average size lathe as can be seen from the
following examples, though for readers.
with one of the smaller lathes, 75mm
tables are also available. Such a table
would be more than adequate for the parts
seen being machined. (Editors note, for
any reader who is not conversant with
using a rotary table, Harold has written an
article to be published in MEW issue 133.)
Photo 2 shows six holes on a PCD being
marked out on the drilling jig, Sk. 1 that
will eventually be used to position the
holes on the cylinder block and end
covers. The set up uses the jig as Sk. 2,
which is a multi purpose item. It can be
seen that the locator has four diameters

that are used as follows. The smaller is a
close fit in the rotary table bore ensuring it
is accurately located. The other end has a
centre drilled impression and is used
together with the small centre, seen on the
cross slide, placed in the drill chuck to
accurately locate the rotary table centrally
below the machine spindle. With the
rotary table located in this way, the lathes
cross slide can then be traversed to set
the required PCD using the slide's
micrometer dial.

Incidentally, if your rotary table has a
Morse, or other, tapered bore, then an
adapter as illustrated in the sketch should
also be made.

Locating diameter

The 1.000in. diameter is used initially

to locate the drilling jig when being
marked out on the rotary table, asin

the photograph, and eventually, when
drilling the ends of the cylinder block as
detailed later. It is also used as a gauge
when boring the cylinder block when the
slightly smaller diameter is used as an
early warning that the bore is nearing size.
The larger diameter is purely a clamping
flange. The spacer ring in the sketch is
used in some of the set ups, including that
in photo 2.

As most of the items to be machined on
the rotary table are small, holding them
firmly on its centre can be a problem if
approached conventionally, such as using
an overhead clamp. Positioning them will
be even more difficult. Because of this |
developed the workpiece locating jig
detailed in Sk. 3. The advantage of this
arrangement is that it only requires a
simple bush added for each different hole
diameter in the items being located.

The jig locator is threaded to take the
workpiece clamping screw and a number
can be made to suit varying clamping
screw sizes as the item being machined

dictates, obwiously the larger the screw the

better. The smaller diameter of the jig
locator (A) is a close fit in the rotary table’s
bore and the outer end, with a large drilled
centre, is used for locating the rotary table
in line with the machine spindle as
detailed above. The larger diameter
locates the upper plate (B) and must be a
close fit in this. The two diameters and the
centre drilled impression must be
concentric.

Y

!'ﬁ“!' ! f)

i @
G

&

2. Six holes on a PCD being positioned
using a rotary table. The item being made
is the drilling jig (Sk. 1)

Concentric bores

The two bores in the upper plate must

be concentric otherwise the part needs
no special attention. Do not think though
that this clamps the jig locator to the
table, it does not, and the large bore must
therefore be deeper than the thickness of
the flange. In use, the action of clamping
the part being made will lift the jig locator
to meet the bottom of the bore in the
upper plate.

One diameter of the workpiece locator
(C) must be a close fit in the upper plate
whilst the other, which can be smaller or
larger, a close fit in the item being made.
This is the only item that needs producing
for other workpiece diameters making it
easy to adapt for various parts,
concentricity again being vital. | have not
given any dimensions, as these will need
choosing to suit the rotary table being
used. The parts that make up this jig are
seen in photo 3. Note the notches in the
jig locators and the pin in the upper plate
that prevent the jig locator rotating.

The workpiece's that were made using
the jig are seen in photo 4. This also
shows the cylinder block drilling jig and
upper plate, both of which used the rotary

&

¢ e

3.The parts that make up the workpiece locating jig, Sk. 3. A mirror

has been included so as to see the bore and locking pin in the

upper plate.
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4. [tems that were made using the rotary table.
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5. Creating a radius on the end of a small 6. The task of placing holes on a PCD on
link using the rotary table to establish the a small component is made easy by this
radius and the workpiece locating jig to arrangement.

position the part.

g [ ©
LOCATOR
MORSE TAPER ADJUSTER E
WHERE A ROTARY TABLE HAS A MORSE TAPER BORE AN ADAPTER
WILL BE REQUIRED. THE THREAD ENABLES THE ADAPTER TO BE
JACKED OUT WITHOUT REMOVING THE ROTARY TABLE FROM THE
MACHINE TABLE
THE SPACER IS ONLY REQUIRED FOR SOME OPERATIONS
Sk.2 Locator and accessories
table for marking out the positions of the Placing holes on a PCD in small
holes on a PCD. workpiece's is also a task where the jig is
B 2 useful as seen in photo 6. You may have
Machimng a radius been surprised to see in photo 4 that it
Photo 5 shows the jig in use when adding was used for just two holes at 180deg.
a radius to the end of a small link with but this was much easier (and more
two already finished link ends seen on the accurate) than marking them out with a
rotary table. The washer seen under the rule and scriber.
component permits the workpiece to be The engine’s connecting rad is an
fully machined to its lower edge without interesting part and will be discussed in
fouling the jig. more detail later. Even so, one end has a

7. Making a radiused end to the connecting rod.
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Sk.1 Drilling jig

radius through about 270deg. that was
produced using the jig seen in photo 7.

Having made and used the jig, | have
found that it works very well, and is well
worth considering making, even for
readers who use their rotary table on a
milling machine. If using it as the
photographs indicate and you only have
one lathe, you will need to plan carefully
as you will not want to remove the
milling head just to make another
workpiece locator.

Machine vices

There are numerous types of engineering
vices that may be considered for use

with the milling head, far too many to
consider here. However, in my estimation,
only a toolmaker's style vice anywhere
meets the requirement for use on a small
machine table, such as the lathe cross
slide or a vertical slide. The reason for this
is that the mounting method is far more
adaptable than the fixed mounting points
that most vices provide.

Photo 8 shows the mounting method
clearly with the vice at right angles to
the length of the cross slide table. From
this it can be seen that the vice can be
moved into any position whilst still
leaving the fixings in the same place. In
this photograph, one of the small
castings is having its edges machined,
taking a cut 0.050" wide by 0.2" deep
using the side of the end mill, a cut that
was well within the head’s capability,
machining gun metal in this case. Note
also that it is being machined in the
direction that the head is less rigid, more
about that shortly. The upper surface
had also been machined with the same
set up.

8. A toolmaker's style vice gives greater
flexibility in positioning compared to
vices with fixed clamping points.
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9. The vice mounted in line with the cross
slide for machining the end of the con-
necting rod.

10. A main bearing having one of its sides
machined.

L -
it | ]

A-JIG LOCATOR B - UPPER PLATE C - WORKPIECE LOCATOR

D - ANTI-TURN PIN AND NOTCH

Sk.3 Workpiece locating jig

Machining the upper face however,
highlighted a situation that | have
previously overlooked to mention
regarding the milling head. That is, the
need for the spindle to be accurately
perpendicular to the surface of the
machine table. This | will discuss in
detail later.

If you purchase a toolmaker's vice, it will
not be supplied with the required table
clamps so you will have to make these
yourself. These are simple items but do
ensure that you chose dimensions that will

12. Machining the two sides of the
eccentric outer bearing ensuring that
they are parallel so that they can be held
in the vice.
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enable the vice to be mounted both in line
and at right angles to the cross slide
withoout having to make a second set.
Photo 9 shows the vice mounted in line
with the cross slide. In this photo, the ends
of the mild steel connecting rod are being
reduced from Yin. to %in. thick.

Capable of machining steel
The engine has a few steel parts that
require milling and they proved the
head'’s ability to cope with machining
this material. As | explained at the end

13. A fence has been set up exactly at
right angles te the machine table for
accurately locating the part for further
machining.

11. Reducing the thickness of one of the
eccentrics.

of part three in the head's construction
article, it is much more rigid when milling
towards or away from the head using

the saddle than across the head using

the cross slide. | think most readers will
understand the mechanics of why this is.
For this operation | used a 10 mm cutter
running at about 400 rpm and taking a cut
of 0.060in. deep and 0.120in. wide with

no noticeable stress when traversing the
saddle. Incidentally, the saddle was fed
under power at a rate of 0.002in. When
machining gunmetal this was increased to
0.0029in. and | am sure these values could
have been increased without any problem.

The limited throat depth in this direction
may cause a problem in some cases, but
using the cross slide for larger
components would still be possible, it only
being necessary to be a little more patient
by taking lighter cuts.

Photo 10 shows one of the main
bearings having its side machined and is
another typical example of the machining
tasks presented by this engine.

The vice in the above photographs is
quite large and a smaller one may also be
useful especially if fitted to another
accessory, the rotary table for example. In
this case, a smaller vice may be required,
not only to fit the table but also the
available headroom may not be sufficient
to accept a larger vice. The thickness of
the eccentric outer bearing is seen being

14. The slitting saw being used to split an
eccentric.
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15. Rough turning one end of the barrel shaped connecting rod.

16. The finish turned barrel shaped connecting rod.

O s WsgEERn s,
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DIA.
Sk.5 Curvature radius
@ Sk.4 Connecting rod ® |

machined to size in photo 11 using a
smaller vice.

An Angle Plate

It will frequently be found that an angle
plate will have advantages over using

a vice when positioning a part for
machining. Typical examples of this

can be seen in photo’s 12 and 13. In the
first photo, the edges of the part were
machined parallel so that its thickness
can be machined as was seen in photo
11. After machining the thickness, this
part was machined, photo 13 with a fence
being fitted on the left to ensure the part
was accurately located at right angles.

Slitting Saw

One simple device that will only find
occasional use but be invaluable on such
occasions is a slitting saw. In addition to
the saw itself, an arbor will be required
and in this situation one with a shank to
be held in the milling chuck will be the
best solution as in photo 14. When using a
slitting saw, ensure that you do not run it
at too high a speed as they have very little
metal to absorb the heat developed and
they easily over heat. This is particularly a
problem with very thin saws.

Connecting Rod

Digressing from the milling for a while, |
will go into my method of producing this
item, illustrated in Sk. 4, It is an interesting
item to make and is worth going into in
detail even though there is only limited
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milling required in its manufacture. It is
made from %in. x %in. mild steel and is
turned fully round over a length of 3%in.
However, this is not parallel but barrel
shaped, being %sin. diameter at either end
and '¥uin. diameter in the centre.

Mot having made a part like this
previously, | considered the different
possibilities. The first idea that came to
mind was to produce a template that could
be used with a follower to control the cross
slide as it was moved along the length of
the rod. The cross slide lead screw would
have to be disconnected for this to work.
Another method that would require the
leadscrew to be disconnected was to use a
pivoted arm whose length was equal to the
radius to be produced. As the radius
worked out at about 12in. the rear fixed
pivot would have to have a mounting well
away from the bed of the lathe.

As both these methods would involve a
lot of work making the required facilities, |
decided that | would use a less engineered
approach that had been going through
my mind. This involved roughly turning it
to shape and finishing with a file and
emery paper.

Different methods

Two methods were considered, the
simpler, to leave the centre portion parallel
and turn a section tapered at both ends.

| decided though to adopt a method that
would more closely follow the curve
required. This involved starting from the
centre and traversing the saddle a set
distance then reducing the diameter by

a calculated amount again traversing by
the same distance before reducing the
diameter yet again. The process would be
repeated until the rod reached its smallest
diameter when it would be turned end

on end in the lathe and the process
repeated to complete the barrel shape in
rough form.

My first idea regarding this method was
to use the four-jaw chuck with the outer
end supported by the tailstock centre.
Each end would have to be, say %in.
longer so that in the final machining the
centre drilled impression would be
removed. However, | was very concerned
regarding the safety aspect of using a file
to finish the barrel with a large four jaw
chuck rotating at high speed very close by
and would DEFINITELY NOT recommend
this approach. Because of this | used the
“in. extension to turn a %in. diameter
spigot at each end. This could then be held
in a collet chuck being a very much safer
method. | did though remove the bulk of
the metal, converting the rectangular
shape into a circle, whilst holding one end
in the four jaw and supporting the other
with the tailstock centre, also at this stage
producing the spigot at each end.

The step method

Photo 15 shows the first end having been
machined and from this you should be
able to see evidence of the tool being fed
in at regular intervals along its length,
also the spigot at the tailstock end. | did
initially partially reduce the diameter in

a few stages at the smaller end to avoid
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too deep a cut being required to produce unnecessary to read the micrometer dials, Table 1
the final result. The overall system just observe the position of the handle on
worked well as should be evident by the the hand wheel, typically up and down. AMOUNT OF TOOL INFEED TO CREATE
photograph of the finished barrel, photo Aot ) THE REQUIRED CURVE
16. The finishing stage, filing and emery Avoiding manual calculations
paper, took about 30 minutes but would Readers will no doubt be interested in my CURVE RADIUS SEE Sk. 5
have been substantially reduced if | had a method for avoiding the lengthy process
much finer file. Taking out the filing marks of manually calculating the twenty-six gIESBF‘K(I\:J’?Jlé H\?féfg-lgﬂl' F?;J;YJ%
took about 25 minutes, in all though itwas  tool infeed values. Actually, purely out
an easy process. of interestéL\tSed two methg{]i‘s. Filrzt, 1.6250 0.1094 12.13
Machining the barrel is only part of the using my system, see Sk. 8, | drew - . —
task as calcgulating the chang!‘;spin diameter actugl size the distance between the two SADDLE FEED BETWEEN TOOL DEPTH
along its length can be a lengthy task if extremities X and Z and positioned point CHANGES = 0.0625
done purely manually, even with a Y (B). Using these three points, | asked the TOOL INFEED
calculator of course. A programmable system to draw a circle based on these
calculator will make the process much (C) and from this called up the resulting Position Saddle Tool
quicker. radius. It was satisfying to find that even Num ber Feed Infeed
Considering first the manual method, the ~ when calling up the value to 8 decimal 0 0.0000 0.0000
first calculation is to determine the radius places the result was identical to the 2 '
that produces the barrel form, Sk. 5 calculated value. 1 0.0625 0.0002
showing the basis of the calculation. In | then drew a vertical line tangent to the
this R = the radius required with VD the peak of the curve, being the zero point for 2 0.1250 0.0006
distance between the smallest and largest the tool in its starting position and drew 3 0.1875 0.0014
diameters along the barrel and HV the horizontal lines at each of the 26 infeed
difference between the smaller radius and positions, (D). These lines were then 4 0.2500 0.0026
larger radius. trimmed to the vertical straight and curved 5 0.3125 0.0040
VD stands for vertical distance and HV lines (E). With that done, | chose a typical A =
horizontal variation. position and requested the length of the 6 0.3750 0.0058
line, manually calculating this value also.
Using Pythagoras's theorem we get RZ= Again, | found both values identical even 7 0.4375 0.0079
VD2 + (R - HV)? at eight decimal places. | have though 8 0.5000 0.0103
exaggerated the curve and reduced the =
Requiring R this can be rearranged to number of points on the sketch to make 9 0.5625 0.0131
give this value as indicated in the sketch. the drawing more easily readable. 10 0.6250 0.0161
Next stage is to calculate the tool infeed Usil’!g a spreudsheet 1 0.6875 0.0195
at each position, this shown for a single My CAD system has a database facility but
position in Sk. 6. Again we use I have never found the need to conquer it 12 0.7500 0.0232
Pythagoras's theorem, which gives and this was also not the time to attempt 13 0.8125 0.0273
this. As a result | would have to select . -
@ Rz=1VD?+ (R- IHV)2 each line individually and write down the 14 0.8750 0.0316 @
wvalues as a list. Because of this, | resorted
See the sketch to see how this can be to my favourite method where repeated 15 08375 0.0363
rearranged to calculate the required value,  calculations have to be made, that is using 16 1.0000 0.0413
IHV. a spreadsheet.
It would not be appropriate to discuss 17 1.0625 0.0466
The calculation has to be carried out at spreadsheets in detail in this article but if 18 1.1250 0.0523
each position that the infeed is changed the reader would like some guidance on : =
and from the same baseline, see Sk. 7. the subject then see my earlier article, Ref. 19 1.1875 0.0583
2. The major advantage of using a spread
Initially, | chose to make the changes in sheet program over say a programmable 20 1.2500 0.0646
diameter at '&in. increments, being one calculator or a CAD program is the ability 21 1.3125 0.0712
turn of my lathe’s leadscrew. This resulted of obtaining a print out that can be used
in quite large steps at the smaller end and away from the computer, typically, in the 22 1.3750 0.0782
| finally opted for Y&in. increments, half a workshop. Also, where only a limited 23 1.4375 0.0855
turn of the leadscrew, resulting in 26 number of values require inputting (HV, : =
increments. A benefit of this choice was IVD and VD in this case) these can be 24 1.5000 0.0931
that as precision was not required it was changed and other sets of values obtained
almost instantaneously. 2 1.5625 0.1011
I am including a copy of the
& N X // / 5 —"/ :;E gg infeed printout, table 1, that | used & 1becl 1109
A | ,.r’ 4 j? —04.08 for producing the barrel shaped Dimensions are in inches
/ \ ,’f .-"{ 31 =01 ‘78 arm and from this it can be seen
f \I [ f E i 0044 | thatthe infeed progressively gets
Yr ‘ ¥ [ ] 0 _po.0p | Greater along the length of the arm,
| which is from two tenths of a thou
\ !I \ to eight thou. Again when viewing
\ / \ I\ \ this to eight decimal places, the References
\ / \-\‘ b results were identical to those 1. GLR Distributors Unit No. 3
Z \D_/ | \ " \ using the CAD route. This was Gresley Close, Drayton Fields
Z \ reassuring, as because no formula Industrial Estate. Daventry,
A

B c D E

N

A.THE BARREL TO BE TURNED SHOWING THE MAX. & MIN. DIAMETERS
B. MAX. (Y} & MIN. (X & Z) DILMETER POSITIONS MARKED

C. CIRCLE DRAWN BASED OM THE THREE POGITIONS XY &2)

D. THE FIVE TOOL INFEED POSITIONS

E. LINES TRIMMED & THEIR LENGTHS ETEX)]. |M’FEED:I REQUESTED

FOR CLARITY OF THE EXAMPLE THE BARREL MAS A LARGE CURVATURE &
LESS INFEED POSITIONS THAN THE PART BEING DESCRIBED IN THE TEXT

Northants. NN11 8RZ tel. 01327
878088 fax.01327 876396 E-mail
peteglr@btopenworld.com
www.modelmakingsupplies.co.uk

needed to be entered in the case of
using the CAD program, it
confirmed that the formula that |
had been using both manually and
in the spreadsheet was in fact
correct. | often find this useful to
confirm that a formula that | have

2. Holes an a PCD (The
mathematical method), MEW Issue

developed is correct. 100 page 18.
. . In the next issue | will return with
Sk'B.U sing CAD to determine examples of using the milling g
tool infeed values head, some quite complex.
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Jim Whetren holds fight.

Background

To improve work holding on my
milling machine, | have purchased a
Soba precision vice from the Chronos
catalogue. The vice is ground all over,
allowing clamping on its sides or end.
When the jaw is tightened, it is pulled
forward and downward, reducing any
tendency to lift, photo 1.

The catalogue also showed miniature
versions of this type of vice and |
thought such an item would be very
useful. Using a piece of 1%in. x %in.
mild steel flat bar and a piece of %in.
square bar, a base could be built up,
and a piece of 1in. square bar would
serve for the moving jaw. What follows
is my attempt to make a 1%%in. version
of the vice with a 65mm capacity.
Photos 2 and 3 show the finished vice
and photo 4 shows the component
parts. See also drawing GA Pin Type
Precision Vice.

The body

Fig. 1

A piece of the flat bar was squared up on
the ends to a length of 110mm and one
side dressed with a file for the pin hole
positions to be marked down the centre of
this side. These holes were then carefully
drilled through 5mm diameter and
countersunk to a depth of Tmm on both
sides, photo 5.

A centre line was marked on one of the
wide faces and the centres of the ends of
the slot marked and punched. Two 6mm
diameter holes were drilled at these marks
and the piece mounted in the milling vice
on parallels to give a clear passage for
cutting the slot.

With a 6Bmm slot drill mounted in the
chuck, and the cutter aligned with the left
hand hole, cutting commenced with 2mm
down feeds, travelling left to right to the

1. The Soba vice in use.

stops for each cut until through at the
bottom. The cutter was then replaced with
a %in. (9.5mm) slot drill and the process
repeated.

With the table locked, a 10mm end mill
was slowly fed down to full depth and the
table released to carefully traverse along
the slot until it just made contact with the
end where it was withdrawn and the table
moved the last bit to contact the stop and
locked. The cutter was again fed down to
depth and the table released to take a final
cut to the beginning. This yielded a
straight slot with a good finish to the sides
and ends, photo 6.

A countersink bit is fed down to a cut of
0.5mm and traversed to the end of the
slot, providing a neat chamfer around the
slot. This chamfering was repeated on the
other side of the slot.

Clamp the base to the mill table, pushing
against a snug fitting parallel in the rear T
slot. Also use a piece of flat stock secured
to the table at the front to keep it in place.

With a 10mm end mill, take the first pass
along the front, 2mm deep with 3mm in-
feed.

Add 0.5mm to both feeds and repeat.
Measure the step to determine the exact
amounts for the final pass. Reverse the
piece and repeat this procedure for the
other step.

Making sure you are at the right end,
mark and punch the positions of the holes
for the fixed jaw securing screws and
dowel pins. Drill the screw holes M5
tapping size and the pin holes 3mm, photo
6.

| also provided slots for clamping on the
ends by plunging a 16mm x 4mm
woodruff cutter 5.5mm deep on the centre
line. You could also mill from the top to
provide clamping clearance instead of
using a woodruff cutter, photo 7.

Fig. 2

Cut a piece of %in. square bar 40mm long

2. The finished miniature vice.
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3. The vice showing capacity.
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and draw file all sides to a good finish,
ensuring all faces are square to each other.
Either face or mill the ends to clean up and
bring the piece to length.

Use a square to align the jaw piece flush
with the end of the base and clamp it in
place to leave the screw pilot holes clear,
again check with a square after tightening
the clamp. Drill through the first hole to a
depth of 14mm, checking nothing has
moved before drilling the second hole.
Remove the clamp and tap the holes in the
jaw.

Open up the holes in the base to Smm
and counterbore 8.5mm, flat bottoming
the holes to a depth of 5.2mm, or
whatever is needed to bring the heads of
the screws just below the surface.

Assemble the pieces using the square to
keep the ends flush and when all is well,
firmly tighten the screws. Drill the dowel
holes to depth in the jaw and press in the
dowel pins. Draw-file the bottom to
4. The component parts. remove any burrs from the counterbores

and to bring the dowels flush.
©

Moving jaw

Fig. 3 and photo 8

O Cut off a piece of 1in. square bar 40mm
long and clean up the sides and face or

mill the ends to length. Although one side

is over width, leave it for now as a backup

for cutting the slot at the bottom. Scribe

a centre line for the slot and mount the

piece by its ends in the milling vice.

Set the line central and lock the Y feed,
zeroing the dial after taking up any
backlash. With a 10mm end mill, take a
2mm deep pass down the centreline,
followed by a Tmm pass. Check that the

& /_ slot is actually 10mm wide and in the

® direction you took up the backlash. Put on ®
a feed of 9.5mm and relock the Y feed. The
S| = feed needs to be into the cut, so move the
0000 B0OD table to the appropriate end and again
take cuts of 2mm followed by Tmm depth.
Measure one of the steps in the base and
© ) compare this with the remaining land on
7 11 _L Fig. 1 Vice body the jaw. Apply the required Y feed and

“rRy 8

General assembly -
Pin type precision vice

take another pass.

Take up backlash in the opposite
direction and zero the dial on the Y feed.
. 23 Move the feed 19.5mm in this direction

R and take the two passes. This time,

@-— 28.s measure between the steps in the base
~— @5 and compare with the width of the slot.
Apply this amount of ¥ feed, minus 0.1mm
and take a cut in the appropriate direction
of about 10mm and try the base, which
needs to be a firm sliding fit. Take further
light cuts until this is achieved, then

| S | 3= 4 4 - complete the final pass. Clean up all edges
! |'_‘° !--20 --j _LH—“::'L' * and try the fit on the base. If still on the
= I I -— tight side, rub each side of the jaw slot

hid i Q 00000 O3 T & along a fine flat file with a safe edge to get

I =l less o5 o — 10F— __|T L-—’sgn-lT—d a smooth sliding action.

Mark out the amount to be removed
from the top to bring it level with the fixed
jaw and remove the excess material. Mark
the lines at 9mm and 13mm as Fig. 3 for
the edges of the bevel and carry these

6. The base showing central slot and fixed
5. The base and fixed jaw. jaw holes. 7. The woodruff slots in the end.
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8. The moving jaw.

9. The toggle pocket.

10. The toggle.
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Fig. 3 Moving jaw

Fig. 4 Toggle

marks around the ends. Saw off the excess
just clear of the lines. Holding by its ends,
set the jaw in the mill vice on a small vee
block to finish the bevel with a fly-cutter.
Mark the position of the 5mm diameter
hole and drill this just short of breaking
through. With a Yin. countersink bit,

24
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countersink to the full width of the cutter.
If a ball ended cutter is available of this
size, a better job can be made by feeding
this down 6mm. Remove the V block and
use the 5mm drill to align the piece in the
vice again to finish the hole.

Set the jaw in the vice resting on the
bevel (A) and use the drill to align the
5mm hole centrally. Open the hole in
stages to 10mm x 15mm deep at the full
diameter. Replace the drill with a 10mm
end mill and take 2mm cuts until the
toggle pocket is 15mm deep, photo 9.

Toggle

Hgagnnd photo 10

Set a piece of 10mm square bar inthe 4
jaw chuck with about 20mm protruding
and face the end. Drill and tap M4 to a
depth of 12mm and deeply countersink.
Turn down to 7.5mm Dia for a length of
12mm, and then part off leaving a 8mm
length of square material. Drill the 4.7mm
(3/16in.) cross-hole as per Fig. 4 and leave
for now.

Washer

Fig. 5 and photo 11

Holding a piece of %in. diameter material
in the three-jaw chuck, turn down a 4mm
length to 11.5mm diameter if using the
countersunk hole, then form a 7mm radius
on the end. Drill 4mm diameter x 5mm
deep. Polish the radiused end and part off
to leave 0.5mm of parallel material after
the radius as per the sketch.

Pin
Fig. 6 and photo 12
This is just a 37mm length of ¥sin.
diameter rod chamfered on both ends.

On both of these vices, | found that
turning the respective jaw tightening Allen

screws with the fingers to initially set the
jaws was unsatisfactory, as was using an
Allen key.

My answer was to make a knurled knob
bored to a close fit on the screw head,
with a piece of hexagon key pressed into
the bottom of the hole to fully engage in
the socket with the knob fully covering the
head. In fact the larger knob has three
radial holes to accept a tightening pin for
the final tightening of the vice and this is
used exclusively.

Knob

Fig. 7 and photo 13

Knurl 12mm on the end of a piece of
19mm diameter bar and reduce 4mm

long to 13mm diameter. With a 90deg. V
tool, chamfer the end and the edge of the
knurling on both sides. Traverse the tool to
the left of the knurling by the width of the
parting blade to give it a good start.

Drill the end 6.7mm diameter to a depth
to fully engage the head of the screw, and
drill into the bottom of this hole 3.5mm for
2mm and at 3mm for a further 4mm deep.
Use a 5mm drill to provide a small lead in
chamfer.

Cut 7mm off the leg of a good quality

@11.5

70R
24

i

Fig. 5 Washer
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11. The spherical washer.

12. The clamping pin.

13. The tightening knob.
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Allen key by scoring all round and
snapping it off. By far the best way to
score the key and also HSS tool bits is to
use a cut off disc in a mini drill, thereby
preserving the pristine corner of your
bench grinder’s wheel.

14. The finished vice in use.
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Form small chamfers on one end of the
piece of hexagon key and grind the other
end square, leaving sharp corners.

Grip the chamfered end in the jaw tips of
the tailstock chuck and bring it up to the
knob. Use the tailstock feed to start the key

into the hole, making sure itis in quite
tight then release the tailstock and move it
out of the way for parting off the knob.

Press the key in flush using the bench
vice and insert the shortest M4 Allen
screw you can find, using this as the
means to complete the pressing so there
is full engagement with the key when the
head is fully covered.

Assemble the screw, washer and toggle
to the moving jaw and bring the jaws
together. Insert the pin in the first hole and
check that the jaw will tighten fully.
Slacken the jaw and check that it will open
at least 12mm. Some final tweaking of the
screw seat and hole may be required. With
the jaw fully forward and back, observe
underneath to see what has to be removed
from the toggle to keep it below the base
of the vice. The final shape is as Fig. 4.

Finishing off

Assemble the vice and lock the jaws
tightly, use a fly-cutter able to sweep the
full width of the jaws to bring the tops
level. Draw file all surfaces to a smooth
finish and take a little extra material off the
sides of the moving jaw. This allows the
jaw to be released whilst still gripped in a
larger vice, if it is to be used in this way.
Chamfer all exposed edges and the vice is
ready to go, photo 14.

Further thoughts

An alternative method of engaging the
toggle is to fix a short pin to locate in ‘half
holes’ in the base, which would need to be
at least 16mm thick. After the 10mm slot

is milled in the base, a further cut is taken
at the bottom with a 16mm end mill to just
break the centres of the pinholes. With a
suitable length of pin fixed into the toggle,
it only needs slackening to slide the jaw to
a new position and re-engage the pin in
another curved slot. Sk. 1 shows the idea
for the more adventurous with a better
stock of materials than | have.

Another advantage of this method is that
it allows a 5mm slot to be milled down the
sides along the line of the holes to provide
for clamping down. As itis, | only had
material this size so if clamping is
required, it only needs to have a couple of
clamps made with 5mm pins in the ends.

This is the method used on my mill.

25
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A MOTORCYCLE
LIFTING BENCH

Dave Fenner cuts down
on backache with @
motorcycle lifting bench.

hydraulic failure. Within the descriptive
notes compiled by Brian Pollitt, the
closing statement reads, “The final part
you should add is a bar across from the
rear lever arm to the base, which can be
locked in position and is strong enough
to support the total weight including
motorcycle, in case the jack’s hydraulic
seals fail”. This would suggest a fixed
length bar to hold at a specific height. To
add this safety feature and maintain full
convenience, the prop bar really needs to
be lockable at a range of height settings.
Some solutions to this requirement
embody a form of saw tooth ratchet
arrangement.

My own solution to this has been not to
add the extra component, but to operate
with a car type axle stand located between
1. The completed framework for the bench. base and table. This is shown in photo 2
and allows locking at height increments of
about two inches. At the time, | looked at

Bul:kground some of the commercial products and it
Some time ago, whilst still occupying the MEW editorial chair, | mentioned that with appeared that not all included the

@ the continually advancing years and attendant reduction in physical agility, a lifting mechanical safety lock, so presumably @
bench would be an ideal accessory for work on motorbikes, certainly one which would there are varying schools of thought on
cut down on backache. In the best traditions of the magazine, several readers offered this particular safety point.
comment. One sang the praises of a commercial item, another, Mr Robert MacKay had
built an excellent unit from scratch, and Mr R. Tree sent details of a simpler version Genqrﬂl notes and
designed by Brian Pollitt, and publicised within the BSA owners club. As | had earlier modifications
been presented with the (working) remains of a two tonne trolley jack, and since this It may be noted that when a bike is on
design used one of these, work progressed using this as a basis. More recently, other the bench, the centre of gravity will be
reacers have been in touch with editor David Clark requesting more information, not far away from the upper pivots of the
hence this article, which it must be emphasised has been compiled some time after rear lever arm. This is therefore the arm
construction. Thus almost all of the photos have been taken after the event. doing the lion's share of the lifting work.

The front arms function mainly to keep
things steady and level. One aspect, which

Safefy leapt aboard the safety bandwagon to did concern me, was that when folded
When a picture of the frame, photo 1 was point out that, at that stage, no mechanical ~ down, the front arms would be close to
published in issue 117, several readers provision had been made to guard against horizontal, and hence there might be some

2. Axle stand put in position for safety. 3. Height stops for the front arms.
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4. Attachment angle for access ramp - also shows the

ramp detached.

reluctance to pull up cleanly. | therefore
chose to limit the downward movement
of the front arms by adding a pair of stap
plates. These are cut from 110 x 50 x 6mm
plate and welded in place as shown in
photo 3 and keep the front arms a few
degrees above horizontal.

The original Brian Pollitt design called for
36mm square steel tubing. This was a not
a regular size available from my local
stockholder, so the section was upped to
40 x 40mm (3mm wall thickness). As this
would contribute a substantial increase in
flexural stiffness, | felt justified in
eliminating the doubler longitudinal base
tubes, also the numerous triangular and
trapezoidal gussets featured in the
original. 12mm pivot bolts were originally

specified, however | have used M8, which
should be amply strong, but will probably
wear faster.

As regards the 2 metres by 70cm
plywood top, 18mm thick was originally
suggested, however as | had some spare
22mm this was put to good use. To allow
the bike to be easily rolled on to the
bench, a detachable ramp was added,
again from 22mm ply, and locating on a
length of steel angle shown in photo 4

A sheet of aluminium tread plate, photo
5 was considered a worthwhile
embellishment. This is attached to the ply
top by screws and is positioned to take the
inevitable abrasion from the centre stand.
In some of the photos, two sets of wheels
may be seen. The small steel wheels were

5. Tread plate stops centre stand digging into wood.

added to allow the bench to be moved
within the workshop. The larger rubber
tyred pair, photo 6 are mounted on a
detachable axle pushed through the end
tube, and allow the assembly to be easily
“wheel barrowed” around over rougher
terrain.

My bench was built for personal
occasional use. Anyone planning heavy
usage should consider welding in tubes
through the arm pivots, and also moving
to heavier gauge pivot plates with original
spec. 12mm pivot bolts

Construction

Construction is really very straightforward
and does not call for great precision. The
operations are essentially sawing, drilling

© ©
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6. Large detachable wheels make for easy
moving.

and welding. It is however worth spending
a little time to get the position of the jack
optimised so before fabricating the base,
start with the trolley jack, and remove its
wheels. Mine came in near ready condition
having been previously cannibalised for an
abandoned school project.

‘You can also dispense with the parallel
linkage and load cup. Photos 7 and & show
the stripped down jack in position.
Because of the “work” already undertaken
on the jack, | chose to located its forward
end by weldingto a length of 40 x 40 x &
steel angle, which is in turn bolted to the
base frame cross member. For this reason,
it is worth sorting out the attachment
details before welding in the
crossmember. As an alternative approach,
it should also be possible to simply
remove the wheels and axle, and bolt in,
using a long M16 bolt or threaded rod.

The base perimeter should be built up,
then the jack located and the base
crossmember attached. Now that the jack
lacation has been established, it is possible
to fix the position of the rear arm pivots.
The aim here is to arrange the pivot bolts
and the jack main pivot to be in line. This
alignment is depicted in photo 9. If you do
not get these dead in line, it is not the end
of the world, but there will be some sliding
movement, and hence abrasive wear,
where the jack arm contacts the rear arm
(photo 10). My procedure was to delay
fitting the forward pivot plates until final
fitting up with the table frame.

9. Alignment of lower pivots with jack arm pivot.
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To make life a bit easier at the fabrication
stage, | set the pieces up on a matched
pair of joiners trestles, using a number of
G clamps and metal flat bars to hold
things in place while tacking up.

The components for the rear lever arm
can now be tried in place, positioning the
crossmember to contact the pad on the
jack arm. Tack weld then remove, check for
squareness and fully weld. It may be
worth clamping the arms to minimise
weld distortion. If the two side members

8. The jack rear fixing.

ofthe lever arm are not perfectly parallel,
then it may be necessary to compensate
with a slight adjustment to the table
frame width.

The table frame was then built up and
welded per the sketch. Here | had looked
at the pivot plate sizes given for the 35mm
tube and casually added 5mm height. This
of course failed to take account of the bit
of extra radius needed to clear the lever
arms, so a small amount of corner
rounding with an angle grinder was
needed to save the day. The amended
dimensions given now have
added clearance.

The final part of the fabrication exercise
is to assemble the base with jack, rear
lever arm and table frame. The front arms
are then bolted to the table, and their
lower pivot plates added. With the table
resting in its lowest position, jack fully
retracted, front height stop plates in
contact, the locations for these pivot plates
can be determined and they may be G
clamped then tack welded in place, prior
to welding round.

Using the lift

For much general work, the bench
functions perfectly as it is. However, there
are occasions when an accessory such

as front wheel clamp would be a useful
addition. Mr Robert Mackay, of whom |
made mention earlier, also sent me details
of the one he had designed and built, but
so far | have not progressed with this.
Whilst rebuilding the Bonneville wheels,
it did prove necessary to pull down the
front end of the machine. This was done
simply by using couple of lightweight
ratchet straps, passed around and under
the tabletop.

10. Contact between jack arm and rear lever arm.
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1. Scribing from the centre.

2. Pricking for the divider point.

AN INTRODUCTION
TO CROSSING OUT

Bill Morris puts his spoke in

he title of this article has

nothing to do with correcting

schoalwork but refers to the

production of spokes on clock

wheels. | can think of several
reasons why clock wheels should have
spokes and appearance is the least of
them, as the wheels of most clocks remain
hidden from view.

Tradition probably played some part in
the early days of clocks, as wheels on
vehicles had spokes, so why not wheels
on clocks but until quite recently, the iron
and brass, from which clock wheels were
made, was very expensive and hard to
manufacture so there was probably a cost
incentive to keep the quantity of material
to the minimum.

It is clear that by the end of the
eighteenth century, some other reasons
for keeping weight down had been
appreciated, as evidenced by the delicate
appearance of the wheels in regulator
clocks by “greats” such as Benjamin
Vulliamy.

The driving force

A heavy wheel will load its bearings

more than a light wheel and will lead to
more rapid wear, but more importantly, a
clock’s wheels and pinions do not revolve
smoothly. Rather, they rotate in a series
of jerks as the controlling mechanism of
the escapement releases the power of the
driving force at intervals that are hopefully
even and regular.

With each beat, the inertia of the wheel
train has to be overcome and since this is
proportional to both the mass and the
square of the velocity, the problem gets
waorse as the escapement is approached
and the wheels revolve faster. The escape
wheel itself interacts with the pendulum
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and the lighter that wheel can be the
better as it will then interfere less with the
time keeping properties of the pendulum.
So, there is much more to be said about
spokes than meets the eye.

Craft skills preserved
Nowadays it seems, some clockmakers
simply draw a wheel on their computer
CAD program and feed it to their
computer-controlled milling machine,
which then chews out the metal between
the spokes with a small milling cutter
while they do something else. For many
of us howevwer, part of the pleasure of
making a clock comes from using craft
skills that have remained the same for at
least a couple of centuries. This article
aims to pass on some tips to beginning
clock makers and perhaps there will be
something for experienced amateurs
working in other fields too.

Marking out

Crossing out begins once the teeth of the
wheel have been cut, but it is helpful to
mark out the spokes or “crossings” while
there is still a centre punch mark at the
centre of the wheel, unless of course you
cannot rely on being able to drill a hole

that remains centred on the punch mark.
This is sometimes the case when drilling
through thin sheet brass and my own
practice is to drill and ream the hole and
mount the blank on an arbor, using the
hole as the location for centring the teeth.
How then do | mark out from a centre that
is no longer there? | keep a little collection
of discs bearing a fine centre mark for a
compass point, made by a sharp tailstock
centre before parting off the disc. In photo
1, you can see a disc occupying the 4 mm
hole in a wheel, providing a centre for a
pair of spring-bow dividers to mark out
three circles. One for the hub, one for the
inside of the wheel periphery and a third
one that lies very close to the roots of

the teeth. This last one is used only for
marking out the spokes. Scribe lightly, for
the deeper you scribe, the more work you
will have to do when you come to finish
and polish the faces of the wheels.

The number of crossings

At this point you have to decide on how
many crossings there are to be and this of
course depends on a compromise between
strength and lightness. Perhaps there

were originally four crossings, but in older
clocks that | have examined, five seems to

3. Marking the first side of the spoke.

4. Marking the second side of the spoke.

29

18/9/07 11:33:22 ‘ |



5. The Piercing saw and blades.

be the commonest number, six are slightly
easier to set out and | make a habit of
using only three in my escape wheels.

If you decide on six or three, the next
step is very easy. Keeping the dividers set
at the diameter of the largest circle, you
step around that circle and if you do so
accurately, you should end up back where
you started after six steps. Make short
scribe marks across the circle as you go
and be very careful that the other point of
the dividers doesn't slip as you do so.

Dividing into five is slightly more difficult
and | recommend that you make a very
fine mark with a sharp pointed punch to
start with, as shown in photo 2, just deep
enough to be able to feel the point of the
dividers slip into it. You then step around
the outer circle, adjusting the dividers until
you arrive back at the starting mark having
divided the circle into five steps. This is

6. Cutting straight.

7. A third hand.
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after all, why they are called “dividers”.
This needs care and a light touch as, on
the one hand, you don't want to make
marks that the divider points will find in
error and on the other hand, you don't
want the points to skid off the metal. Once
you have got the dividers set right, mark
off little arcs on the outer circle. These will
be used after the next step.

Templates

MNow you will be well advised to make

a template so that all your spokes are

the same thickness. Uneven spokes look
amateurish. Atemplate can be made from
a small piece of scrap brass or steel sheet
about a millimetre thick. Simply file one
edge straight and smooth, bevel it and
then file a notch in it half as deep as your
projected crossings are to be wide and
slightly longer than the space between
the hub circle and the circle that marks the
inside of the wheel periphery. Fig. 1 shows
a two-sided template and it can be seen in
use in photo 3.

The edge of the template is lined up with
the centre and with a scribe mark on the
outer circle and the edge of the spoke
marked out from the notch. | am right
handed so | do all the left hand edges first,
with the template up (shown shaded green
in Fig. 2) and then do the opposite edges
with the template down as in photo 4
(shown shaded blue in Fig. 2).

Cutting out

All that remains is to remove the metal
between the marked out spokes. Some
people like to make punch marks along

—=HALF SPOKE
WIDTH

TO SUIT
WHEEL

Fig. 1 Crossing out template
Tmm brass or steel sheet

lines so that when the marks are halved
they know when the line, possibly no
longer visible, has been reached. | like to
do so too, at each end of the lines only, in
case for some reason | later lose the line.
However, | make only the very lightest

of marks, using a very fine prick punch
provided with a magnifying glass to aid
location, and pressing down quite lightly
using hand pressure only. Remember that
any deep scribe or punch mark will have
to be removed later at the cost of much
elbow grease.

The best tool for cutting out is a proper
piercing saw, photo 5 but | made do for
years with a cut-down fret saw, trimming a
bit off the piercing saw blades to make them
fit. Piercing saw blades are very narrow and
have very fine teeth with no set and are sold
in bundles of a dozen, varying from 0.5 mm
thick and tooth pitch of 11 percm to 0.18
mm thick and pitch of 32 teeth per crn. The
finer ones are quite fragile and you should
not be too upset if you break themn quite
frequently, as they are reasonably cheap.
Buy Swiss ones if you can.

The general rule that at least two teeth
should be in contact with the work can

8. Turning a corner.
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11. Barrette files.

10. A collection of cheaters.

serve as a guide to the maximum tooth
pitch to use. Using a finer pitch than this
makes it easier to keep to the lime. Some
people advocate lubricating the blade with
candle wax. My own experience is that the
wax strips off the blade quickly and
obscures the line while being more difficult
to blow away than dry brass filings.

The piercing saw is used while sitting
down with the work held horizontal on a
board and cutting on the down stroke. It
helps to have extra illumination and some
magnification, so that you can see the
lines clearly, as shown in photo 6. Those
with strong fingers who have had a lot of
practice often hold and manoeuvre the
work-piece by hand. | almost invariably
clamp the work to the board so that | can
use two hands to guide the saw.

To keep my head behind the saw, where |
can see the line and the blade, | shuffle
round on my seat. It is the work of a
moment to loosen a clamp to change the
orientation when | run out of seat. Whether
you clamp the work to the edge of the board
or over a vee notch cut in its front is largely

©
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a matter of preference. | tend to start by
clamping at the edge and, as the wheel gets
more fragile, move to a vee-notch, where it
can be supported each side of the cut if
necessary. Forcing the blade through the
work makes it harder to keep to line and
results in broken blades. It should not be
necessary if the teeth are sharp and well
formed, as Swiss blades invariably are.

Before you can start to cut out, you will
need to drill some holes inside the cormers
made by the spokes with the periphery, to
allow the blade to pass through. Except in
very large wheels, only one per segment is
needed. Photo 7 shows how to thread the
blade and attach it to the saw frame
without needing more than two hands,
one of which wields the screwdriver. You
can then clamp it as shown in photos 6 or
8 and start to cut.

As in any sawing activity, the closer you
get to the line, the less finishing you have
to do. When you get to a corner, you have
to keep the saw going up and down
without advancing it, while you turn the
saw around the corner, photo 8. The
narrower the blade, the easier this is, but it
is one of the times when blades get
broken, so use short fast strokes as you
turn the saw frame (or the work piece if
you don't use clamps). Another time when
blades frequently break is when changing
the workpiece orientation before re-
clamping. Letting the end part of the blade
that has no teeth enter the cut until the
frame rests on the workpiece seems to
reduce this risk somewhat.

12. Filing the crossing.
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15, Filing the hub.

Filing jigs

Once you have made the final saw cut,
photo 9 you can think about getting out
your files and finishing off to the marked
out lines. No doubt this could be done
entirely by eye by those who did nothing
else for their livings, but it does help

to use what are picturesquely known

as “cheaters™ when forming the hubs.

A cheater is two short hardened steel
cylinders with the same diameters as the
hub. They are mounted on a close fitting
threaded mandrel of the same diameter as
the hole in the wheel, one on each side of
the wheel. A selection is shown in photo
10. | don’t know whether the other filing jig
in the photograph is also caller a cheater,
but it is extremely useful when it comes to
doing the periphery of the crossings out.

For making just a few wheels of a
particular size, it can be made of a close-
grained hardwood, though | have found
that Gmm Paxoline, donated by a friendly
electrician, wears better. It is scarcely
worth the trouble of making one out of
hardened steel. Mild steel wears very well
but at the cost of possibly blunting the
files. It does not seem to be generally
known that files do not cut well on brass
after being used on a harder material. |
keep a set of files that | use only on brass
and identify them by painting a yellow
band on them at the handle ends, visible
in several of the photos.

The jigs are simple to make by mounting
a square of material in a 4 jaw chuck and
boring a hole right through at the diameter
of the periphery of the crossing out
followed by a recess into which the whole
wheel will fit snugly, slightly shallower
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16. Draw filing with a barrette file.

than the wheel is thick. This is an occasion
where a sharp corner is needed or, better
still, a tiny undercut.

Choice of files
Depending on the size of the wheel, most
of the filing can be done with half-round
files with the edges lightly stoned off.
You don't want the edge to cut in to
something you've already finish filed,
but on other hand, you want to be able
to form corners using the round and flat
bits. To get into the corners to make them
sharp, use a barrette needle file, photo
11. Its name comes possibly because of
its resemblance to a cardinal’s biretta hat,
barrette in French. It has
teeth only on the flat side
and two uncut planes that
intersect at an obtuse
angle form the back. The
cheaters used with the jig
make filing and holding
the wheel much easier.
Photo 12 shows a
crossing being filed with
a half round file. To form
the concave surface at
the periphery, again use
a half round file. File i
from the left hand
corner to the centre
and stopping short of
the opposite corner,
photo 13 and then
work from the
opposite corner, photo 14 to avoid
marking the crossing. For the convex hub
surfaces, | find a small square file with the

teeth stoned off two opposite surfaces easy

®

to use and you should not hesitate to
modify files to do the job, photo 15.

Finishing off

This is done by draw filing, either

with barrettes or half round files of
progressively finer cut, photo 16 followed
by wrapping emery paper around the files
to polish the surfaces. Photo 17 shows a
96-tooth wheel in the cheater used to file
it, all ready to be polished on the face.
The faces of the wheel can be polished by
rubbing face down on progressively finer
grade wet and dry emery paper lying on
a flat surface and immersed in water to
which a drop or two of washing up liquid

has been added.
e

17. The finished wheel ready to polish.
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TAILSTOCK DRILLING

DEPTH

Dave Fenner adds demount-
able accuracy to the Super 7
tailstock

ack in 1979, when my first
lathe, a Myford MLT gave way
to a Colchester Bantam, one
of the advantages that rapidly
became apparent was the
indexable micrometer ring graduated in
thous on the tailstock hand wheel. Thisis
a feature usually found on quality toolroom
lathes and meant that at least in theory,
holes could be drilled to a depth of
that aceuracy.

When, in the mid 90's, the Chipmaster
replaced the Bantam, the same facility was
again present, photo 2. More recently
again, a Myford Super Seven was added
to the plant list, and here, as with the ML7
the tailstock does not have a graduated
dial. Here one must either rely on the
barrel markings, photo 3 or add a hollow
stop to the drill itself. The S7 advances the
tailstock barrel some 0.3 in. per revolution
of the hand wheel and so a micrometer
ring would have rather fine divisions.

| believe that others have added digital
scales to their tailstocks, but decided that
as | already had a couple of six inch digital
calipers, it might be worth investigating
the possibility of using one of these in a
manner that would not call for irreversible
modification of the tool so that it could be
taken off to be used for normal measuring.

The development process
All that we really need is some form of
bracket to support the calliper and give it
something to measure against. A clamp
was concocted which locks on to the
tailstock barrel then holds the calliper in
place. It was originally hoped that the
adjacent oil nipple could be used to locate
the other jaw, but this meant that the depth
rod protruded to the right hand side, photo
4 and obstructed access to the hand wheel.
As | try to avoid drilling holes in
machines, | added a “jaw stop” made
from a length of 12mm x 1Tmm copper. %s
diameter holes were punched to allow this
to be held in place by the two oil nipples,
although short 2 BA screws might also be
used. | used copper for convenience, but
brass or steel would be suitable
alternatives. One end was bent up at

MEASUREMENT

1. The brackets fitted and the calliper clamped in place.

90deg. ensuring that the inside of the bend
really was sharp, as any radius would
encourage variable readings.

A quick trial at this stage looked
encouraging but it was found that with
relatively little force, the calliper could
rotate on the clamp, losing its datum. The
immediate solution pursued was to add a
clamp for the second jaw on the copper
jaw stop. This was done by soldering a
piece of 12mm x 3mm at the end, on the
underside, filed to meet the contour of the
tailstock casting. It was then drilled and
tapped M5. The second clamp proved to
be a blind alley. This was because my
lathe has significant wear in the barrel key,
which then allows the barrel to rotate a
visible amount. This slight relative rotation
between the two clamps meant that they
were fighting each other, upsetting the
positioning of the calliper.

The solution was to keep the 3mm
reinforcement, as this firmly fixed the
copper bracket height, and then to improve
the clamping at the aluminium bracket.
This was done by laying a strip of masking
tape on the aluminium, and placing a piece
of card between the steel clamp and the
calliper jaw. As the right hand calliper jaw
is not now fixed to the tail stock casting, it
is necessary to move it by hand to contact
the stop. Care here should also be
exercised when peck drilling.

Construction

Fig 1 shows the basic layout of the
aluminium clamp, photo 5. My procedure
was first to saw roughly to size then deal
with most of the milling operations. The
opportunity was taken here to try out

an industrial “roughing cutter”. These
are characterised by what looks like a
screw thread running up the body of

the cutter. For industrial applications
they give high rates of stock removal.
However the downside is that the surface
finish has a series of fine grooves and it
was therefore decided to take a finishing
cut with a conventional end mill. The
two positions for the M6 stud and the
cap screw were drilled and tapped, and
that for the cap screw counterbored. It

is worth checking the depth of hole for
the stud carefully as if this is taken too
deep then it breaks into the bore causing
interrupted cutting as the final diameter
is approached when boring.

As you are aiming for a close fit over the
barrel, it is worth measuring the diameter
carefully, mine came in at 1.115in., and
turning up a gauge piece, which can then
be used to test the bore diameter as it
approaches finished size. The work was
then marked out and centre punched for
the location bore, before being gripped in
the four-jaw chuck for centring up, photo
6. It was then bored to fit the barrel after

2. Indexing ring fitted to Chipmaster
tailstock.
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3. Barrel graduations on the Super seven.

4. The depth rod interferes with the
hand wheel.
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which it was then back to the mill to cut ©

the slot with a slitting saw.
The steel clamp bar, Fig 2 was cut over DRILL & TAP M6

length from 3mm plate, then folded, photo 7. 15mm DEEP

Adding length gave a bit more to get hold of r' 16 ‘i i 50 | i

when folding. It was then cut back to size and | /

filed to remove burrs. A 6.3mm clearance [ ‘ I

|

hole was then drilled for the location stud.
For the jaw stop, Fig 3 the copper strip
was simply cut and folded, then the two
holes punched %sin. diameter using a
Roper-Witney hand punch. The positions
of these were determined by 615 -
measurement of the positions of the oil
nipples. As mentioned, a piece of 3mm

|_~BORE CLOSE FIT
ON T/ BARREL

copper was added on by soft soldering, 285 I

photo 8. The original intention was to S~y b e o s i — — ]  DRILL, TAP & C/BORE

form a second clamp, but with the ANZ/2 I s ___t __l. FOR M6 x 40SHC
6

underside filed away a little to bring the
brackets to a common level, this proved
useful in adding to rigidity.

MAT'L: ALUMINIUM
In use SLOT 1.5mm
Unlike the ML7, the Super 7 has a self-
ejecting tailstock so that as the barrel
is wound back close to its limit, the Fig 1. Clamp body (aluminium)
Morse taper is released. Most of my MT2
accessories have the usual tang, and these
are ejected about %in. before the limit.
Thus for most of the time, the aluminium ©
bracket may be left in place. Some centres
have no tang, and to release these, the 37—
clamp has to come off as the barrel needs 16 DRILL
to be wound right back. 22 — |—‘ j/e,s DIA.
In any case, from a standing start, it __L_
should take only a minute or so to L |
assemble the bracket plus jaw stop and 3 ]—- 9.5

then locate the calliper. It is quite an easy 1
matter to align the bar of the calliper with

the edge of the lathe bed by eye. The MAT'L: STEEL
moving jaw is then pushed against the
® stop. It is then a newfound luxury to be ®
able to move the drill to touch, press zero, Fig 2. Clamp bar (steel
and then drill accurately to the required = g e
depth without guesstimating from the
barrel markings. The heading photo shows
the brackets in place and the calliper ©
clamped in position. 149 |
49 ——-—1
o | |
3]
L 22 —l CHECK ON JOB —_—
T I I
| 0 ¢ | E
MAT'L: COPPER OR OTHER
E.G. BRASS OR STEEL
5. Card packing protects the aluminium Fig 3. Jaw stop [copper or ather e.g. brass/steel}

in the chuck.

6. The steel clamp after folding 7. Aluminium bracket with steel clamp. 8. Copper strip folded with added
3mm part.
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ANODISING IN THE
HOME WORKSHOP

Michel Christiaens protects and dyes his parts.

nodising aluminium? Isn't that
difficult and expensive? No! On
the contrary: it's very simple
and it can be done in every
ome workshop without much
expense, with results that look in every
aspect "professional”.

Before we begin

Though the chemicals used in the process
are quite common and easy to come by,
they are nevertheless dangerous and/or
poisonous. So please, please, take the
security warnings issued in this article
very seriously.

All of the following explanation is aimed
at a small-scale setup. If you need it
bigger, it is wise to consult the specialised
literature on how anodising is done in
industry. There are some important
differences, both in the materials and the
processes used.

What is anodising?

Anodising is covering aluminium in a layer
of oxide by an electrolytic process. This is
done in two stages. First a porous layer of
oxide is grown partly out of the surface,
partly inside the base material. Second,
the pores are sealed and the outside of the
aluminium gets its very hard cover. When
the anodised part is submerged in a bath
of suitable dye before the sealing is done,
the colour particles of the dye migrate

into the pores and after sealing the colour
is part of the material itself. So, unlike
painting, the colour cannot peel off, get
scratched or be the wictim of many other
menaces and it looks pretty and it lasts
forever!

The principle
Bare aluminium exposed to the oxygen
in the atmospheric air, gets oxidised

1. The part on the left is sanded, the one on the right buffed.

immediately. That oxide is impermeable
to air and invisible. So why should we
go through all the trouble to cover the
aluminium in an oxide layer when it
happens all by itself? Well, for one, this
naturally formed oxide layer is very thin,
some 0.5 to 1 micron {0.00002 to 0.00004
inch) and quite soft.

A much thicker and harder layer can be
realised by submerging the partin a
solution of sulphuric acid and water. A DC
current is then applied to a cathode (minus
pole) made of lead or aluminium and the
part we want to anodise is the anode (plus
pole), and that is why the process is called
‘anodising’ Fig. 1A and B.

When a voltage is applied, several events
happen. First a current flows through the
bath and on one electrode (the anode)
oxygen is formed. On the other side (the

2. A buffing motor is not necessary but it can make life easier.
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cathode) hydrogen bubbles up and slowly
the oxide layer builds up on the surface of
the anode (our work piece). It's as simple
as that!

At first, a closed layer of aluminium
oxide is formed but, as the layer gets
thicker, small pores make their appearance
on the outside, Fig. 2A. In these pores, the
colour particles of the dye can find a place,
Fig. 2B. and finally, the oxide is sealed, Fig.
2C.

What we have to do
Treating the surface of the parts.

The surface must be clean and well
prepared to achieve to the result we have
in mind. There are several ways to get to
our goal but usually it involves:

Sanding: This gives a uniform, coarse
surface.

Brushing: the marks get oriented in one
particular direction.

Polishing: buffing so the surface is mirror-
like. Photo 1 shows the difference between
a merely sanded and a buffed part.
Cleaning: A very important condition to
arrive at a perfectly anodised part is that
it should be absolutely free of all dirt, dust
and grease, including fingerprints.
Rinsing: Gets rid of all residues of the
cleaning agent.

Anodising:

Rinsing again: Gets rid of all residues of
the acid so the following baths are not
contaminated.

Dying: With the colour of your choice.
Sealing: With boiling water to seal the
surface to a hard, almost indestructible
layer.

Anodising in practice

The preparation

Everything starts with the preparation
of the surfaces we want to anodise. One

39
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3. Some of the compounds used in buff-
ing. From coarse (1) to fine (3).

general rule, what you see when the part
is not yet anodised is what you will get
after the anodising! The layer the part will
be covered in is so thin that all blemishes
will show very well after the anodising.

More still, it seems all imperfections stick
out more clearly on an anodised surface.
So, in order to get to a perfect result, itis
necessary to carefully prepare the parts to
be anodised.

First you have to decide what aspect the
finished part should have. If it should be
matt, sand it carefully until all scratches
and other blemishes are gone. This can be
done with gradually finer grades of
sanding paper or with steel wool. Even if
the anodised part prepared in this way has
its own charm, the colour of the finished
part looks at its best when the partis
carefully polished. To achieve a mirror-like
lustre, for us amateurs, usually there is
just one way open to us, buffing by hand.

All you need is a buffing wheel on its
axle and some compound. A flannel or
cotton wheel driven by a hand drill, the
lathe (cover those ways!), a bench grinder
or a dedicated buffing motor is what we
need, photos 2 and 3. Most likely you
already have the equipment at hand. Just
one observation about hand buffing, sharp
corners can easily get rounded over so
you have do decide if that is tolerable or
not. When not, all that can be done is
slowly and painstakingly polish the part by
hand. With a little practice however,
buffing can lead very fast to stunning
mirror-like results without affecting the

6. The “chemicals” you will need.
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4. The part in the back is not cleaned well
enough. The water stays on it in beads.

shape of the parts too much.

The chemistry of anodising
From now on we enter the field of
chemistry. This begins by cleaning the
part. | cannot stress it enough but cleaning
is very, very important. It helps to first

dip the parts in a solvent to get rid of
eventual residues of cutting oil and buffing
compound. Whatever solvent you use,

it will almost always be very flammable
and it produces harmful vapours so take
care not to make any open fire, flame or
spark nearby when using it. Use it in a well
ventilated area and wear gloves to avoid
contact with the bare skin and remember,
do not touch the parts with bare hands
anymore!

There are cleaning baths readily
available in specialised shops but we can
manage with simpler means. Start with a
good household detergent, hot water and
use a toothbrush to get into the corners,
grooves and holes. After a good
scrubbing, submerge the part in a solution
of washing soda in water. The
concentration is not at all critical. After a
little time you will notice little bubbles
coming from the aluminium. In fact some
material is now eaten away but if the stay
in the soda solution is not too long, it will
not affect the part in a noticeable way.

Rinse the part in running water. There is
a simple and very effective way to check if
it is cleaned thoroughly enough, if the
water covers the WHOLE surface with an
even layer the work has been done well. If
the water forms beads and pearls on the
surface you have to go back to the
previous stages of cleaning and start all
over. The “water test” is shown in photo
4. On the well cleaned part the water film
is hardly visible because it is thin and
even. If you are not critical enough, you
will end with a part that is not completely
anodised and that will not take the dye in
certain spots. Fingerprints are greasy and,
unless you want to see a clear image of
your fingerprint on the finished part, you
should avoid touching the cleaned part.

7. A cathode and bus bar made of
aluminium.

5, Etching in lye takes away the shine but
cleans the part very well.

If it praves difficult to clean the part as
well as it should be, it is possible to ‘etch’
itin lye. The necessary sodium hydroxide
to make this caustic solution, the
concentration is of little importance, is
readily available at very moderate cost as
drain cleaner. Dipping the part in lye is the
way to go if you want it to look less
lustrous when finished. Be very careful
with lye!

Safety first

Usually most of us are aware of the
dangers and the disastrous workings

of (concentrated) acids but we tend to
underestimate how dangerous a base
(like sodium hydroxide, caustic soda)

can be. | can assure you it is at least as
dangerous and hazardous as an acid so be
very careful using it. Never, ever touch the
crystals or the solution with bare hands. If
splashes get on your skin, rinse in plenty
of running water. Avoid at all cost getting
it in your eyes. If this should happen,
again rinse with clear water and see a
doctor immediately. If you wear contact
lenses the danger is even bigger because
the dangerous fluid gets trapped behind
the lens.

Wear safe (closed) safety glasses or even
avisor and use undamaged rubber or
vinyl gloves. The same goes for handling
acid, by the way. This said, when the
aluminium is submerged in the lye, a
violent reaction will take place, the
aluminium starts sizzling and bubbling
and material is eaten away fast so take
care not to let it remain in the solution for
too long or your beautiful piece of work
will be ruined.

Anyway, the part will be thoroughly
clean after this treatment but the shiny
surface will be affected as can be seenin
photo 5. It's up to you to decide if you can
live with that. Do not forget to rinse the

What we need for the
anodising process

@ Acontainerin an electrically
non-conductive material.

@ One or two cathodes in either
lead or aluminium.

® Wires to connect the part to the
plus pole.

@ Flexible wires to connect the

anode and the cathode to the

power supply.

Sulphuric acid in a

concentration of 15 to 20%.

A DC power supply of sufficient

capacity and voltage.

Model Engineers’ Workshop
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8. Some of the connecting wires.

9. A suggestion of how a current control
with light bulbs can be made

©

Fig. 1a

_I_

WORK

H2$O4 it Hzo

part carefully in running water once again,
to avoid lye getting into the acid bath.

Photo 6 shows the praducts involved in
the cleaning and the process itself. From
left to right, sodium bicarbonate (baking
soda), household detergent, battery acid,
de-ionised water, sodium hydroxide (drain
cleaner, caustic soda), solvent (here
acetone), dye (dissolved in water)

The container can be whatever you have
handy provided it is large enough to hold
both the cathodes and your part{s) without
any danger that the electrodes should
touch each other during the process. Itis
imperative the material is resistant to the
acid, of sufficient mechanical strength and
electrically non-conductive. It is possible
to use plastic buckets, for instance, but in
my experience they are less practical
because of their form. It's an advantage if

the container can be closed with a lid so
the acid can remain in the container with
little risk of spillage and contamination.
Nevertheless, handle a container with acid
very carefully.

The cathodes can be lead or aluminium,
photo 7. These days it seems lead is a little
harder to get hold of than it used to be. An
advantage of leaden cathodes is that they
can remain submerged in the acid forever
whereas aluminium gets dissolved slowly.
On the other hand aluminium off-cuts are
easily found (everyone has some, no
doubt) and cut to the shape and
measurements you need. As a matter of
fact, | never leave the cathodes in the acid
for a prolonged period. The cathodes
should ‘surround’ the part as good as
possible or there is a risk some areas of
the parts being anodised are in a

10. ... and that’s the way it looks like on
the inside.

“shadow"” where the anodising is not so
good.

Anyway, no material other than lead,
aluminium or titanium should come into
direct contact with the acid. Stainless steel
cannot be used here because it gets
attacked immediately and it will
contaminate the bath making both the
bath and the hardware useless.

Of course the question arises as to how
large (or small) the cathodes should be.
Sometimes a cathode to part ratio of 3to 1
is suggested. No doubt this ratio is
important for larger (industrial) set-ups,
but in my experience for small scale work
itis not at all critical. The main reason for
suggesting this ratio is in the possibility to
obtain the necessary current density at the:
applied voltage within the capacity of the
power supply. If the parts are small this is
rarely a problem, provided there is enough
scope for regulating the parameters
involved. More about that later on.

Electrical contact
Because anodising is an electro-chemical
process, the parts to anodise must make
a good, reliable and lasting electrical
contact with the plus pole of the power
supply. This is easier said than done. First
the wires used should be aluminium or
titanium. All other materials are out of the
question because they get useless in a
short time and they ruin the process.

Aluminium wire of sufficient cross
section is easy to come by but it gets
anodised as well in the process. Anodised
aluminium is electrically non-conductive
s0 you can use them only once unless you
put themn in a lye bath and let it eat away
the anodised layer.

Titanium wire is expensive and not
readily available but it can be used over
and over again. The acid does not affect

11. Setup with current control and analogue ammeter.
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and current.

12. Setup with a laboratory power supply with controlled voltage
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SULPHURIC ACID
& WATER

Fig. 1b

CATHODE

this material except it just gets
discoloured. Whatever material you use
for connecting wires, it is sometimes not

14, The difference in aspect between an
anodised and sealed part and one that's
just “bare”.
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easy to assure a reliable and lasting
contact, moreover the contact area where
the connecting wire touches the part is not
anodised, so you have to look for a spot
which will be less visible on the finished
part. If the part has a tapped hole, this
usually makes a good contact point. The
connecting wire can be forced into the
screw thread if the aluminium wire is soft
enough. The inner thread very rarely
shows on the finished part so it usually
can stay not anodised.

Sufficient cross section

In other cases some improvisation may
be necessary and the solution is entirely
dependent on the case at hand. It is
difficult to make hard suggestions. From
now on, however, the connecting wires
should manipulate the parts. The wires
connecting the anodising setup and the
power supply should be of sufficient cross
section to carry the current involved.

Their isolation should be good enough to
avoid short circuits to spare the power
supply and because sparks and the gasses
emanating from the electrodes can make a
dangerous combination, as we will see
later in more detail. In photo 8 you can see

some of the wires | used in different
anodising runs. The thick-ones are made
of titanium offcuts and purpose made for
special, small parts.

Now for the sulphuric acid, first and
foremost be very careful with this stuff!
Take the precautions seriously and don't
improvise. Sulphuric acid is readily
available in small quantities as so called
‘battery acid’. We need a concentration of
15 to 20% and off the shelf the battery acid
has a concentration of 35%. Arriving at the
correct density, however, is simple
enough, mix equal quantities of battery
acid and water and you're done! Always
add the acid to the water, see below. The
water should be distilled or de-ionised.
The resulting concentration is a little less
than 20% and so almost precisely what we
want. As a matter of fact the concentration
is not at all critical. The lower the
concentration, the slower the process
evolves and the smaller the pores in the
oxide layer will be.

Sulphuric acid is a very dangerous
substance. When handling it, cover your
work table in plastic, wear safety glasses,
preferably closed-ones (your reading
glasses will not do!) and, if possible, a
visor. Wear old clothes and undamaged
vinyl or rubber gloves. Keep a box of
baking soda at hand.

In case of spillage of the acid, throw
some baking soda on it to neutralise the
acid. When it stops sizzling, it's
neutralised. If you get acid on your skin,
use the baking soda and wash with much
water. Handling the parts by the
connecting wires prevents you have to
come in direct contact with the liquid.

The AAA rule

MNow for something very important
concerning the handling of the acid, we
have to dilute the battery acid and there

is only one way to do it safely. Obey

the AAA-rule: Always Add Acid. Never,
never the other way round. When mixing
sulphuric acid and water a tremendous
amount of heat is generated. If you should
add water to the acid, the first drops

of water entering the acid evaporate
immediately and explode throwing acid all
around! Really, this is not an exaggeration.
Slowly add the acid to the water, stirring
constantly. If you take a little care, you will
not have to do this mixing often anyway,
because the bath lasts a long time.

The power source can be anything you
have, provided it can deliver the necessary
direct current at a tension of at least 12 to
14 Volts. It should be DC so the power
source will have distinct + and — poles. Itis
unimportant if the voltage and/or the
current are stabilised or filtered
completely or not. An AC “ripple” is quite
tolerable. A simple battery charger could
be used but the “automatic” kind is of no
use here. Even a well charged car battery
of sufficient capacity is useful.

A regulated power supply
Because we must be able to control
the current density through the bath,
it is very convenient if you can use a
regulated power supply with variable
output. Once the necessary current is
calculated, the power supply can be
set so the current will always be kept
at the intended value. But even with
an unregulated supply there are guite
simple means to get at the current we

Model Engineers” Workshop
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Fig. 2a

Fig. 2b

must have. In Fig 3 a possible system to
arrive at that goal is shown. By switching
in or out some of the light bulbs, the
current through the entire circuit can be
controlled. A practical solution to have all
the elements readily at hand is shown in
photo 9.

The inside of that box can be seen in
photo 10. The enclosure unveils here its
true nature, it's a cigar box! The light
bulbs are the kind that is used for car tail
lights. They have two filaments, one for a
5-Watt light source and one for a 20-Watt.
By switching one or more lamp filaments
in or out the circuit, the current can be
controlled. Anyway, no matter what
system you use, it is quite necessary to
have a means of measuring the actual
current. Some variable power supplies
have volt and ammeters and these should
be sensitive enough to indicate the current
and voltage with some precision.

When using the systemn with the variable
resistance (the light bulbs) an external
ammeter is mandatory. | prefer to use an
analogue instrument in this case because |
managed to blow the expensive fuse in
my digital meter on a couple of occasions.
Analogue instruments are a little harder to
read but are, on the other hand, usually
more forgiving to abuse (if not too harsh)
photo 11. Of course, using a laboratory
power supply is more convenient. Voltage
and/or current can be preset to intended
values and they stay there for as long as
the process goes on, photo 12.

Current density
When you surf the Internet for information
on how high the current for anodising
should be, you are in for a jaw-dropping
experience. The currents you will find
there are so unthinkably high you should
need a power plant of your own to
anodise anything but the most modest of
parts. What almost never is mentioned is
the time during which this current should
be applied. In fact it's not so much the
current itself we are interested in as the
current density and the time it should be
used. The current density is the current
divided by the area measure hence some
amperes per square centimetre (or square
foot) over an hour's time. That taken into
account, the data you find then are far
more realistic. Nevertheless the data still
differs considerably for different sources.
Grossly put, you will find figures between
0.0085 A/em? (8.0 A/ft?) and 0.015 A/em?
(14.0 A/ft?). So let's say 0.012 Alem? (11
A/ft?) will be about right.

As an example, assume you have a part
with a total area of 50 cm?2.

October 2007
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Fig. 2¢

The necessary current to anodise the
part in 1 hour calculates then to: 50 cm? x
0.012 Afem? = 0.6 A.

Should the calculated current exceed the
capacity of your power supply, you can, to
a certain extent, make the process time
longer. You cannot stretch that infinitely
because the longer the time at a lower
current density, the finer the pores
become. In the end they may be so small
the colour particles of the dye cannot get
in there anymore! Nevertheless it usually
is better to take the time a little longer
than it is to take it too short.

You have to bear in mind that the values
mentioned are only approximate. There
are many more parameters involved. For
instance, the temperature of the bath is
usually held at 20 degrees centigrade (68
degrees Fahrenheit), and the concentration
of dissolved aluminium in the acid. It
complicates matters still more that the
electrical resistance of the anodised layer
raises as it grows, so the current will sink
(given a constant voltage). But you can
rest assured that all in all, it is not critical.
Just remember to calculate ALL of the
area of the part, including the inside of
holes, the sides of the part and so on.

When the anodising is taking place,
small gas bubbles will rise from the
cathodes and the part itself. Partly this is
oxygen and partly hydrogen, as
mentioned before. When these two gasses
react with each other a very innocent
product is generated, water though the
reaction itself is far from harmless! The
two gasses form a highly explosive
mixture and even a little spark or nearby
fire can get it started so do the anodising
in the open air or at least in a well
ventilated place and keep fire and sparks
far away from your setup! Photo 13 shows
the setup using an anode bus bar, which

makes it easy to ensure a good contact
with the wires connecting the parts.

Rinsing

When the anodising is done, the part has
to be rinsed once again in running water.
If the form of the part is complicated (with
many confined places) the sulphuric acid
should be neutralised in a mixture of
water and sodium carbonate (baking soda)
or sodium hydro carbonate (washing
soda).

Applying dye

You can either dye the anodised parts

or not. If you want to keep the natural
colour of the aluminium (well, almost)
you can now proceed to the sealing. In
photo 14, the uppermost part is anodised
and sealed. The lower part is just buffed.
As you can see, the mirror like shine is
lost in the anodising. If you want to apply
dye, you can choose from a virtually
infinite range of colours. A couple of the
references found at the end of this article
will unfold more than a rainbow for you
on their web sites.

The dye consists of special colour
pigments suspended in water. Results are
best and most consistent when a
specialised product is used though there
have been reports of the use of food dyes
and textile dyes with good results. | have
not experimented with these because the
dyes | have keep on working and working.
Apart from that for example, textile dyes
cost almost as much as the ‘real’ product,
so why bother?

The rinsed part is submerged in the
dye at a temperature of approximately
50 degrees centigrade (120 degrees
Fahrenheit) and under movement left in
the bath for a time between 2 minutes
and 20 minutes depending on the

43
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intensity of the colour you wish. It's
clear that, the longer the part stays in the
dye, the deeper the colour will be. Take
care not to let the dye bath get too hot or
the pores can get sealed and the layer
does not take dye anymore. Photo 15
shows a couple of anodised, dyed black
parts. Of course you have been wondering
what those strangely shaped things might
be. Here you can see it, the finger pieces
of a telegraphic key (a ‘paddle’)
that | make.

If something has
gone wrong in the
previous process and
the aluminium does
not take the dye
evenly, it is possible at
this stage to start all
over again with very
little hassle. So, back
to cleaning, etching
and anodising. If you
want to start over after brass paddile key.
the part has been
sealed you have to get
rid of the anadised layer first. This can be
done with mechanical means (sanding
through the glass hard layer) or chemically
by submersing the part in concentrated lye
until the layer is gone completely.

Sealing

This is absolutely necessary to obtain
the hardness of the final layer and to
assure the colour pigments are captured
within the pores and stay there. Sealing
could not be easier, just boil the parts

in water for about 60 minutes. Yes, you
read it correctly, boil it! Doing that the
pores close and the oxide reacts with
the water to form the extremely hard
layer. As an example, the substance
your part is now covered in is the same
material as the one used to make certain
grinding stones! It's best to use distilled
or de-ionised water to do the sealing.
Normal tap water contains salts and
other matter that can leave a veil on the
surface. Sometimes it is advised to use a
nickel acetate sealer, which has distinct
advantages. It prevents the dye from
“bleeding” during sealing and the sealing
temperature can be lower. In my opinion,
howewver, it is only of interest if you have
larger anodising runs.

15. Anodised and dyed
black finger pieces on a

What can be anodised?

Well, aluminium, obwiously. But there is
aluminium and aluminium. Not all what
we see as aluminium is created equal.
The material best suited for anodising is
pure aluminium. As a general rule we can
put that the purer the aluminium is, the
easier itisto

anodise. But
rarely can pure aluminium be found.

Usually it is some alloy with several
components. Cast aluminium is almost
impossible to anodise because of the
presence of too much silicon. Sometimes
copper is part of the alloy and you have to
get rid of, at least, a thin layer of that
material on the outside of the part before
anodising is possible.

Of course we often use raw material
coming from an unknown origin and you
cannot see if there is copper present in the
material or not but if the part turns black
when submersed in lye it is quite sure to
contain copper. You can etch a layer away
in specialised de-smut and de-ox solutions
but | manage using the etching fluid for
etching printed circuit boards, ferric
chloride. You know, the unsavoury looking
brown soup. Parts submerged therein for
not more than a minute or two get
covered in a layer of something. Again:
this ferric chloride is an aggressive,
dangerous substance and it stains your
clothes and your work environment
forever. Take good care of the usual safety
precautions. When the crust on the part is
brushed away and the parts cleaned in the
usual manner, anodising is possible even
if the result is not always predictable.
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Disposal of the used chemicals
Obviously you cannot simply pour the
used chemicals in the drain. Because
of their nature and their impact on the
environment this would be, at the least,
irresponsible. It is, however, possible to
neutralise them. Sulphuric acid can be
neutralised by adding prudently slaked
lime to the acid until there is no more
gas bubbling up. The result is water and
harmless gy psum.
Lye can be mixed with acetic acid until
gassing stops. Another way is to dilute
the lye heavily with water. This fluid
can then be poured in the
drain. After all, sodium
hydroxide is used as
drain cleaner or de-
stopper!

Hard versus not

so hard

When reading about
anodising, you will no
doubt, bump into the term "hard
anodising’. On several occasions, | have
mentioned the very hard layer we can
achieve with anodising. So is it possible
to get an even harder layer then? Well,
as a matter of fact, hard anodising is
used to indicate an industrial process
where the electrolyte is cooled down
even to the freezing point of water and
the current density used is very much
higher than what we use. The result is a
thicker oxide layer in so much even that
small blemishes are masked or covered.
Dying this kind of anodising is very
difficult though. Cooling the electrolyte
in our small scale setup is almost never
necessary. It becomes a problem if many
parts must be anodised at the same time
in one bath {or one very big part) due
to rising temperature generated by the
higher currents that are needed then.

m
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THE CENTENARY
MODEL ENGINEER

EXHIBITION

“A display of models offering quantity and quality of a level never seen before and unlikely to be
equalled in the future”.

1. Praise be — the lock pickers.

fter a number of successful
years at Sandown Park,
this years centenary Model
Engineer Exhibition moved to
new date and a new venue.
The pavilion at Ascot racecourse provided
a “right royal” setting offering superbly
appointed and spacious areas with a
pleasant airy ambience. This being the
centenary show, David Carpenter (editor of
Model Engineer) and Lou Rex (exhibition
organiser) had put in a great deal of effort
to ensure that this would indeed be one
to remember. The extent of their success
may be judged from the comment from
Mike Crisp (former, now retired, editor of
the same magazine) that the number and
quality of items on display far exceeded
anything seen previously, and was unlikely
to be equalled in the future. This was due
to the numerous “Collections” which had
been brought to the show in addition to
the normal competition and loan entries,
and a high level of ¢club support.

In addition to the many exhibits, for those
wishing to learn more about specific topics,
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a series of lectures had been organised
under the auspices of SMEE. Subject
matter included " Why not build an internal
combustion engine” by Malcolm Stride,
“Direct and analytical methods of setting
tool grinders” by Prof. Joerg Hugel, and

" Choosing and using CNC machines in the
home workshop” by John Stevenson.

The “Collections” covered a wide range
and included models from such revered
creators as Cherry Hill, Anthony Mount,
Arthur Bodily, Ron Jarvis, and Bill Connor,
and on the tooling side, equipment from
George H Thomas, Len Mason, Tom
Walshaw, and our own former editor,
Harold Hall. Only when you see the full
range of items produced by Harold, do
you come to appreciate just how much he
has contributed to MEW over the years. It
is hoped to present a flavour of some of
these in a future issue.

Outside the main hall, a ground level live
steam track was in operation, and periodic
demonstrations of one of his gas turbine
engines were given by James V G Hill of
the Gas Turbine Builders Association. One

interesting approach to gas turbine
construction had been followed by Mr L
MNutbrown, who has used a complete
automotive turbocharger as his basis.
(Health and safety considerations
apparently did not permit a demo of this
unit, although it had been operated at the
recent Bristol show.) Another interesting
itern featured on the GTBA stand was a
locomotive under construction, - not so
much the model as the construction
method for the bogie frames. Sheet steel
parts had been laser cut and joined rather
like the old fashioned tinplate toys by
passing tags through slots, then twisting
to lock. Hawving performed this initial
assembly work, the job was then sent for
vacuum brazing, after which the
protruding tags were ground off leaving a
superb job, which would be exorbitantly
expensive to try to cast even if technically
feasible. This technique may offer fresh
routes forward for innovative
modelmakers.

Day three offered some amusement
around the trophy cabinet. As the
appointed hour for prize giving became
imminent, it transpired that the lock had
jammed, giving rise to the scene shown in
Photo 1. Two captions sprang to mind
“"How many muddle engineers does it take
to pick a lock” and “Oh Lord please
answer my prayers for a trophy.”
Undoubtedly readers will have their own
ideas. See the end of this article for details
of a caption competition!

Competition Entries

Class A5 originally consisted of nine
entries, however one competitor was
unable to attend and therefore A5-3 and
A5-4 do not appear in the results.

A5 -1 Spherical turning tool -
A Ramsay

As can be seen from Photo 2, this was a
well finished accessory operating around
a horizontal axis. The adjusting screws
and knobs are all from brass, turned

and milled, and these with the steel ball
feature convey an element of quality. The
judges awarded a Highly Commended

A5 -2 Bench Mountable Drilling
Station - N. Farr

This machine is shown in Photo 3 and
constitutes a lightweight and fairly
sensitive drilling machine mounted

to a common base with its motor for
convenient bench location. This was one
of two entries from Mr Farr, and secured a
Commended.
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2. Spherical Turning Tool - A Ramsay.

A5 -5 Pattern for a Cast Belt
Guard - D Lampard

When we are shown wooden patterns, they
are normally painted, and sufficiently smooth
to avoid pulling away moulding sand. In this
case, the pattern itself was indeed a work of
art. In the model boat circles, | have heard it
said that if a modeller chooses to finish not
in paint (which would hide the wood) but in
vanish then the standard of workmanship
must be good. That is exactly what we have
in this instance. Photo 4 gives a flavour of
the finish, but close inspection of the fit of
the various elements was really needed to
fully appreciate the attention to detail. Mr
Lampard received a Highly Commended for
his work.

A5-6 Air Powered Draw Bar -

K Willson

It is always an inconvenience to have to
first find the spanner and then reach up

to slacken or tighten the draw baron a
vertical mill or mill/drill. It becomes even
more of an inconvenience if the machine
is large e.g. a Bridgeport, or the operator
is vertically challenged. In this case, the
entrant was not short in stature, but his
machine was a Bridgeport, and it had been
mounted on anti vibration feet, making it
just a little taller. He is also considering a
raising ring. This draw bar offered an ideal
improvement in convenience. The primary

HIACHTIYE DL ATIAGHMENT
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7. P Clark’s Sensitive Drilling Attachment.
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2. Bench Mountable Drilling Statiom -
N Farr.

components — air motor and cylinder are
commercial items, however the air control
has been divorced from the air wrench
assembly, using homemade fittings. An air
pressure of some 60 psi is sufficient and
“just a touch” is needed. Photo 5 shows
the device, and the concept could well

be used on other machines. The judges’
verdict was a Highly Commended.

A5 -7 The Fonly Watchmakers
Lathe - P Clark

If you care to survey the entries to this
class over the years, you will undoubtedly
find that Dr. Clark’s name appears
regularly and is always associated with
high quality workmanship. This year he
has moved down the size spectrum (his
previous tooling entry being associated
with a Harrison M300) and has produced
a very capable watchmaking lathe with
sensitive drilling attachment. The name
derives from “If only | had a watchmakers
lathe". Its construction employs ground
flat stock for the bed, and a spindle
running in preloaded bearings and
configured to accept 6mm Lorch collets.
As exhibited, photos 6 and 7 it was fitted
with a Jacot drum for pivot polishing,
and shown with the drilling attachment
and hand guided tool holders. The result
of the judges’ deliberations was a well
deserved bronze medal.

oooooo
¢+ DOODOE

8. Lathe Topslide with Integrated
Electronics - K Willson.

4. Pattern for a Cast Belt Guard -
D Lampard.

5. Air Powered Draw Bar - K Willson.

6. The Fonly Watchmakers Lathe = P Clark.

A5 - 8 Lathe Topslide with
Integrated Electronics - KWillson

One of the difficulties that arise when
fitting a DRO is that first the scale takes
up space and then the guard takes
even more. This device endeavours to
mitigate the effects for a topslide, by
incorporating the DRO slide within the
slide. Photo 8 illustrates the neat result
for which the judges awarded a

Highly Commended.

Caption competition

| have 2 unused copies of Model
Engineers’ Workshop for summer 1990.
This is the original no 1 issue.

To win one of these highly collectible
magazines, send a caption for the photo of
the three people trying to break into the
trophy cabinet. One copy will go to a UK
reader and the second copy will go to an
overseas reader. Closing date for UK
entries is 7th November and closing date
for overseas entries is 7th April 2008,
Please mark emails and letters ‘MEW
caption competition’.
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ER25 COLLET CHUCK
for a Camlock D1-3 Mount

Shelley Curtis improves his lathe. :
1. Facing the sides
of the 100mm
ne of the endearing features - 3 diameter billet.
of our magazine is that it -
provides a forum for the
exchange of ideasand a
platform for the launch
of a myriad of designs for workshop
tooling and “gadgetry”. This has been of
inestimable value to me. As a newcomer
to the hobby in 1990, | spent the first two
to three years making workshop items and
tooling - “learning the trade”, as it were
- before moving on to making “things
that go round”. And, of course, one never
finishes learning.

For a while, | have felt that a collet chuck
for my Harrison M250 would be a useful
adjunct but - of several choices - which
one? As | already have ER25 collets for use
in the collet chuck for the Myford, this
would be the logical route. A semi-finished
Camlock D1-3 backplate would be required
and this was purchased from Rotagrip Ltd
{usual disclaimer). An intermediate plate
would be needed on which to mount the
collet chuck. My first thought was to make ®
this with a Myford nose and use the
existing chuck. On further consideration, |
decided to use the flange mount version,

@ as this would reduce the overhang of the
completed assembly by some 30mm.
However, an intermediate plate would still
be needed, as the clearance hole in the D1-
3 backplate is 50mm diameter, likewise the
PCD of the holes in the adaptor flange.
That settled - let play commence!

N\
T
®

The intermediate plate
Prepare M8 cap screws by reducing the
head diameter to 11.00mm.

Using outside jaws, chuck a billet of BMS
100mm dia. x 17mm thick. Face off,
reverse in the chuck and face off to 15mm
thickness, photo 1. Drill, bore and ream a
¥in. diameter hole. (Or any size - but
preferably not smaller - to suit available
reamers). Place on an arbor and careful
machine the periphery until running true
photo 2. Next drill and counterbore the
three holes on a PCD of 84mm using a

NTERMEDIATE PLATE

2. Truing the
periphery of the
intermediate plate.
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4. Tapping the 8mm holas in the Camlock backplate.

8.7mm drill and a %4in. slot drill. Use a
rotary table or drill them by coordinates
on the milling machine.

Camlock Buck?!ute -
Czech made - TOS

What bliss - something not from the Far
East! As a 2mm deep register is required
for the intermediate plate it is necessary to
reduce the threaded length of the Camlock
studs by 2mm. They are not hardened and
can be faced off on the lathe. Fit the studs
to the backplate and mount on the lathe
spindle. Adjust the studs as necessary to
ensure that when each cam is tightened,
its index line lies between the two vee
marks on the spindle nose. Scribe a

line on the periphery of the backplate to
coincide with the reference line on the

SleL

spindle nose as an aid to subsequent re-
® mounting.

Using the finished Intermediate plate as
a gauge, bore out the register 2mm deep,
photo 3. Take a final cleaning cut across to
ensure flatness. Remove the studs and
clamp to the milling table. Place the
Intermediate plate in the register and
position it so that the three holes lie
midway between the stud holes. Using a

21

125D1A~_

100DIA-L\

/
-

_, |
3 HOLES M8, SPOT THRQ' _|
FROM INTERMEDIATE PLATE T
D1-3 BACKPLATE (CAMLOCK STUDS OMITTED FROM DRAWING)

68DIA.

COLLET
-1 CHUCK

HOLES M8 x 13 DP
SPOT THRO' FROM COLLET CHUCK

SHOLES 8.7 DIA. ON 84 PCDr
C/BORE 12°DIA. x8DP

INTERMEDIATE PLATE
MAT'L MILD STEEL

D1-3 Adaptor plate for collet chuck
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6. The assembled unit.

8.7mm diameter probe centre the spindle
over one of the holes and lock the table
and cross slide. Drill and tap M8, photo 4.

Replace the Intermediate plate and insert a

8mm cap screw visually checking that is
concentric with the hole in the plate.
Tighten it, re-position the spindle and drill
and tap the next hole. Repeat the
procedure for the final hole. Disassemble

and thoroughly clean the components. Re-

fit the Camlock studs, fit the intermediate
plate and tighten the cap screws. Mount
the assembly on the spindle and apply
final torque to the cap screws.

Bore out the centre hole to 35.00mm
diameter and bore the register for the
collet chuck flange - 68.00mm x 2.50mm

7. Checking for TIR.

deep - using it for the final sizing, photo 5.
Take a cleaning cut across the register to
ensure flatness. Again de-mount, remove
the Camlock studs and clamp the
assembly to the mill table. Adopting the

same procedure as before, drill and tap 3 x

M8 holes in the intermediate plate. Fit the
collet chuck, after ensuring that it and the
register are absolutely clean. Re-assemble
the Camlock studs and re-mount the
whole assembly, photo 6.

And now folks - the moment of truth!
Check for concentricity with a DTI probe
on the chuck’s internal taper, photo 7. If
the TIR is less than 0.0004in. (Rotagrip's
figure) you're on a winner!

The Camlock backplate is
available from

Rotagrip

16-20 Lodge Road
Hockley

Birmingham

B18 5PN

The collet adaptor plate is available
from several suppliers.

Arrand engineering, Chronos and
J&L Industrial all sell them.

Coming up in Issue 131 will be

Making an awkward
shaped component
How to machine a difficult item

A big collet attachment
A useless gift put to use

LT T

. 9
Qb & G

ISSUE ON SALE 26 OCTOBER 2007
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Fitting digital readouts to a Tom Senior Mill
Improve your accuracy
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TRADE COUNTER

Please note that, unless otherwise stated, Trade Counter items have not necessarily been
tested. We give news of products and services which have been brought to our attention
and we we consider may be of interest to our readers.

ALLENDALE ELECTRONICS

Allendale Electronics

Their three ranges of glass linear scales give Allendale the

T is pleased to flexibility to offer full glass scale systems to the more compact
- announce the addition machine, by using the GS500 slim series. The slim design and
Sl of three new display reading lengths from 70mm up to 570mm make the GS500

consoles to our
range of Glass Scale
DRO systems. The
new AE-10 Series
consoles have been
launched to form a
new budget range,
aimed as a cost-
effective entry-level console for
the home workshop user. The new systems are compatible
with our existing three ranges of SINO glass scales, the GS300
] . (Standard

engineer with
the reliability
and precision
that SINO has
earned over
the last 3 years
at Allendale.

ideal for limited or confined mounting areas. Next in the glass
scale range is the GS300 standard series of scales that are
available from 170mm up to 970mm in travel. These are made
from larger aluminium housings ta give the required rigidity for
up to one metre reading length. The GS600 scales complete the
scale range with reading lengths from 1 metre to 3 metres. We
stock different types of Protective covers made from aluminium
extrusion, which provides an extra level of protection against
knocks, coolant and swarf.

The new AE-10 Consoles are available in a 2 or 3 Axis system
for Mill’s and a 2 Axis Lathe Version. Both are supplied with
mounting arms, plastic protective cover, Mains Lead and

series), GS500 English user manual. The units offer more than just a

(Slim Line positioning readout as they also have functions such as Metric/
Series) and Imperial, PCD, line of holes and arc contouring, 99 Zero

G3600 (Long Memory position, and the Lathe version provides radius or
Series). Our diameter display and centre find functions. The new additions
GS Series to Allendale reduce the cost of a glass scale DRO system, whilst
scales provide giving the accuracy and reliability where it counts with the

the model SINO glass linear scales.

For more information please contact us or visit our website.
Allendale Electronics Ltd, 43 Hoddesdon Industrial Centre,
Pindar Road, Hoddesdon, Hertfordshire, EN11 OFF
T: 01992 450780 F: 01992 450781
www.machine-dro.co.uk
E: Sales@machine-dro.co.uk

MYFORD LTD

Myford Ltd are having an open house on

Thursday 25th October 2007 9am - 5pm
Friday 26th October 2007 9am - 5pm
Saturday 27th October 2007 9am - 4pm

Come and meet:
Ivan Law - With an industrial background working for Rolls
Royce on design and the experience of running the partnership
‘Model Engineering Services’ for a good number of years, it
is not surprising that Ivan represents the Society of Model
and Experimental Engineers as Head Judge at The Model
Engineer Exhibition, and brings to our Open House a wealth
of knowledge accumulated over 70 years while enjoying his
hobby.
Harry Paviour - Like so many Model Engineers, Harry started
his Model Engineering in a small way. As he progressed
into the hobby he purchased an ML10 lathe, which was
subsequently replaced by an ML7, and more recently the new
Myford Super 7B Connoisseur lathe, which is complemented
by a VM-B Mill. Qver the years, Harry has built a number of
award winning models and is the Chief Judge at The National
Model Engineering and Modelling Exhibition held at Harrogate.
Demonstrations - Meet Terry, Darren and Brian in our Fitting
Area. Terry and Darren will have a number of Series 7 Lathes in
various stages of being rebuilt. Brian will be demonstrating the
much-feared task of changing the headstock belt on the Super
7 Lathes, and the all-im portant adjustment of the headstock
spindle bearings.

Gary and Dill will be running Milling and Turning
demonstrations throughout the day, and will be pleased to

discuss your machining problems and projects.

Part Exchange - Myford are always willing to consider

and quote against taking your existing Myford Lathe in

part exchange against a New Model. Why not bring along
photographs of your existing machine, and talk to Malcolm or
Chris about a part exchange.

Buying New - Talk to Malcolm and Chris during the Open
House. As per usual, there will be some excellent offers on new
lathes, which will include some high value accessories.

Used Lathes and Milling Machines - A large selection of
reconditioned machines all rebuilt to a very high specification,
covered by one year's warranty, will be on display.

Pre Owned Equipment - 24 x 6ft tables full of used equipment
from taps, dies, milling cutters to gearboxes, swivelling slides,
dividing attachments and much more (too much to list!).

No VAT to pay -A full range of new spares and accessories to
complement your Myford Equipment will also be available at
reduced prices to save you the VAT,

FREE PARKING, FREE TEA, COFFEE AND BISCUITS

FREE ENTRY INTO A £500 PRIZE DRAW FOR ALL ATTENDING.
Come and have a great day out and meet the Myford team.

Have a good chat, treat yourself to an accessory, buy yourself

that long awaited lathe, or simply come along and enjoy

yourself.

Myford Ltd. Wilmot Lane, Chilwell Road, Beeston, Nottingham,
NG9 1ER. Tel: 0115 9254222 email: sales@myford.com
www.myford.com
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Fireside Reading

Gears And Gear Cutting
by Ivan Law

ne of the books which never came

my way to review during my time

as editor, is Number 17 in the

Workshop Practice Series, namely

Gears and Gear Cutting by Ivan Law.
Nowadays lvan is probably best known as the
chief judge at the Model Engineer Exhibition.
When one thinks about it, the reason it never
came in for review was that the general theory
and practice of gear eutting has not changed
over the years, and lvan got it right first time so
there has never been a need for a revised edition.
The popularity, however may be judged by the
frequency of reprints- 1990, 93, 95, 97, 99, 2002,
03, 05, and 06. As | have been playing with one
or two projects involving gears and in particular
bevel gears, | decided to buy the one remaining
copy on the Magicalia stand at MEX, really to confirm that | fully understand the
description given in Machinery's Handbook and elsewhere.

What a pleasant surprise. This little book presents more information, more concisely
and more understandably than many others with many more pages and far higher
price tags. For the benefit of those who may not have looked at the book, the twelve
chapters are entitled: Basics; Tooth form; Gear tooth sizes; Rack and pinion gears;
Bevel wheels; Worm gears; Definitions and formulae; Dividing heads; Cutting spur
gears; Cutting worms and wormwheels; Cutting bevel gears; Making gear cutters.

The first two chapters guide the reader through the concept of ratio and then the
manner by which the cycloidal and involute forms are derived, then progressing to
chapter three which covers gear tooth sizes, (definitions and formulae are covered in
detail in chapter seven) while the special cases of rack & pinion, bevels and worms are
discussed in chapters four, five and six. Having explained the theory, chapters eight
onwards deal in detail with the nitty gritty of actually cutting gears on typical home
workshop equipment, with clear instruction on the use of such items as dividing
heads, and on what | was after on bevels. The book concludes with a chapter on
making gear cutters. In addition to useful detail on cutter shape, drawings are given
for the Eureka relieving accessory.

Allin all, a book to be recommended - published by Special Interest Model Books
(ISBN 0-85242-911-8) and available from Magicalia Publishing and www.
myhobbystore.com at £6-5 + postage.

Reviewed by Dave Fenner

The Amateur’s Workshop

beginner but still lacking in confidence.
by lan Bradley

This will be addressed in future issues

but in the meantime, | can recommend
the book ‘The Amateur's Workshop by lan
Bradley. This book takes you right through
from the basics of setting up a workshop,
then shows how to select machine tools
and then how to use them. It covers lathes,
mills and drilling machines and there

is a very useful section on the shaping
machine. Tool sharpening is covered in
detail as are basic turning operations
including taper turning and boring.
Dividing is covered in detail and there

are drawings for a headstock mounted
dividing attachment.

Cutting threads is covered in detail and
marking out and measuring equipment
coverage is also very comprehensive.
There is also a lot of information on special
purpose tools as well. This is a very good
book for the beginner ta intermediate
model engineer and is thoroughly
recommended.

Again published by Special Interest
Model Books (ISBN 1-85486-130-1) and
available from Magicalia Publishing and
www.myhobbystore.com at £8.95 +
postage.

everal times at the Model
Engineer Exhibition, | was
asked for articles aimed at the
orkshop enthusiast who had
limited knowledge, not quite a
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Model Engineers
Workshop Projects
by Harold Hall

arold's books sold very

well at the Model Engineer
Exhibition. Workshop
Projects and Tool And Cutter
Grinding both sold about 12
copies in the first day and a half before
they sold out. | could have sold a lot
more.

Model Engineers’ Workshop Projects
contains many useful tips as well as
drawings and photographs of many
useful workshop accessories. Chapter 1
covers a simple auxiliary workbench
which doubles as a drawing board, a
method of supporting files inside a
cupboard door and chuck boards to
make carrying and fitting lathe chucks
easier. Chapter 2 covers simple tapping
guides, chapter 3 describes a guided die
holder and chapter 4 shows a large tap
wrench.

Chapter 5 describes a set of simple
distance gauges for length
measurement and setting machine
stops. Next is a lathe tool setting height
gauge followed by a useful lathe
backstop. A useful set of tailstock die
holders are described together with
photographs of the simple machining
operations to make them.

Clamps suitable for angle plates and
lathe faceplates are followed by a collet
holder and a set of collets. Stepped
collets are next. These are suitable for
holding thin workpiece's, which can be
difficult to hold using other methods.
There is a comprehensive section on
dial indicator mounts and a very useful
faceplate balancing fixture.

Low profile machine clamps are
described in detail with many drawings
and instructions are given for making a
useful pair of sash cramps. The book
concludes with a very useful tapping
stand to ensure the tap is at right angles
to the work. This is an excellent little
book and should be on every Model
Engineers bookshelf. It is published by
Special Interest Model Books (ISBN 978
185486 248 8) and is available from
Magicalia Publishing and www.
myhobbystore.com at £6.95 + postage.
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How (not) to paint a locomotive

aid bailld & spray booth
and apply transfers
and MOrt..s:
Christopher Vine

How (not) to paint
a locomotive

hristopher Vine's LNER

Locomotive ‘Bongo’ is an

absolute delight to look at.

It has an absolutely superb

paint job and is finished to the
highest standards. It certainly deserves the
Gold Medal it received at the 2004 Model
Engineer Exhibition and it also won the
Charles Kennion Memorial Trophy for the
best finished model in the show.

The book has 168 pages, 130 colour
photographs and 30 diagrams. It takes the
reader through all the stages and
processes in painting a model engineering
subject. It is not just about painting a loco,
it is relevant to almost any model that
needs painting ta an exhibition standard,
indeed if you are intending to exhibit any
model in an exhibition | would suggest
you read this book first.

Chapter 1, the introduction covers the
reasons for writing the book, a few notes
on health and safety, general ideas,
preparation, practice, test pieces and
record keeping. Chris suggests you keep a
record of every thing you do. Paint
requirements are touched on and there is
a chart of
characteristics
required from the
paint and a section on
gloss versus dull.

Making for ease of
painting is discussed
as is colour scheme,
number of coats and
thickness of paint,
multiple layers of
different paints and
whether to use
brush, spray can or
spray gun.

Chapter 2 discusses
the equipment
needed. Spray guns
are dealt with in great
detail, as are pressure
regulators,
compressors, a
simple homemade
spray booth, (a cheap
plastic greenhouse},
respirators and
abrasive blasting.

Chapter 3 covers
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paint. Types of paint, one pack and two
pack, primer and etch primer, spray filler
primer, synthetic coach enamel, car paints
and acrylic paints are all covered as are
many more types of paint. This chapter
also covers metal blacking and all the
miscellaneous materials required such as
thinners, paint stripper, cleaners, tack rags
and cotton buds.

Chapter 4 is all about preparation. In
fact, it starts with planning the painting
sequence. Next comes work holding, a
turnover stand and a bit about jigs
and fixtures.

Surface preparation is next together with
rubbing down for the next coat, masking
and a few warnings about what to avoid.

Chapter 5 is all about spray painting. It is
very comprehensive and covers 37 pages.
Subjects covered are temperature, paint
viscosity and thinning, paint application,
multiple coats of paint, test pieces,
records, mixing paint, measuring, mixing
and filtering, cleaning up yourself, the
work, the spray booth and dust, painting
movements, using spray cans, using a
spray gun, building up the coat of paint,
drying/curing, washing up, other methods
and tips and problems, recognizing what
went wrong and how to fix it.

Chapter 6 deals with hand painting.
Brush sizes are discussed, the paint and
thinning, then technique, charging the
brush, keeping a ‘wet’ edge and cleaning
and storing the brushes are all covered.

Chapter 7 covers fixing blemishes. This
chapter covers fixing minor blemishes
without stripping the whole surface and
starting again.

Chapter 8 covers possibly the most
difficult part of finishing a locomotive, the
lining. The correct sequence of lining is
covered to eliminate problem corners
and joins. Use of a lining pen is shown
and several useful ideas are given to
enable you to line out various different
shapes. A lining wheel tool is shown
in use and it appears to complement
the lining out pen. Lining of the
wheels is covered in detail with
suggested simple fixtures shown as
photos. Finally, removing errors is
covered. This gives you the
reassuring feeling that if

something does go wrong, it can
be corrected.

Chapter 9, transfers. Setting out
guidelines with masking tape is essential
to the accurate location of transfers.
Waterslide transfers are covered together
with varnishing the finished transfers.
Dry transfers and Letraset are mentioned
as is making your own transfers using
various methods.

Finally, chapter 10 covers looking after
the finished paintwork, transporting
the finished locomotive and cleaning
and polishing.

All in all this is an excellent book. As
someone said to me at the Model
Engineer Exhibition, “| am a professional
model maker and this is the best book |
have ever read on modelling”. | agree it is,
s0 no matter what sort of model you are
painting if you have not got a copy of this
excellent book, place your order today.
You will not regret it.

How (mot) to paint a locomotive
ISBN: 978-0-9553359-0-7

By Christopher Vine

Published by Christopher Vine
Dept. MEW

PO Box 9246

Bridge Of Weir

PA113WD

®
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Please send your letters to Scribe A Line (or Readers’ Tips), The Editor Model Engineers’ Workshop, Magicalia Publishing
Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 OEL or e-mail fo david.clark @ magicalia.com and you will
have the chance to win a book. Please remember to include your name and address with the letter and also in the
email. | normally answer letters where necessary but a lot just get put in a letter ray (after reading them) ready to
insert in Scribe A Line so please be patient. Emails are normally answered very quickly although please allow at least
12 hours for reply. | have a copy of a book from the Workshop Practice range to give to the writer of the best letter

(the editors decision is final) and also another book for the best readers’ tip in each issue. If you would like to purchase
a copy of any book in the Workshop Practice series, please e-mail customer.services@magicalia.com for prices. GK
Bartlett receives a Workshop Practise book for his ‘Silly mistakes’ and Dave Robinson receives one for his excellent fip

on soluble oil.

A lot of opinions have been expressed
recently about safety and HSE issues. We all
have opinions on this and personally | feel in

favour of those who think it has been overdone
to the detriment of commonsense. | know |
would never criticise anyone on the basis of posed
pictures, as we don’t know the circumstances under
which the pictures were taken.

We all do silly things from time to time, some (few | hope)
are Safety orientated, others may just cause a waste of
precious time. The two most stupid things | have done recently
may cause some amusement to readers. The first taught me a
safety lesson.

When using aerosol paint cans we have to shake our guts
out to mix the paint properly, particularly if it is the second tin
of the same colour to avoid shading. The idea of mechanising
this process is very attractive and | have used a method several
times over the years with no problem. This has been always
with the thought that one day it will go badly wrong.

The can is gripped very lightly in the three jaw Lathe chuck
by the rolled over section at the valve end and with left hand on
the clutch lever and low speed, tools wound to the tailstock end
and a finger in the concave end of the can for support it can be
spun for a few seconds. Well, the last ever time it did get out of
control as anyone would guess.

The can shot along the axis of the lathe until it hit the point of
a tool, which went straight through and in a split second | had
a hell of a mess and a sheet of flame. Fortunately by the time
| got the pin out of the fire extinguisher the fire was out apart
from a small smoky flame from the hole.

When | recovered, | had many hours of work to clean up
myself, the lathe, the workshop, a small mill some feet away
and the sky light over the top.

| had to strip the Lathe completely to clean up the bed ways
etc and this is where | found that Meths would remove acrylic
paint before it has completely hardened without affecting the

‘/ Silly mistakes
of

-

original paintwork. | had to use this on the
machines, the skylight and other fittings
ete. The wall behind had to be repainted
although no fire damage was done
fortunately.

Of course, if | had taken the trouble to
make a wooden plug with a centre in it for
the outer end of the can it probably would
not hawve happened but this is definitely not
a tip it just isn‘t worth it.

The second stupidity was that | went to
a trader a year or so ago with a very good friend who shall be
nameless but very well known and we purchased a job lot of
large Phosphor Bronze bushes. We both said they could be
useful for Stirling engine cylinders or liners. Also we knew
perfectly well that they were sintered and what that meant but
the Grey cells failed to connect. Later | used one of these in an
experimental engine, which was built originally as a test rig to
try a couple of other ideas.

At first test the engine had good compression and ran really
well but on later tests it would run for a time and then slow
down and stop with little compression left. The multitude of
oily bubbles below the piston told the story. Although the
bush was only used as a liner the minute passages go in all
directions.

Once the bush was replaced with a steel liner all was well
and the experiments could continue. It must be a first though,
| mean, what kind of idiot makes an engine of any sort with
a perforated cylinder. As per the other ideas if anyone is
interested one had some merit the other not.

One possibility did come out of all this though is that maybe
the sintered bushes if thinned down and thoroughly cleaned
could be used as regenerators however, | personally believe
regenerators as a separate component in hot air engines of less
than about 60 cc displacement are a waste of space. More is
lost in dead space than is gained in the Thermodynamics.

GK Bartlett, Birmingham, by email

WONRSKSNOP FRACTICE SERIS. 'I.?
e o _aa

Foot switch safety 1

| am writing in response to David Atkins
letter regarding foot switch safety in MEW
issue 129.

Although he is correct in that it would
be dangerous if a circular saw could be
started by stepping on he footswitch, most
{if not all) modern circular saws come
equipped with a No Volt Release (NVR)
switch. Perhaps someone can confirm if
this now a legal requirement?

Using a footswitch with such a saw
means that it could only be started by
stepping on the switch AND pressing the
start button. Releasing the footswitch
would turn it off, and thus cause the NVR
to drop out. Stepping on the footswitch
again would have no affect, as you would
need to press the start button again.
Under these circumstances, a footswitch
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would probably enhance safety rather
than reduce it.
Kerin O'Brien, by email

Foot switch safety 2
Diamond lopping and Len Mason’s baby lathe
For people that would like a foot operated
‘panic button’, and wish to use it with a
machine that has a no-volt switch they
could use a footswitch using a pair of
press-to-break contacts (instead of the
press to make as in Ted's) and install it in
the live lead of the supply to the machine.

Should things start to get a bit hairy, all
you need do is give the switch a quick dab
with the foot and the interrupted supply
will cause the no-volt to disconnect.
Further presses will have no effect until
the machine is manually restarted.

The item on the diamond lapping

of engine components reminded me

of something | read in Model Engine
Constructor. The chap involved, warned
against using diamond lapping paste
because, as he put it, ‘a diamond is
forever’, L.E., fail to remove every grain
and the engine will very quickly wear out,
something that lappers may like to think
about.

By the way, do you know of anyone that
has built and is operating Len Mason’s
Baby Lathe? | keep doing a bit on the one
| am making and one day, even hope to
finish it.

David V Atkins, by email
The editor replies
I don’t know of anyone who is making

Len’s baby lathe although I saw the
original on display at the Model Engineer
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Exhibition. Are any other readers making
this lathe?

Removm roken tu s and
steel bol s from non- errous
metals

There is a useful, and little mentioned,

method to remove broken taps

and bolts, particularly small ones,

from dissimilar material. | understand

that it is an electrolytic method. This isto

soak the hole with the broken piece at the
bottom in an Alum solution. | did it several

years ago when | broke a Ysin. tapin a

piece of brass. | seem to remember that it

took several days to remove.

The method came up again by a
machinist friend of mine when he had a
similar problem. He solved it mechanically
by drilling out the hole, making an insert
and retapping. He was not prepared to let
the Alum process the work because of the
time (reported) that it took.

Can one of our erudite chemical readers
help by putting some practical facts and
limitations to this process? What little
| know of it is shown by the following
questions.

A. What is the recommended optimum
solution strength?

B. Obviously this method won't work
when the steel tap or bolt is broken in
a steel piece as they are not dissimilar
materials and there would be no
electrolytic action. But between which
materials will it work?

C. Willit work on stainless steel bolts?
What about a brass screw in a steel
piece?

D. Ifthe bolt/tap size is increased to say
Yith or Yinch does the time become
impossibly long or is the process
independent of size (within reason)?

E. Any other useful facts not covered by
these uninformed questions.

Ted Wale, by email

Model Engineer Exhibition

First off, congratulations on your
appointment to the editorship of MEW,
and good luck in your efforts to satisfy the
unruly readership!

After visiting the show at Ascot and
noting the average age of the attendees,
| would surmise that most readers will
have got to the age where they have learnt
from long experience how to survive
what would not be considered to be ‘safe’
working practices. As a consequence they
do not take kindly to being told what they
have done for years is wrong.

On the other hand, as someone who
had dealings with the liability insurance
world, | do realise what a difficult job you
will have to ensure that what appears
in the magazine is not going to cause
problems now or in the future.

| would suggest that you don't take to
heart the comments on some of the web
sites, as they are more akin to ‘saloon bar’
ravings rather than considered arguments.

Regarding the show at Ascot,
congratulations on a wonderful display
of madels and the tooling, which was of
most interest to me. The venue worked
quite well and was an interesting building
to look at but | de think a larger exhibition
hall type of venue would be better. |
was slightly disappointed in the number
of trade stands, but if the magazine
circulation and show attendance grows, |
would expect the trade to return.
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As to the content of the magazine, it
should be as varied as possible, much in
the vein that David Fenner and you have
been producing. Although | am sure there
are many model makers as readers there
are also many readers who are what |
would term as ‘rough’ engineers who
restore cars and motorbikes, repair all
sorts of mechanical objects for friends
and family and generally enjoy things
‘mechanical’.

On that note, one thing | would like
to see is a ‘what’s on’ column with
dates for events such as open days at
industrial museums and exhibitions with a
mechanical theme. This would not anly be
of interest to the readers but it would halp
the trusts and charities that need people
to come on open days to keep alive our
industrial heritage.

John Harris, Maidenhead, by email

Editor’s reply

The Exhibition appeared to be a great
success, with many people commenting
how much they enjoyed it. If readers want
a diary type page of interesting events,
they only have to let me know what is
going on at least 4 months in advance and
a diary page can be done. What would you
like to see included?

Electrolytic derushn?
That was a fascinating article in MEW
about electrolytic derusting. | did a bit of
homework and came to the conclusion
that it works by the red rust {tri-ferric
tetroxide) being reduced to black rust
(ferrous oxide) by electrolytic hydrogen.

As the ferrous molecules are much
smaller than the ferric molecules, most of
them just fall away from the work piece.
| can’t see why this should be better than
ordinary phasphoric-acid based rust
removers, though in recent years these
seem to have been weakened to the point
of near uselessness,

| would like to offer a warning, however,
concerning the de-rusting of cutting
tools. Rust pits may be small but deep
dislocations, which penetrate into the
metal and weaken it, often accompany
them. Also the rusting and the derusting
are liable to introduce hydrogen into the
metal, which makes it brittle. | would
suggest that a derusted cutting tool cannot
be considered ‘safe’ and should only be
used for the lightest duties.

Walter Gray, by email

Darex Drill Doctor, still
stumped

| was pleased to see in the |atest issue of
MEW the letter from Mr Vanherle about
the Darex drill sharpener, with the good
news that he had solved the problem of
unsatisfactory performance.

| proceed to my workshop to try his
method only to find that the drill bit (3%")
| tried to touch up finished far worse than
when | started! It will take a lot of grinding
- by hand or other means - to get it looking
more or less normal! | am quite mystified
that after following the instructions, and
the modification Mr V recommends, maost
carefully | am no nearer success.

Do | have to put the device away again
on a high shelf to gather dust, or wait
patiently ‘il | solve the problem myself or
some kind individual points out the error
of my ways? If you can find space in the
next or future issue to print this note it

might have an interesting result.
Anthony Keogh, by email

Anodising in the

home workshop

In “Scribe a Line" of issue 127 of Model
Engineers’ Workshop, in an answer to
what Dr. John Ponsonby wrote, you pose
the question what may be the difference
between “hard” and “regular” anodising.
Basically the process in both cases is the
same. Essentially, anodising involves
immersing aluminium in a bath of diluted
sulphuric acid called the electrolyte, and
running a low-voltage DC current through
the acid solution. The result of normal
anodising is a thin coating of aluminium
oxide on the surface of the original
aluminium. If the acid solution is cooled to
the freezing point of water and the amount
of electric current increased substantially,
the process is called hard anodising.

Hard anodising is more commonly
found in industrial or commercial
applications than in consumer products.

It produces a much thicker coating of
aluminium oxide that penetrates holes and
fissures in the surface to create a more
uniform appearance than regular anodiged
aluminium. Aluminium processed by hard
anodising may have a grey surface, but
other colours can be created.

Regular anodising is simpler to do
and the anodised objects can quite
easily be dyed in virtually all colours
of the rainbow. Because of its thinner
layers of oxide, all imperfections found
on the surface of the aluminium object
(i.e. scratches) are not covered and they
seem to show much clearer than on the
untreated object. But because of the
more modest requirements of the set-up,
regular anodising can quite easily be
done at home. The materials involved
are cheap and usually readily available.
Anodising in the home workshop in a
very simple, small-scale set-up is easy.
Even though the process is simple,
the results are very good and cannot
be distinguished from what industry
produces. Everyone can do it.

Michel Christiaens, by email

Editor’s comment
Flease see Michel's article about anodising
elsewhere in this issue.

Baird Mechanical Television
| am looking for contacts who have builta
simple Baird Mechanical Television. There is
much info on the Internet (perhaps too much!),
but to hear from people who have actually built
such devices would be of great help.

Michel Jacot, by email

The use of CNC in the

home workshop

Qver the last few years there have been
many articles regarding equipping

the workshop with CNC machine
tools, either purchased fitted, or as

a conversion, but little about using

the system. There must be far more
beginners when it comes to using CNC
systems than those just using basic
machines so should there not be some
articles giving guidance on its use.

A simple project based article, or two,
would certainly make its use a lot clearer
to the majority of the magazines readers.
What about it CNC owners?

Harold Hall, by email

Model Engineers’ Workshop

18/9/07 16:21:07 ‘ |



Soluble oil problems
From time to time suds or coolant becomes a subject of discussion
mainly because the best coolants are soluble oils, which, when
unused for a period of time ‘go off’ and become smelly and acid. In
another life | had some autos and other machines using suds. | found
that the worst culprits were the machines with enclosed tanks, which
were always the most difficult to clean out. The best machine in this
respect was a Ward plug board auto that kept the majority of its coolant
in the wide tray with only a small sump.

However, this is only true when in constant use. When not used all the time, tramp
oil forms on top of the coolant sealing it to the air. The reason is well known of course,
it is that anaerobic bacteria cause the trouble. In my present life (retired), as a hobby
engineer this is a problem because we generally use machines intermittently with
often long standing periods. One has morments of annoyance but then go on to do
something more important. About 18 months ago | thought about it again resulting
in a visit to the local aquarium suppliers and bought a tank aerator. | rigged this up,
putting it on a bracket and connected it to a 5/16in. dia. piece of tube with half a dozen
holes drilled in it with one end sealed and the other to the aerator tube and switched
on. This has been on now for about eighteen months and the coolant seems to keep
quite sweet. The aeration breaks through the usual 'seal’ of tramp oil. | don't think the
electricity expenditure is noticeable and the little bubbling sound doesn't bother me. If

you have this suds trouble you may find this solution works for you too.

Dave Robinson, by email

Useful vice modification
| often need to cut down small screws
or saw and file small pieces of metal or
plastic. | use a simple cheap clamp-
on vice and before it was modified
the workpiece could move because
the jaws would not close parallel due
to the tolerances on the guides. So
I milled a flat in the end of the front
jaw, drilled and tapped it to take a
grub screw to act as a jack. All it takes
now is to load the workpiece, take up
the slack on the grub screw, adjust as
necessary and the workpiece stays
put. This particular vice did not have
a vee groove so one was added at the
same time as the grub screw feature
was incorporated.

Ralph Sparrow, by Email

Cross Drilling

| was taught this method of cross
drilling round bar stock by a retired
toolmaker that described it to be as
accurate as most jobs require. | have
found it to be as accurate as | need.
The great advantage is the speed of
setting up.

It is easiest to use this method if you
have a vertical milling machine or a
cross vice for a drilling machine.

The bar stock is held in a vice which
is clamped to the bed of the machine
with the position for the cross drilling
more or less centred under the chuck.
A centre drill is held in the chuck. A
steel rule is held at right angles across
the bar stock and the chuck is wound
down until the centre drill just nips the
rule against the bar stock. It is instantly
apparent if the drill is not centred on
the bar, as the rule will be sloping in
one direction.

Cutting Oil Dispenser

There are
probably many
owners of small
machines who,
like myself apply
the cutting oil
from a small
container to the
tool area, using

a small brush.

If the brush is
normally returned
to and left in the
container, it tends
to be overcharged
with oil, especially
when the
container is full,
which then leads
to waste of oil and
unnecessary mess. A dispenser similar
to that shown in the photograph will
keep the oil at a constant level and so
prevent some of the excess oil going
to waste.

No dimensions are shown, as these
will depend on the size of the items
used, the main two being, a small
plastic bottle for a reservoir and a dish
from whatever source is available.
That shown is a measure, which
was supplied with a bottle of garden
insecticide, but a larger plastic bottle or
one that has contained a well-known
petroleum jelly may also be suitable.
Two small screws are used to hold, the
clip for the neck of the bottle (made
from a strip of metal or tubing) and
then the dish to the backplate.

A hole in the bottle cap is required
to let the oil out and the clip is set at
a height required for whatever level
of oil is to be allowed into the dish.
Some form of fixing to wherever the
dispenser is to be placed is needed to
complete the project.

Maurice Rhodes, by email

To centre the drill over the bar,
slowly move the table/vice towards the
low end of the rule. When the rule is
parallel with the top of the vice the drill
is centred. Using a white background
behind the vice makes it easier to check
that the rule is parallel. Checking by
eye will usually be as accurate as you
need. Once set up, drill carefully with
the centre drill. | normally use a small
sharp centre drill to start the cross
drilling. If the bar is of a very small
diameter | use a small milling cutter
to produce a flat for the centre drill to
start from.

John Harris, Maidenhead, by email

Two Morse taper collets

In David Haythornthwaite's article on MT2
collets, MEW issue 128 p39), he mentions
using a dial gauge set EXACTLY on centre
height, against a MT2 centre to obtain the
correct taper angle.

To have a bit of latitude of about %in.
either side of centre, swap the ball probe,
(left) on the end of the gauge plunger with
an ‘Elephant’s Foot’, {right) made from
%ein. dia silver steel, polished to a good
finish, hardened and polished again.

Jim Whetren,Glastonbury, by email

October 2007
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® The perfect gift at a perfect price
@ Choose from 12 fantastic magazines
® Save up to 28% on the full rate

® FREE greeting card to announce your gift
® FREE Virgin Wine Voucher worth £20 with every order
® Subscribe online and get an extra 10% off

Christmas Gift Details

We send YOU the greeting card when you take out a gift
subscription. To guarantee delivery of your gift card in
time for Christmas all gift orders must be received by 7th
December 2007, and will start with the 1st issue published

in January 2008.
FREE VirginWines.com Voucher

Your FREE voucher entitles you to £20 off a 12 bottle case
of wine, you can select your own choice to complete your
unique case, or select one of Virgin Wines mixed cases.
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AsKdorournew 40 page fullicolourbrochure
o ViISIt ourwWebsite WWW:Warco:co uk
roralliyour modellengineening requirements

' MiNI MiLL |

* Digital depth gauge
to spindle

* Digital rev. counter

" lorge 600W 4

to locate
in verfical posifion

VOLTAGE
LUIGHTING

-
. .

* LONGER, WIDER TABLE 3/4he motor s TELESCOPIC

* INCREASED LONGITUDINAL AND CROSS FEED & |uerlock chuck guard LEAD SCREW

* MORE POWERFUL MOTOR * Self ejecting drawbar COVERS

* METAL HANDWHEELS * Infinilely variable speeds & * MICRO ADJUSTABLE BED STOP

* Table: 460 x 112mm * Back gear for maximum torque * Tilting head ~ * OVER-LOAD CLUTCH TO SADDLE FEED SHAFT

* Longitudinal iravel: 300mm Specificati i hanged:
* Cross travel: 130mm * Motor: 550w £996.00 .P;: c::rr: rl:.::lr::. i

Still only £455 including VAT and delivery WM-18 VARIABLE SPEED * 24" between centres
© B e i s MILLING MACHINE * Removable gap bed allows 17” swing ®

Please see our website or ask for a brochure. EXCLUSIVE TO WARCO * 11/2" spindle bore
* Speed range: 50 - 3000 infinitely variable * DI-4 camlock 3 and 4 jaw chucks

@ * Back gear for maximum * Faceplate

torque in the low speed range I8 * Fixed and Iravelling steadies
* Tilting head with plunger o= * 2hp single-phase motor
locate vertical setting * Power cross feed

* Digital rev. counter * Fully enclosed gear headstock

* Digital depth gauge - no belt changes

* 3MT spindle * Speeds: 75 - 1400rpm
* LEVER OPERATED CAM LOCKING TAILSTOCK  * Table size: 27 1/2" x 8" £1995.00
* DIGITAL SPINDLE REV COUNTER * Traverse: 16 3/4" x 8 S/Raas= :
* PUSH BUTTON CONTROLS * Motor: 1.5hp
* INDUCTION HARDENED BEDWAYS £1250.00 .
Supplied with: 80mm three jaw chuck with .4_._... =
inside and outside jaws + Faceplate )
Four way indexing tool post + Dead centre Our next exhibition

A choice of meric or imperial threading

- Conr it Son - i 400 I.ONDOII Pg(xlaﬁ.lﬁl&?llﬂﬁﬂlﬂﬁ

mucewreeies, A EXANDRA PALAGE, LONDON
18th - 20th January 2008

mmmmm
» New products on display and special offers

ulni Iathe
Special Offer !

Free tailstock drill chuck, arbor and
live centre with each purchase

Warco, Fisher Lane, Chiddingfold, Surrey, GU8 4TD Fax: 01428 685870

www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk
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ndmtools

ﬁméaé/y the best website for machines and z‘oa/irg in the model engreeting world!

just a selection from our current stock
go fo the “new arrival” section of our website for the latest additions to stock

Boxford BUD 5° x 22" lathe, Colghester Student Round Head Gap bed Lathe, Colchester Bantam 5" x 20" Lathe, Myford Collet set with Closer in
3ph, £375.00 plus vat 3ph, £475.00 plus vat. 3ph, £675.00 plus vat. Wooden case, £150.00 plus vat.
* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
= All items are subject to availability. * All prices are subject to carriage and VAT @ 17.5%.
* We can deliver to all parts of the UK and deliver worldwide.
® Over 1,000 square feet of tools, machines and workshop equipment.

G and M Tools, The Mill, Mill Lane Ashington,West Sussex RH20 3BX

ym Opening times: 9am-lpm & 2pm - 5pm Monday to Friday. [

e-mail: sales@gandmtools.co.uk 9am -12am Saturday.

web: www.gandmtools.co.uk
Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221

TRACY TOOLS LTD.

2 MAYOR'S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 » Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (ninimum £10)

ALWAYS AVAILABLE  Website: wwwtracytools.cnm email: info@tracytools.com

2 X 2 X 32, Yux 32, % %32
’JJ(’I:‘H:'.“( Yy % 40
10BA

Uy X 26, % X 26, Y % 26, e X 26, X 26

N each i) § METHIE DIE SEF7 5.1.5.6,7.8,8.70.720%
each & METRIG DIE SET: 14, 16, 18, 20, 22, 24 m/m
& DJE SET: 0 to 12 UNF or 1-12 UNC
DIE SET: ', Vo, o, 908 s g, '
OR LN ps 8 izg) & DVE SET: ¥, "s, Yy, "1y, 1°
14, ﬂs@ mm"h'ﬂ.’-‘h"’; ’ﬁ,’ﬂj@ aps each size)
15, METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES
14 - 24 m/m] TAPS & DIES
ENDMILL SET ', ”n.’h"ﬂ."'a.”ﬂ.'-"ﬂﬂ[ﬂ?_&." 5 6.7, 5\.1 12 m/m]
DRILL g Mg, Yy Mg Yy T 10, 12 m/m]
ENI = DIA, WITH *s THREADED SHA ul.‘
e, ') OR [m/m

& £10 EACH, WITH TIP [EXTRA TIPS £2]
i O €8, ©.£13,, O £14,7, O £14,7, O £18 EACH_

0. Ve O@E7, OB @0 |
FOR UNITHREAD Abeac Subucitiom of Sorvutel, Waodeuils, Rallones, Comires, Spaltacers, Sraiiut, Kk, Coiidn Comirns, Oyots Taps & Dl Roriioy Rar, Lofl tawd Thp & Dias, Mibing BRITISH
Cutters, Reamers, Countersinks, Gear Gutters, Slitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are avaiatie between 50% & 75% off fist price WARRIOR

Open: Monday to Friday 8am to 5pm — Wed + Sat to Noon . by return. O P&P PO.A.  Send for new complete Catalogue (Stamp Please) BRAND

17/9/07 11:55:36 ‘ |
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A Locomotives Ltd

The Hesketh Locomotive in 7% Gauge

What We Do:
- Scale from the full size loco
- Design with CAD
- Laser Cut
- Complete all welding
- Powder coat the body
- Erect the chassis and paint
- Install the Ihp drive train
- Install the digital control system What You Do:
- Test the loco - Buy one
- Supply a comprehensive manual - Install your batteries
- Add a 12 month warranty -~ Run the loco
- Enjoy!

(inc VAT)

For your full illustrated brochure please contact :- Phaenix Locomatives Ltd
_ Telephone:
| Colchester Road

www.phoenixlocos.com o 01704 548 857

07373 207 04

Company Reg # : S006545 | VAT # B84 9053 81 pRB Ex"l
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LOCOMOTIVE DRAWINGS & CASTINGS

Thinking of building your first Locomotive or starting another one. See below what we have to offer.

[ 7.1/4" Tich Dock Shunting Tank Loco 0-4-0 3.1/2" Deoris LMS Class 5 Tender Loco 4-6-0
7.1/4" 1366 GWR Tank Loco 0-6-0 3.1/2° Rainhill Rocket Type Loco 0-2-2
5'g  Dholpur NG Tank Loco 2-8-4 3.1/2" Heilan Lassie LNER GNR Rebuild Loco 4-6-2
5'g  Butch LMS Tank Loco 0-6-0 3.1/2" Rob Roy Caledonian Tank Loco 0-68-0
5'g  Chub Freelance Tank Loco 0-4-0 3.1/2" Miss10-8 NER Tender Loco 4-40
5'g  Simplex Freelance Tank Loco 0-6-0 312" Juliet Freelance Tank Loco 0-4-0
5'g Springbok LNER B1 Class Loco 4-6-0 3.1/2° Virginia Old Type American Loco 4-4-0
5'g  King John GWR Tender Loco 4-6-0 3.1/2° Maisie GNR Atlantic Loco 4-4-2
§'g DeanGoods GWR Tender Loco 0-6-0 3.1/2° Cityof Truro GWR Tender Loco 4-4-0
5'g 2251 GWR Tender Loco 0-6-0 3.1/2" PV Baker Freelance Tank Loco 0-6-0
5'g Firefly GWR 4500 Class Tank Loco  2-6-2
5g  Mogul GWR 4300 Class Tender Loco 2-6-2 21/2° Southern Maid LNER K4 Class Tender Loco  0-6-0
5'g  Peckett Saddle Tank Laco 0-4-0 2.1/2" Austere Ada Freelance Tender Loco LBSC 2-8-0
5'g  Twin Sisters LMS 2F Class Tank Loco 0-6-0 21/2" Olympiade  LMS Tender Loco 4-8-0
5g  Pansy GWR 5700 Class Tank Loco  0-6-0 2.1/2" Dyak LNER K4 Class Tender Loco  2-6-0
5'g  Tich Dock Shunting Tank Loco 0-4-0 2.1/2° Purley Grange GWR Tender Loco 4-6-0
5'g  Combpyne LSWR 415 Class Radial Tank 4-4-2T 21/2" Fayette Pacific Anglo-American design 4-6-2
5'g  NineElms LSWR A12 Beyer Tender Loco 0-4-2 T . S e
5g  Salisbury LSWR 460 Class Loco 4-4-0 If you are thinking of starting a new Loco or finishing

g ; _ one you started years ago, give us a ring us for an
g:g m;;liiona mgﬁgam‘; Loco ;'_g_'g itemised list of any of these Locomotives.
517 Cantlamb Copyoforighal iivicaliocs D40 All castings can be I_mught as complete sets or part-
3.1/2° Petrolea GER Tander Looo 2.4.0 sets to suit your circumstances.
3.4/2" Iris e 0-6-0 Look out for our other adverts for all your Model
o f u Engineering requirements
We are now at our new premises in Daventry
G.L.R. DISTRIBUTORS NO 3, GRESLEY CLOSE, DRAYTON FIELDS,DAVENTRY, NORTHANTS, NN11 3RZ
Tel. 01327 878988 Fax. 01327 876396 Mob. 07809 221380 E-Mail peteglr@btopenworld.com
Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for Hardback Catalogue
OPEN TO CALLERS - MON-FRI 8am til 4pm SAT 9am til 12am LATE NIGHT TUES 8am til 6pm

s Maxitrak
E’?sz,ﬁ'gf = a wgqe range of kit & ready

to run locomotwes
A complete range
of materials

B.M.S. Brass. Phos Bronze.
Copper. St/Steel. Nuts &
Bolts. Mylon St/Tube.
S ivets.

check out our

ON LINE SHOP AT 7 Catalogue £3.50
www.maidstone-engineer ing. )
co.uk WWww.maxitrak.co.uk

“MAXITRAK/M.E.S 10 Larkstore Park Lodge Road Staplehurst Kent
TN12 0QY Tel : 01580 893030 Email : info@maxitrak.co.uk
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SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

CL RANGE KEY FEATURES
e Comprehensive package with controller and
matched motor. All pre-wired ready to go!

e Power Range: 1/2hp, 1hp, 2hp and 3hp.

e Smooth control across entire speed range, giving
chatter free machining and excellent finish.

e Quiet, vibration free operation.

e High torque down to lowest speed.

e Powered from domestic single phase mains.

e Complete electronic motor protection.

o Simplifies screw-cutting, tapping blind holes from
the tailstock, parting/facing off large diameter bars,

drilling operations from the tailstock, reaming ®
operations and setup/centering of 4 jaw chucks.

Some of the machines suitable for Newton
Tesla Variable Speed Controllers.

e Myford ML7, Super 7, Super 7 Plus, and VMC.

e Raglan Mk5 and 'Little John’ lathes

* Boxford

e Colchester Bantam, Student.

e Tom Senior

o Bridgeport / Adcock-Shipley

« WARCO BV-20, 918, WMT300, BH600

* Drummond

® Viceroy

o Chester UK Multi-purpose lathes and milling machines.
e Union ‘Graduate’ woodturning lathes

www.newton-tesla.com

Prices of the CL range of systems start from £390 inc VAT. UK mainland delivery is £18.
We also supply Inverter drives offering single-to-3PH speed control from only £113 + VAT,
Other Products and Services: Control System Design, AC & DC Drives, Electric Motors, Factory Automation.

1987—=2007
Supplying to Model Engineers and Industry for 20 Years.

Newton Tesla (Electric Drives) Ltd,

Units G15 & G18, Warrington Business Park, Long Lane, Warrington,

Cheshire WA2 8TX, UK. ==
Tel: 01925 444773 Fax: 01925 241477 VISA
E-mail: info@newton-tesla.com Web: www.newton-tesla.com ==

| ‘ MEW200727_p0S9.indd 1
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MODEL ENGINEERS’

Tel: 01689 899 249
Fax: 01689 899 266
Email: paul.baldwin@magicalia.com

A advertisements wil e inserfed in the first avaitable issue. There are no

r Tor cancallations. must be pre-paid.

The Business Acvertisaments (Disclosure) Order 1977 - Requires 2 avertisements by
peopie mselm in the course of business t make that fact clear Consequenty
all track ads in A Engneers” Workshap camy this T symibol

MODELS - MATERIALS - EQUIPMENT

ALL 32" GAUGE ALL 5” GAUGE ALL 774" GAUGE

LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,

Firefly, Jubilee, Maisie, Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,

Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR

Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black
Engineer, BI Springbok, Five, A3, BI, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320 e’

@ oo N N visit our website: www.antiquesteam.com R * )

NGINEERING

Machine Sales

TOOLING

D.14 18" face plate as new .. £125.00 Union graduate bowl enly weed turning lathe 1 phase..iiiieas £400.00
D.16 12" face plate (Triumph 2000) £90.00 Bridgepart milling i ! diti £2,200

L5A boaring tabls excell £125.00 8 cap ajax power hack £275
Trit h 2000 3pt steady. £100.00 Boxford T.U.D training lathe good condition (ne motor).... —— 4] LW
Most student Harrison et< face plates in stock.. . POA Kasto B” power hacksaw modern hi £375.00
Fobco 7. Eight pillar drill 2mt single phase jet brake mint condition. £850.00 Wadkin herizental surface grinds £500.00
4+ § dia form attachment model A.T as new in box.. .. £300.00 Harrison vertical mill ex university £1,600
&" dividing head no tailstock. ... £120.00 Harrison vertical mill as new. £800.00

NEW MACHINERY IN STOCK

Harrisen M300 gap bed lathe tesls excellent condition..............£3,000 2 off Tom Ssnisr m | milling machines 1 singls phass 1-3 phass good condition £1,200 sach
Harrison M300 gap bed lathe long bed tools good condition.....£2,000 Viceroy AEW milling hine 30int good diti £12,00
Harrison vertical milling hine as new sesese£2,200 Harrison LS'A’ lathe fully tooled ding canditi £1,150
Elliott ‘0 0 turret milling machine 27 x 7 table Calhester student Mk I lathe tooled good condition........ £1,500
includes universal head ex university wisunnn e E2,200 Emco VP10 lathe good condition.... .. L0675

WE ALSO PURCHASE QUALITY MACHINES & TOOLING » DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE
More machines always in stock.Tel: 01274 402208 & 780040 Mobile 07887 535868 4 Duchy (rescent, Bradford, BD9 5N)

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

g
.
-

Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

| ‘ MEW200730_p063.indd 1 i 1709007 11:36:44 ‘ |
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The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com

BOOST HAS BEEN MANUFACTURING HIGH QUALITY
PHASE CONVERTERS IN THE UK SINCE 1957

TAPS & DIES for Model Engineers
years - EXCELLENT Quality
Bmldu;ua'l Ly HQ\ up\& dlm lbﬂtcmlwn HES) cunts staindess
. AWARD winning ALL typesisires: BS W, BSF, UNC,UNF
J'r\J' BSPT, \J'.f BSCyele, WF.BSE, BA, Mo I.I’J'n‘:

Over 1000 Wooden-boxes
smwm1muum
_ in ALL abave types on the shell
3 boxes = mf-wpﬂ‘fmﬂ?ﬂl
+ BAJ (35pe) covers EVERY type & size

_ of Model Eng taps & dies

MES = URSA2V16,7/32,14,932.5/16,V8.7/16,1/2 (all 40tpi)

ME4 = S32V16,7/32,14,932,5/16,.38,7/16,172 (all 32upi)

BAZ=0,1,2.34,56,7,89,10 (ask for prices or see websis)
Metal-boxes {designed by iss) with T or § or B or diés:-

ME1= VB+3116+14#5/16+ 38+ 7116+ 112 (2l 40tpi)

ME2= 524 3MBHMAENE 1B TG (8l 10) |

TAPS: 1 bax=£30.80, 9 bax= £23.10, 36 bon=£19.40 |
DIES: 1 box=$49.00, 5 bor=E36.75, 15 bax=£30.87

Workd-delvery, Bankcards, SAME DAY postVAT |
1000's of all gther types/sizers @A
Also: Deils, Regmers, Endills, Slotdris JGI
Shitting Saws elc - No Minimum order | g5 @
- www.tapdie.com lﬂ u ]
TI'IE TAP & DIE CO
445 'West Green Road, London N15 3PL - UK
Tel: +44 (0)20 88881865 Fax: +44 (0)20 88884613
—=TSY

T k]
L 4 3IExE E:vcﬁ?(ﬁm 4

Whether you are building your own CNC Machine/
converting an existing machine or you have simply
bouwght a kit. The Routout CNIC software and Stepper
motor drivers will enable you to control your new addition
to the workshop from your PC with ease.

# Three 2.5 Amp Microstepping

Stepper motor Drive Boards
7t Routout CNG Software
7t Easy LPT Breakout Board .
Only £120.00

Tel (01269) 841230
Order Online www.routoutcnc.com

TOOLCO

The home of good quality used tools and machinery

www.toolco.co.uk

Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 4SP

Important: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mall: sales@toolco.co.uk Fax: 01452 770771

MODEL MAKING METALS

i, to 12in. dia. bright steel,stainless steel, bronze, sprin
steel, brass, aluminium, silver steel steel tubes bolls nuts
SCrews, tap dies + drils, white metal casting alloys 'Fine
materials, chain, plastic, Lathe mﬂhnghmaghmes and equipment,
an

Mail order nationwide and worldwide callers Mon.-Fri. 9-5pm.
Access/Visa welcome

Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,

MK17 OEH Tel: (01296) 713631 Fax: (01296) 713032
Email; sales@mkmetals.co.uk

new and secon

Web: mkmetals.co.uk

MODEL ENGINEERS’

www.powercapacitors.co.uk

'l'ranswave

CONVIRTIRS

THE ONE- 5 TOP CONVERTER SHOP

The ONLY

OPERATE THREE PHASE MACHINERY FROM YOUR
SINGLE PHASE SUPPLY
+ ROTARY CONVERTERS
+ STATIC CONVERTERS
+ IMO FREQUENCY CONVERTERS offering electronic
motor control and a 2-year or S-year warranty

PRICES from £89.00 + VAT
See the Market Leader at the

Lomdon, Harrogate, Bristol, Ascot and Leamingten Spa
Mode| Engineerireg Exhilbitions.

Local Call: 0844 7700 272
transwave@powercapacitors.co.uk

Q0000000000000

@ MODEL
@ ENGINEERING
@ SUPPLIES
@ (Romford)
@ Suppliers of:
@ Ferrouis, Non-Ferrous metals
B.A, Metric - nuts, bolts

@ Screws. S/H & New tools,

s & tooling.
g ;‘;;‘:r !-‘itt;:togs ¢

NO VAT

g Send £1.50 for catalogue
%)
6]
@

43 Dewsbury Road
Romiford
[Essex RM3 8DN UK

Tel: 01708 341216/722346 for details
Q00000000000 Q

6660606060606 6666

R. A. A'I'I(INS

Cowells 90 Lathe Well Equi

Myford ML10 Lathe -St&l'ld uipped 2450

Myl‘ord ML7 Lathes Choice 2 £475
Myford Super 7 Lathes Choice 4 from  £650

Myl‘ord Super 7 Lathe Cabinat PXF £1950

Myford Super 7B Lathes Cabinet PXF
Boxford Lathe Cabinet PXF Glarbox £925
Weiler Matador Prec Lathe Pristine £1725
Harrison Univ Mill and Vert Head £750
Myford V.M-C Vert Mill £900
Chester Vert Mill Cabinet Stand £525
Clarkson MKII T&C Grinder £525
Fobco Star ¥%" Bench Drill £275

Do-All 16" Vert Bandsaw £650
Myford Vert Swivel Slides Choice £125

All prices #m:afvo carrlago extra
We buy worksho n?oeﬁo
settlement. H!mt! Hlll HM Iill.

Tel: [01433811145 Fax.%m 811243

ALL LOCOS AND STEAM ENGINES REQUIRED 31/,” - 5” -

71/4”

Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

Please telephone Kevin on 01507 606772 for a friendly and informal chat

| ‘ MEW200730_p063.indd 2
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MODELS - MATERIALS - EQUIPMENT

Display Cabinets

Model boat 5 sided display cabinets
Available to keep your model dust free

Any size up to 12ftlong

DISPLAY CABINETS ALSO AVAILABLE
Wall mounted and reproduction display cases

Comer and Trophy Cabinets

For full colour, 48 page catalogue
and price list please send £2.00 to:

Timbercraft Cabinets,
Abercorn House,

Unit M, York Farm Business Centre,
Watling Street, Towcester NN12 8E
Tel: 01327 830663 Fax: 01327 830963
www.displaycases.co.uk
Credit and debit cards accepted

MODEL ENGINEERS’

Magnetic Systems
Technology

Magnetic Systems Technology is a leading supplier of
hybrid electric vehicle traction systems for commercial,
military and off-road applications. Due to continued growth
we are looking for a:

Precision Machinist/ Inspector

You will be responsible for producing one-off and small
batches of a variety of machined and fabricated
components for electrical machines, gearboxes and power
controllers to support our active product development
programmes.

You will be responsible for a well equipped machine shop
including both CNC and manual machines. You will interact
directly with the design office and will provide input to the
design of components and implement the manufacture and
commissioning of prototype equipment and test rigs.

You will also be responsible for metrology and the
inspection of all sub-contracted machined components.

The successful applicant will play a key role in delivering
automotive and aerospace quality manufactured products in
a dynamic and exciting development environment.

Applications, or requests for further information should be
sent to d.taylor@magtech.co.uk including a copy of your
current CV, or posted to MST Ltd, 224 Newhall Rd.,
Sheffield, S9 2QL.

ENGINEERS
TOOL ROOM

The tool supplier for Professional &
nﬁdel Engineers
CUTTING TOOLS: HSS — COBALT —
COATED

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

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.
Dies: Split Dies, Solid Dies, Die Nuts, Metric,

Imperial, Unified, BA.
Milling: End Mills, Slot Drills Plain and Screw
ggﬁgk. Horizontal Cutters, Slitting Saws,
S.

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.

Measuring: Micrometers, Verniers, Dividers,
Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New” Tool Catalogue available FREE -
Send for one today
CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation
Part Exchange on some hine fools d
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UINT 23 & 24 ENTERPRISE CENTRE LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

Send Stamped addressed envelope plus four first class
stamips for 28 Page List (Overseas £2.50) "‘Quote Me'

“ITEMS" MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884318 Fax 01427 884319

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

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

Tel 0115 9255944 Fax 0115 9430858

(24 hr update) WWW.tradesalesdirect.co.uk (made Prices)

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

interest, etc. A stocklist is also available ‘FREE’ by post.

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.

| ‘ MEW200730_p063.indd 3

®

179007 11:37:09 ‘ |



| T T ® [ T

@ CLASSIFIED ADVERTISING

MACHINES et MEling Side IMODELS MAGAZINES
OFFERED £140. Tee siotedange — QFFERED OFFERED
plate £140. Toolpost Grinder

Myford ML4 3 %" one £85. BCA bits, Milling 5in. gauge Britannia, Model Engineer
owner from new with 3and  Chucks. Tel: 01935 824936 Norman Spink castings magazines, over 2000 dated
4 jaw chucks, countershaft Somerset. approx. 80% unmachined 1960 to 2000+. Good clean
and %:hp motor. £150. Excel £400. 5in. gauge Pansy condition. No reasonable
4in. belt linisher and disc useful bits, crankshaft, offer refused. Tel: 07930

Top slide for Emco

sander 240V. Tel: 01923 conrods, wheels £100 Tel: 196069 Manchester.
246208 evenings lathei Medel Lkmon 0208 2873187 Middlesex

but measures 70mm x

185mm New unused, Model Engineers’

£30 + carriage. Starrett 1 %in. Alichin castings Workshop issues 15 and
OFFERED 025mm & 25-50mm & + P/B boiler. Tel: 01935 16, £5 each. Issues 18 1o

Myford Super 7 lever bore micrometers. Unused 824936 Somerset. 30, £4 each. Issues 35 to

operated tailstock £100. M&W vernier protractor, 46, £3 each. Issues &5 o0
Lever operated collet chuck ~ Various D.l'sand D.T.L's. 129 offers and 81 to 126
with 3 collets, as new. Tel: Tel: 01727865436 offers. Tel: 1246-297435
02476 411660. Coventry.  Hertfordshire. Chesterfield

Advertise for FREE!

send your lineage (25 words max) to: mefreeads@magicalia.com Fax: 01689 899 266

CLASSIFIED ADVERTISING

PLEASE TICK ONE BOX ONLY

WORKSHOP MODELS & BOOKS &

EQUIPMENT MATERIALS PUBLICATIONS SERVICES GENERAL
T ] B -1 /-
AN B S G . .ooconinosiinn svamsss suuns s S N s b s s i e D i A S S S e R SR BB R R R W
Post CodBt...onamimvtsnmniso BRI RS
Emailsccnnssnnnnunaagiess @ cooneasmnmnnnnnnneDignature s s an s suaing

Every effort will be made to include your ad in the next issue to be
published, but this cannot be guaranteed.

Advertise for FREE!

send your lineage (25 words max) to: mefreeads@magicalia.com Fax: 01689 899 266.

OR POST TO: ME FREE ADS Magicalia Publishing Ltd,
Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 OEL

| ‘ MEW200730_p010.indd Sect:2 @ 17/9/07 11:45:18 ‘ |
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HOME AND WORKSHOP MACHINERY

2 Genuine Used Machines & Tooling

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
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
10 minutes from M25 - Junction 3 and South Circular - A205

i

Tom Senior Mupr horizontal /
verticol milling machine

Ruglun 5" lathe + gearbox and

variable speed

Crompton Pan(inso.n Motors NEW 3/4HP
ideal for Myford & Boxfords etc.

COMING IN WE HAVE Warco turret m]"l]g mﬂdlll!
Jones and Shipman {Zﬂﬂm :'
broaching presses, 1
Hunton Universal press,
Harrison M250 lathe,
gear cutters, broaches,
material ete.

New CMZ 40" rolls,
New Leyton 50" rolls
Blacksmith tooling from £10,
Micrometers boxed from £10,
Rapidor hacksaw £145,

SIP HDP60OB bench drill 5/8" ——— Clarkson radius
chuck, shop soiled (boxed | attachment £425

Denford Micromill and
Starturn lathe £849 each.

illing head for Myford

Flomefast ceramic chip forge,/240 volis

Travin TP2 ;é!nsln injection

Hum D«smmtermllinF :
machine /21 gram

mndnne sure quul

tlmk out our large range
here in Sideup!

Starlrite 1855 bandsaw; 18" throat /
5 non ferrous

E Miiing/ﬂrﬂling ground XY table Edwn.:d 50"{!.5“ x-lﬁg box un. der m gearbox and stond
‘w PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST

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

Just A Small Selection Of Our Current Stock Photographed!

| | HnWshop MEW13007 indd 1 (i} 1709007 12:21:26 | [
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Jones and Shipman 67 swivel filf vice
in very nice order

Y

0 ond S 6" power hacksaw + coolant

@ Tom senior Major horizontal / verfical
milling machine, powered fable

Tyme fine dust extractor (three: speed)
0wl

Jones ond Shipman Denbigh No.6 flypress

broaching press

| | MEW200730_p067.indd 1

Multico M3 morticer

(e ZEmYE

Denford Viceroy 16" Sharpedge
grinder / 240 volis

chester / Harrison / Boxford ond

Burmerd independent chucks 1o suit
Myford steadies

Boxford CUD

|

®

Colchester Student 6" x 24" geared
head, gop bed lathe

RARLEQ@=E =«

N

Tom Senior Major / horizontal '+
powered swivel fable to cut bevel\gears

Rishton 6" bench grinder (quality

English model)

; | ; - L - : = ;
;‘ W = z
 \ VY ! y

R Harrison M250 20" lothe +T;per
Vanco 1 (240 volt) werfical turning and dual dics

Set of Jewellers rolls / 5"

Meddings 1/2" bench drill

@ 1809007 14:4030 |
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M!DL}\” DS SEE US AT THE MIDLANDS
! ' MODEL ENGINEERING

J) 2N GINEERING \
EXHIRITION 2, EXHIBITION ON STANDS

| 12-16 OCTOBER  LEAMINGTON (S A 4950 & 97-100

DISTANCE BETWEEN CENTRES 300MM
SWING OVER Bl 180MM
SPINDLE BORE 21MM
RANGE OF SPEEDS 50~2500RPM
MOTOR 3/4HP
DIMENSIONS (LxWxH) 780x480x420MM
DB11VS LATHE

£1195.00

DISTANCE BETWEEN CENTRES 400MM DIST; 550MM DISTANCE BETWEEN CENTRES 700MM
SWING OVER 210MM SWING OVER BED 250MM SWING OVER BED 280MM
SPINDLE BORE 21MM SPINDLE BORE 26MM SPINDLE BORE 26MM
RANGE OF SPEEDS 50~2000RPM RANGE OF SPEEDS 50~2500RPM RANGE OF SPEEDS 125~2500RPM
MOTOR 3/4HP MOTOR 1HP MOTOR 1HP
DIMENSIONS (LxWxH) 1050x560x570MM DIMENSIONS (LxWxH) 1150x700x570MM DIMENSIONS (LxWxH) 1390x700x630MM

MODEL B 34N-1

CRUSADER LATHE
£2095.00

Complete with stand Complete with stand
DISTANCE BETWEEN CENTRES 520MM DISTANCE BETWEEN CENTRES S7T0MM DISTANCE BETWEEN CENTRES 810MM
SWIHG ED 130MM SWING OVER BED ZIJIIHM SWING OU'ER BED 178MM
SPIND 20MM SPINDLE BORE 36MM 38MM
RANGE OF SPEEDS 117~1360RPM RANGE OF SPEEDS 50~1200RPM RANGE OF SPEEDS 65~1810RPM
MOTOR 3/4HP MOTOR 1.5HP MOTO! 1.5HP
DIMENSIONS (LxWxH) 930x690x1090MM DIMENSIONS (LxWxH) 1370x740x680MM DIHENSIONS (LxWxH) 1780x650x1660MM

Call For Our New Catalogue All Prices Include Vat & Delivery* *UK Mainland only

Chester UKLtd | CwydClose | Hawardenind.Park | Chester | CH53PZ | Tel: +44(0)12445_3_'_'_:'_"'

Fax: +44(0)1244531331 | Email: sales@chesteruknet | Web: www.chesteruk.net .
Midlands Showroom Southern Showroom

Rotagrip Ltd | Bnmgran | Tel: +44(0)121 551 1566 TPH Machine Tools | Faiview Ind. Prk | Rﬁiun
Email: rotagrip@blueyonderco.k Tel; +44(0)1708 523916 | Email: mechines@
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