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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm
Centre height 110 mm
Power 1,4 kW, 230 V, 50 Hz
Spindle speed infinitely variable
45 - 2300 r.p.m.

0,085and 0,16 mm

Centre distance 500 mm

“|Centre height 110 mm

Power 1.4 kW, 230V, 50 Hz
Spindle speed infinitely variable

#7145 - 2300 rp.m.

Feed infinitely variable 0 - 250 mm/min

Longitudinal X-axis 300 mm
Transverse Y-axis 110 mm
Vertical Z-axis 280 mm
Power 1,4 kW, 230 V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m.

- [Centre distance 350 mm
Centre height 100 mm - =

i |Power 1,4 kW, 230V, 50 Hz i

m |Spindle speed infinitely variable » DGOOOE ngh Speed
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 5YEAR Cente dtance 600 mm

about. “ Centre height 135 mm

Power 2,0 kW, 230 V, 50 Hz
WARRANT i Spindle speed infinitely variable

100 - 5000 r.p.m.

On All Wabeco Machines [ ©08sand016mm

All mills and lathes
t(ili’lclegefs;‘l}épN]gd LYy Wabeco produce precision made machines by rigorous
fots quality control and accuracy testing. All lathes and mills

machining or can be e backed by an extensive range of tools and accessories.

retro fitted at alater  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
w ANIA RECN 0N E“co e
PEg 3DW

E 2 Tel: (01780) 740956
Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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On the Editor’sBench
Dave Fenner's commentary

Two Heads Better Than One? (1)
This first one for light duty boring

Cutter Grinder

Tee Slot Gutter
Saving cash and making non-standards
“Zapping” Ni-cads

Delivering the electrical kiss of life

Of Workshop Acquisition
- a treatise on "best valug”

Toolroom Tips
On counterboring and countersinking

Out and About

A quick look at a couple of shows
Getting to grips with a Griptru
Advice on achieving optimum precision
Next Issue

Compuguide 3
Working with "virtual jigs”
MEW Index

Trade Counter
New items from Suppliers

the Home Workshop ..(1).

The pros and cons of a.c. welding
The Centering Microscope
New Kit from Hemingway

A Collet Slitting Jig for the Lathe
A short cut for clockmakers

Another Penny Finally drops
Improved convenience in parting off
Scribe A Line

Reader to reader

Link Up
Readers sales and wants

Contents

Drill Grinding With The Quorn Tool And

Simple accessory makes for added convenience

The Beginners Guide To The Black Arts

Index for issues 93 to 104 to remove or copy

TIG welding of aluminium and its alloys in

The centering
microscope
described by
Dick Stephen on
page 4 is
available in kit
form from
Hemingway Kits.

See page 56 for our special subscription offer!



TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (minimum £10)
ALWAYS AVAI LABLE

) Vi % AN, ¥ . 40, Wy X 400, Vs X 40, "y x 40, ¥ap X 32, Hig x 32, Ve % 32

3. MT&PSET{?TMM&M)&MDESETUi23456?3910&\
4. 26 TPI TAP SET (2 Taps each size) & 26 TPl DIE SET (CYCLE OR BRASS THREAD) /s x 26, */is % 26, “/s x 206, /16 % 26, 2 x 26
A mm?m[?m QJ&.BSFDESH”I‘; e, V1g, Mg, e, 'l
7 BSW T”Sﬂf? Taps each size) & BSW DIES: 'l’a ’l'sz ’*’l{» '*’4 32, e Ve e Vo
8. BSW TAP SET (2 Taps each size) & BSW DIES: *\s, %, *ls, s, 17
METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET:2,3,4,5,6,7,8,9,10,12 m/m
10, "Emmmfﬂ?m@ﬁg&mﬂa_}&ﬂmﬂf$ﬂ14.15. 18,20, 22, 24 Vm

11.  UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0 to 12 UNF or 1-12 UNC

12, UNF OR UNC TAP SET (2 Taps each size) & DIE SET: '/, "5, 'la, *hs, "n, e, "2

13.  UNF OR UNC TAP SET (2 Taps each size) & DIE SET: %, /s, %, 15, 1"
| 14, GAS (BSP) PIPE SET: iy, "l "y, "2, %, "/ (2 Taps each size)

15. umrcmtspms:rsm sizes from 3 - 12 m/m}) TAPS & DIES

16.  METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES

DIES £18 SET
DIES £18 SET

e

47 ENOMILL SET (THREADED SHANK) ['/s, ", 'ls, *, Y, "hs, "] or (m/m 3,4, 5,6, 7,8, 10,12 m/m]
| 18, SLOT DRILL SET (THREADED SHANK) [\, “is, 11, e, *ls, T1s, ' of (m/m 3,4, 5,6, 7, 8, 10,12 m/m]
9. ENDMILL SET, %, s, s, 1" DIA WITH % THREADED SHANK TO FIT COLLET GHUCK
|20, COUNTERBORE SET (FOR SPOTFACING) s, s, e, s, e, %) OR (WM 3,4, 5.6, 8 m/m 30 EACH SET
2,3,4,5,6,7,8,10,12 mim]

21, REAMER SET (STRAIGHT SHANK) ['/se, sz, s, "s2, 16, Y, e, U, T, '] oF [m/m
| 22, DRILLS (LONG SERIES) 10 VARIOUS SIZES BETWEEN "/ - /e SR e e s s .

23 MORSE m sam*mam (FOR mmﬁs MORSE TAPERS)
g A A F128ET

24, D- mrsrrrm mmum SQUARE BOTTON :mss; s, ¥, T, o o o, Tz O £25SET
| 25. SLITTING SAWSET (HS) 3 PIECES, BETWEEN ', - ' {FINE TEETH] SO GEGSETZ"DAGE5SET |

| 26 CENTRE DRILL SET (HS) 'h,%s, s, %, s @ £5 SET '/, INDEXABLE ENDMILL (THREADED SHANK) @ £14 WITH TIP

No.0, 7,2 T @ E18 EA

27. TAPER SHANK DRILLS (No. 1 M/T) 10 VARIOUS SIZES UPTO '; DIA @F0
28.  DRILL SETS (HS) GROUND FLUTES, No.1-60A-7@ £1‘3, e - Uz 1 - 13m/m @ £16, 1 - 6m/m x .1m/m @ .EI‘F, 6 - 10m/m @ £25 SET
"DIAL GAUGES (MM OR IMP) @ £10 EACH STAINLESS STEEL DIAL CALIPERS (WM OR IWP) @ £12 EACH MAGNETIC BASE @ £15 EACH
RUFFE CUTTER SET ', ... % @ £15 SET EXPARDING REAMER SET, FROM 7, - 7, @ £45 BOX RE-THREADING FILES (WP OR W) @ £6 EACH |
29, INVOLUTE GEAR CUTTERS - ALL SIZES FROM 2 DP - 120 DP INCL. MODULE & CP [ALSO STUE, BEVEL & SPROCKET CHAIN] © £18 EACH
30.  TAPER PIN REAMER SET. Ve, “Jga, iz, s, "I, "z, "Vga, ¥e, e, 716 (10 PIECE SET - SHEFFIELD MADE) 3 £30 SET

1% DIA {2m/t, 3 mit, RB SHANK] IN STRONG WOODEN BOX

33, REVOLVING LATHE CENTRES, 1 WT @ £18;23 MT @20 DRILL GAUGES, IMP,_ WM, LETTER, NUMBER & £4 EACH
| 34, DRILLSWITH 7z SHANK *he, %, %1, s, 1" DIA @ £18 SET DRILLS BELOW ", DIA @ 50p ALL SIZES GOVENTRY DIEHEAD GHASES - ALL SIZES
35, 3-WAY PRECISION ANCLE VICE, 50 m/m JAWS, 180 DEGREE COMPLETECIRCLE @ £80' + POSTAGE =
36.  INDEXABLE TOOL HOLDERS (SWISS) */s SHANK OR '/, SHANK @ £10 EAGH, WITH TIP [EXTRA TIPS £2]
37. PARTING OFF COMPLETE WITH COBALT BLADE. “he @ £13, 7, @ £14,%: @ £14, ¥, @ £16 EACH
| 38, VARIOUS DRILLS, BELOW ', DIA. 10 EACH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EACH TYPE

| "39.  KNURLIN'G TOOLS. 2 WHEEL SIZE @ £5, 6 WHEEL SIZE @ £10 (SPARE KNURLS £2 EACH)

40.  ROHM PRECISION DRILL ( CMUGKS,WITH Ma. 1 OR No. 2 MORSE TAPER ARBOR

£70 COMPLETE |
INHSS @ £75 SET, OR CARBIDE 'I'IPPED@&T-ESET -

| 31, COLLET CHUCK, TO TAKE TH
|32 LATHE TOOLS (SET OF 8) ', SUUARE VARIOUS SHAPES w @E13 ;
10 SMALL BURRS @ £5 LOT

T @ £7,% O 88,1, @10

FOR UNITHREAD Also: Selection of Dovetail, Woodruffe, , Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS Cutters, Reamers, l:nlllllrllnls Ihlr l}u‘l:ws, Smﬁﬂq Slw M.m'lap’, Dlol\ﬂd Chasers, Socket Reamers. msemﬂmm bermm' 50% & 75% o.ﬂ'.fsfpmw WARBIUH
Emyamnfe Fridsy 84m o 8 r35aL g Noop o Bespatch by return. Ouggsgiss PEBER s 05289 1of 9oy glete Catopays(Stamg flease)  WTHHAIT)
7
DON’T MISS A SINGLE ISSUE! Model E ngineering Workshop Ad Index
It can be difficult to find a copy of ADVERTISER PNGE
MODEL ENGINEERS WORKSHOP at local newsagents. Book ad Back in Print...............
The ever-increasing number of magazines being BW Electronics.....cocemruveeemusns vuns
published means that newsagents have less Camden.............
shelf space to display particular titles. CRESIER onauevecrssmsaesmssssssssssmsssessens
Specialist magazines especially get crowded out. [ 4T (0T (L0 F WA e T e o VA T o e e,
There’s a solution to this problem. Most newsagents CIASSHIOT oo
provide Shop-Save and/or Home Delivery services. Eico
Shop-save incurs no charge - simply ask your e e =
newsagent to order a copy for you. It will be kept Folkestone Engineering ..........
on one side ready for you to collect. G +MTOOIS oo
Home delivered copies are ordered in the same 11 ; ST ———————
way but generally incur a delivery charge. Hemingway ......cc.cocoumememsenseesanns
A newsagent can order any magazine for you, Home and Workshop
whether or not the shop normally stocks it. If you buy HY4 Products Ltd ....eeeeeees
your copies of MODEL ENGINEERS WORKSHOP 1M SErVICE oo,
from a news&gent apd want to _make sure JAdE ProdUCS oo ceomessessens
you get every issue, just ask at the counter. Kent Scale Engineering
To avoid disappointment, fill out and hand this : et
form to your newsagent to reserve your copy: Lt T e
Metals on the Web...........cc........
PLEASE RESERVE/DELIVER A COPY OF MG ENgineering.......co.ccoceeeeeenne.
MODEL ENGINEERS 'WORI{SHOP Model Eng. Services........cc.cv....
MYEOrd «.iciccnieninsann
FOR ME Pro Machine Tools.......cc.curveurne
SImply CNC. ... ionuininssa
Name: SalcoVsr ot
Address: Subs Offer......... .
Tracy Tools Ltd..........cccceenveeenneee
i Postcode:- -Telephone: — WAFCO oo




by fitting BW Electronic’s

new measuring readout

¢ large bright LED display

* inch /mm conversion

* zoro datum for both axes

* two independent datums

* positions can be preset

¢ radius/ diameter working

* halfway point calculation

¢ unclip sensors and move
them between machines

BANISH STRUGGLES

Complete system (332
display, two 361 sensors,

Sensors can be recalibrated, e.g. to
read degrees on a rotary table or teeth  power supply, manual):

for use as a dividing head (see photo)  £425 (incl. VAT and p+p)

BW Electronics, 12 Mussons Close, Codga'Glen Grantham, NG33 4NY

MODEAGR k340 (4¥@-550858 Websitk: wawBelEARShids.co.uk

Jade Products
Tel 01788 573056
le 01788 573057

Vari Shade Range 9 - 13
External rotary control
Gas-Arc-Mig-Mag-Tig

12 month Warranty
After Sales-Spare Parts
CE quality marked
full EN379 & EN175
compliance

Batte Pnces incl VAT
£52.9 g

UK delivery £3.95
e 4 www.autodarkhelmet.co.uk

=2
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KENT SCALE ENGINEERING
and SUPPLIES

FREE

2005 MODEL ENGINEERING
SUPPLIES CATALOGUE

Phone: 01795 665577

Unit 1, Turners Close, Acorn Street, Sheerness, Kent. ME12 28T
www kentscale.co.uk

ontheweb.co.uk 990

The easy way to buy metals on line
@ Aluminium

. Brass Our Purpose is to offer the small or cccasional metal user as full a

. range as possible of non-lemous metals and stainless steel, in all shapes
Copper and sizes and with the facility of ordiering as litthe as you need to do the

@ Bronze iob.

® Stainless

To see the vast range of materials available, browse through the product
index without obligation. We hope you will find what you want. If it's not
there, use the quote form to oblain accurale price and delivery
information.

www.metalsontheweb.co.uk

! Join Rudy Kouhoupt

in his Workshop!

GREAT Engineering Films from “New Life Video
Productions” - many now available on DVYD:-

These films feature master model engineer and writer Rudy Kouhoupt, author
of many articles in Live Steam and The Home Shop Machinist magazines.
Previously only available in American NTSC format, we now offer these in PAL
format - YHS videos, and non regionalised DVDs.

The following Videos are NOWY AVAILABLE on DVD:

Fundamentals of Machine Lathe Operation
95 mins * YIDEQ £29.95 DYD £ 29.95

Advanced Aspects of Machine Lathe Operation
120 mins « VIDEO £29.95 DVD £ 29.95

How to Cut Screw Threads
43 mins * VIDEO £ 25.95 DVD £ 29.95

 ———

« | Fundamentals of Milling Machine Operation

— M

(previously titled Rudy Kouhoupt on Milling)

120 mins » VIDEO £ 29.95 DVD £ 29.95
Covers virtually all aspects of using a vertical, bench type, milling
machine in detail - great if you have just bought a mill! Includes
drawings and instructions for making a fly-cutter.

and some NEW FILMS:

Advanced Aspects of Milling Machine Operation

120 mins + VIDEO £ 29.95 DVD £ 29.95
Shows you the methods by which your mill can be highly accurate in every
function. He also describes techniques that will expand the usefulness of your
mill and dramatically improve your skill levels.

Drilling, Reaming, Tapping and Milling on the Drill Press
105 mins + VIDEO £ 29.95 DVD £ 29.95

We ignore the functionality of the drilling machine to our peril when it comes

to machining operations. Here Rudy demonstrates the many operations that

make it so important and versatile.

_-_:‘E'E'E-_—‘ Using Layout Tools

Toels 100 mins « VIDEO £29.95 DVD £ 29.95

A 'Q'q Covered here are the use of all the layout tools you are likely to

'f encounter, with the function of each demonstrated. Plus Rudy

Panstr iping

Madn

gives you a detailed look at mechanical drawings and how to
interpret them.
Sunple 5 e A
1 | Pinstriping Made Simple

69 mins « VIDEO £ 27.95 DVD £ 29.95
Excellent film showing how to line models neatly, and give your
models that extra touch of class. Includes a full set of plans for
building a trammel for drawing large arcs and fine lines.

Figure It Out - Common Sense and a Calculator

140 mins+ VIDEO £ 29.95 DVD £ 29.95
Covers Propartions - Scaling UP and Down, Properties of Triangles, Angular functions
of Right Triangles, Getting rid of chart dependency and Rotary Tables and Dividing
Heads. Our Star describes and illustrates his real world approach to problem
solving, and demonstrates some of the practical aspects of figuring things out
whilst working in his workshop and at the drawing board.

These films are good instructional aids - not only do you have your tutor there,
on your TV, you can interrupt, go back over points and generally take the
whole thing in at your speed, as and when you like. Rudy was American, and
so are the techniques shown, but in the few instances where practice differs, it
is covered in the tape. Rudy is no professional “on screen™ performer, just an
ordinary model engineer, but his presentation is all the more acceptable for
that. These films really were shot in Rudy’s workshop, which produced some
problems, and a few “warts" are visible, despite attempts to eradicate them.
Don't buy these tapes if you are experienced and know all about the opera-
tions involved - the ‘Fundamentals” lathe tapes in particular are aimed at the
raw beginner. And please don't expect them to turn you into an expert in a
couple of hours, but they will give you a solid understanding of the operations
involved.

Prices shown INCLUDE VAT and U.K. Delivery

(Overseas customers please allow 10% extra for airmail delivery)

MAIL ORDER (no stamp required in the U-K) to:

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BAI502) Rode Frome Somerset BAI| 6UB
) Tel: 01373-830151 Fax: 01373-830516
5 -

Website: www.camdenmin.co.uk




Hy4 Precision Products
Brings to You Exceptional Quality
Measuring Equipment and Small

Tools at Unbeatable Prices

SALE NOW ON

Digital Calipers From £19.99
To Order Visit Our Website

£3
carriage www.ny4.co.uk
h\ Next Day Despatch
N Size MRSP | Sale Price
15cm/6” £22.99 £19.99
¥ Moksture Proof. 20cm/8” £39.99 £30.99
¥ Inch/mm 30em/12” £48.99 £39.99
conversion, zero =
at any position, 100cm/40 £350.00 £299.99
locking screw and | pata output from SPC. Resolution 0.01mm/0.0005”
data output.
¥ Resolution: oy . ;
0.01mm 7 0.0005" Our aimis to _pr_owde cu§tomers w!lh a
v Includgs: 2 fast and efficient service supplying
batteries (1 quality tools and exceptional competitive
inserted), prices!
instructions and
comes supplied in -
protective case. Tel: O1926 818418

Our website www.hy4.co.uk offers 24 hour access to a unique range of
Engineering Equipment and Tools available for next day despatch
All our products carry a full UK warranty.
Hy4 Precision Products Ltd Web: www.hy4.co.uk Email: info@hy4.co.uk

\

Tel: 01303

Why not ask for our free catalogue or visit our website.

Precision turned machine screws, price per 25

Folkestone Engineering
Supplies

894611 E-mail: metal2models(@btopenworld.com
www.metal2models.btinternet.co.uk

Cheese head Brass | | Cheese head Steel
8BA x 1/4" £2.06 | [BBA x 1/4" £1.50
8BA x 3/8" £1.80 | [8BA x 1/2" £235 Other
10BA x 3/716" £1.60 10BA x 1/4 £1.65 types
10BA x 1/4" £2.03 10BA x 1/2" £1.84 and
10BA x 1/2" £2.14 10BA x 5/8" £2.30 sizes
12BA x 1/4" £1.88 | [ 10BA x 3/4" £2.59 =y
12BA x 172" £00 | [12BA x 18" croo | Available.
12BA x 3/4" £2.90 12BA x 1/4" £1.94 Nisis
14BA x 5/16" £1.50 12BA x 1/2" £1.79
16BA x 1/2" £320 | [14BA x 14" £3.17 and
Countersunk Brass | | Countersunk Steel washers
8BA x 1/4" £1.95 | [8BA x 5/32" £1.50 2BA
8BA x 1/2" £2.22 8BA x 3/16" £1.95 10
10BA x 1/4" £204 | [8BAx 14" £1.85 16BA
10BA x 1/2" £2.37 SBA x 1/2" £245
12BA x 1/4" £230 | [8BA x 1.1/4" £3.80 Quantity
12BA x 1/2 £245 | [10BA x 1/4" £194 | discount
14BA x 1/4" £2.30 ||10BA x 1/2" £2.15 available
14BA x 1/2" £327 10BA x 3/4" £2.20
I6BA x 1/4" £2.85 | |Round head Steel Made
16BA x 1/2" £3.15 | [BBA x 1.3/16" £225 to
Round head Brass 10BA x 1/4" £3.62 BS57
10BA x 1/4" £2.20 ||10BA x 1/2" £230
10BA x 172" £2.20 10BA x 5/8" £2.30

62 Canterbury Road, Hawkinge, Kent CT18 7BP

Open weekdays (0900-1600)
Saturday mornings (0900-1200)

J§ WORKSHOP ACCESSORY KITS

FULL KIT TO
BUILD YOUR
OWN

£360.41
(UK P8P £6.25)

AlOx taper w
graduated table assembly
& other CNC pre-machined
iterns, together with steel, iron,
fasteners, drawings & instructions.

Only three weekends' work to gain %2°
precision for your lathe tools and end mills.

ALSO AVAILABLE

* 6" Abrasive Disc Attachment * 4 Facet Drill Grinding Jig

* Slitting Saw Grinding Attachment ¢ Diamond Wheel Dresser
* Wood Workers Attachment

Send £2 (refundable) for our [Sfex
latest Workshop Catalogue or -
visit our updated website Q

oz
|

files, PC

Desk

Cam programming software for Windows
computers. Machine DXF, STL, Image

Vector Cad/Cam low cost surface

CNC Machine controller and

B drilling and milling.

cad/cam

modelling and machining, and wireframe

THE Source for Low Cost Cad/Cam

http://www.imsrv.com

international credit card orders.

for lathe, mill, wire EDM.

IMService:

Free demo download,




gandmtools

(Go to our new welbsite, search for tooling or machines by maker
now with hundreds of photos and changing every day

web: www.gandmtools.co.uk

LATHES

Enginears Tool Room BLY/20 centra Lathe with Stand & Tooling,
20 VoltVGC £ 550.00
Emeco Maximat Super 11 Centre Lathe, Toaling, 3ph, VGC £2100.00
Emco Maximat Super 11 Centre Lathe, Toaling, 3ph,VGC .£2100.00

BCA Jig Borer/Mill, Stand, ColEts 3ph ..o e £ 975.00
BCA Jig Borer/Mill, Stand, 4 Collets Keylass Chuck,

Wice, Iph. £ 57500
Boxford VM30 Vanable Speed Vertical Mill 30 INTSplndIe Lollet
Chuck3ph 00

Tom Senior M1

email: sales@gandmtools.co.uk

Emco Maximat Super 11 Centre Lathe, Tooling, 3ph VGC .£2100.00  Tom Senior Vertical Milling Head,2MT. vam“| &

Emco Maximat Super 11 Centre Lathe, Toaling, 3ph,VGC .£2100.00  SIP MilyDrill NEW, 1ph 3MT £ 79900 Horizontal

Conect Cadet Plus CNC Lathe, Used Once Only,240 volt. £1450.00  Stand For Above Mill, Single

Pultra 1750 Bench Lathe, Drive Unit, Collets, Mikron 79 Gear Hobiber .. Ph VGC

Chucks,Tooling, 1ph VGC Strausak Gear Hob Sh [Mglsﬁ’m 1 !

Pultra 1750 Bench Lathe, MotorWell Tooled Collts, Blexander 28 4 Syindls EngraverJph ol

1phVGC £150000  Hauser 384 Jig Borer3ph, vat.

Pulira 1770 Bench Lathe c/w Handrest Talstock, Hauser 2 BA Jig Borerd3ph

10 Collets No Mator, Bechler Pinion Leaf Cutting Mac hine

Denford Starturn CNC Bench Lathe,1ph, Manual. Clock Gear Cutiing Machine, Constructed from Clarkson T & €

Denford Orac CNC Bench Lathe, 1ph, Manual . Grinder, Iph £ 32500

Boxdard AUD 5 x 22" athe, Well Taoled, New 240 Vol Single This! 158 Duplex Universal Miling Mac hine,

Phase MotarVGC £1850.00  Well Equipped3ph .. £250000

Boxdard BUD 5°x 22°Lathe, PCETooled, VGC, Tom Senior Mill, No Head or Horizontal Eqpt. Far Spares only,

Fitted New 240 Violt Motor £1650.00  Tablg is Good £ 35000

Boxfard AUD 4 £3"x 18" Lathe,Tooled, Aywon CNC Vertical Ml Anllam Crusader 2 Conirol, 2ph, Not y

New Single P1ase MOtOF FIte e wmesmsmssinee 15000 \orking £ New Myford Toolmex 4" Self
BD_:dmd Model A8 127 i POWER HACKSAWS/BANDSAWS ETC y Centering 3 Jaw Chuck
18" Lathe,Stand Gearbax, PCFETooling, Single Phase ......... 125000 pyminstor Pawer Taols Metal Cutfing Bandsavy Iph ... £ 15000 with Key & Reverse Jaws, Threaded
vao:d SII?EI' 7B Longbed3 1/2"x 30" Green3 & 4 Startrite Metora 10"Cut DFf Saw3ph Body, Fits Super7 & ML7,
Juw OCTRSteady,Iph Startrite 18-5-5 Vertical Bandsaw3ph WGC.. £ §50.00 £125.00 plus vat.
Myford MLT 3 172" 19"Lathe Startrite 18-5-5 Vertical Bandsaw,1ph, 240 Volt, !

Myford Super 7 Lang Bed Bench Lathe, 1ph, 0d,

Midhage HS804 Pracision Circular Saw,

mlﬂ Super 7 Bench Lathe with Tray & Blocks, 1ph, A 150mm Blades3oh £ 25000 Clarkson R8
i) ; GRINDERS,LINISHERS,POLISHERS -
Colchester Student 1800 67x 40 Lathe, Tooled, Excellent Rlexander Single Lip Grinder3ph ¢ o Emeo Maximat Super 11 Centre Lathe, Gn?i:lloll:?lcl:ll::l
Condition 3ph. w0 i g : 3ph, Tooled, VGC, 2 !
Lo — Christen (5-8 Drill Point Grinder3ph VL .....coovvvcvn o £1850.00 ' . ' with Operators

.[‘r.olcl:h:@larTrnmph 2000 Gap Bed Lathe, 7 1/2"x 50" 3ph, Dronsfield Eagla Surface GrinderGoolanrt Uni, £2100.00 plus vat. Handhook,
Colchester Taumph A Gap Bod Lath, Wel Tonted. 3 hmsu'n? M ikl £l -p Spanner & 4

g M = Pm_ - ;" : T”” o " Viceroy Double Ended Grinder, Pedestal Stand, 3ph VGCE 25000 Imperial Collets,
g"'_“mg;'h"”m' K2 LaoMetic.ookd, | Chisten 5.8 Dril Point rindes3ph, Lots of ookng.....£1650.00 Excellent

e | 3 o . b
. Il P

Colchester Bantam 1600 5% 205, (Late Type] ChucksLever Op 15';;95:."3&25 Dl Point Grinder on Cabinet $tand Some e Condition
Collet Att Coolant, OCTRGuards Light, Manual 3ph,VBC. £2500.00 - *Fo o ach e £135.00 plus vat.
Colchester Bantam 1600 5°x 20" Tooled,Coolant ACTE Viceroy Doublle Ended Buffer/Polisher3ph £ 7500

WGC,2ph £145000
Harrson 280 CNC Manual/CNC Training Lathe, Faults......£2000.00
Harrison 13”Swing Latha, 0ld & Dirty But Runs
Very Well Tecled, 3ph

E 650,00

Turner 7% 16™Heavy Duty Belt Linisher,Spare Belts 3ph £ 500.00
Hauser Jig GrinderWell Tooled Fph. I
Jaones & Shipman 540 Surface Grinder,Mag Chuck 3ph... £ 1000.00

) . A Erzell Rotary Filing Machine 3ph £ 25000
ﬂ:?fs;': ﬂ% ::ig-Ei:‘;ﬂ’iﬁ;ﬁ’iﬁﬁ:ﬁfﬂ:iﬁf;aﬂﬁf Canning 2HF Polishing Spandle,3ph.... .. e £35%000  Jones & Shipman 6" Machine Vice,
: g0y SHAPERS Type S4605-283, Good Condition,
Chuck Jph ot 14s Shaper, 3ph £ 50000
Harrison 1405 "x 25" Gap Bed Lathe Tooled ph......... £ 950.00 Chio% aper, 3 . £175.00 Il|l5 vat.

Harrison L5 4 ©"x 25" Gap Bed Lathe, Well Tooled, Variable

3 Box Table & Other Parts for Eliott 10M Shaper............ £ 100.00
Speed Drive,1ph,GC. £1200.00 PAR
Pultra 1770 Cabinat Mounted Micro Lathe, Dirive Unit, MIYFORD SPARES & TOOLING
Change Gears:

Well Toaled, 3ph
Acorn Capstan Lathe, 1ph, Cut 0ff Slide,0ld
Acomn Capstan Lathe, Iph, Cut Off Slide, I
DRILLING MACHINES

Boxford Union Pillar Drills, Rack Op Table, 3ph
Boxdord Union Pillar Drill, 3ph, Excellent Condi
Thaka Arbo No 26 Statian Turret Drill Head 3MT.

IMain Giear For Alba Shaper & Box of Other Spare Parts.£ 100.00

HTED (00, 21TE7.00, 23 TE7.00, 24TE7 00, 25TH7.50, 26TE7 50, 217 50,
BTER00,29TEA 00,30T£8.00,31TE6.50,32TER 50,3168 50 HTER 75,35

£9,00,37T£9 50 38TE9 50,39TEQ 50,40TEQ 50 42TE9 75, 43T
£10.00,84TE10.00 45TEI050,46TE1 100 47TEN1.00 48TE11,0050T€13.
5051TE13.50,53TE14.5054T£14.50,55TE14.75 56 TE1S. 00 STTE15.00,5
BTE15.00,59TE 15,50 §0TE15.5061TE16.50,62TE16.50 S3TEN .00 G4TE
17.0065TE18.00, 66TE18.50,70TE1E.50,75TE19 50 80TE21 S081TE1 5

Boxford BUD 5" x 22" Centre Lathe,

Fitted Single Phase Motor, Tooled, VGC,

£1650.00 plus vat.

res Available for Fobco Star7/8 and 10/8 Pillar & i
e W ¢ poa DASTEZ4000TER D0S1TEZS 00SSTERS.00,00TEZ7 00,1 Z7TE3S.00 Uni;:‘;:'lampﬁ“n
H & G 23N Bench Tapping Machine,Fitted 1/64"-1/4Drill Metric Conve rsion Set,Comprises Quadrant,Gears Spacers and Machine g
Chock h £2000 WS iy Swivel & Tt
Startrite Mercury Bench DAlL3h . —...oovooee £ 15000 Myford 3 Point Steady NEW. Table/Vertical
Clearance of Meddings,Startrite Progress,Tauco,Fobeo,Union Myford 2 Paint Stea :hr.NE-_\'. Head, 30INT
Pilar & Bench Drifls, Choice of Z5all Three Phase £35.00 Myford ML7 Long Cross Stide NEW. Spindle
Meddings Pacera Pilar Dril Myford Super Manual Inc Gearbox Info ] H pi i
Sealey Pillar Drill, 1ph Toolmex 100mm 3 Mount NEW. £ 12500 .. 0 orizon a&
MILLING MACHINES Toolmex 160mm 4 Jaw Ind Chuck Myford Direct Mount, Hunton Bench Press, Type 12/98, A ;erarrgRD
Tom Senior M1VarticalHorizontal Mill, 1ph, VGG £145000 NEW £ 1500 Capacity 3/8 - 1" diameter, with ’E 0”’“ 1
TEP CNC Banch Engraver, 1ph, Unused, As New.......... Lo U £ 300 accessories, VGC, £350.00 plus vat, Coot
Aciera F3 VerticalHori Tolroom Mill, 3 Axds DRO, Myford 9" Fac eplat 40.00 andigon
Well Tooled,3ph E4750000  MYTOrd 4 1727 CAOHIIBE .. oo s s 15.00 —_ £4750.00 plus vat.
Aciara F4 Universal Milling Ma chine, Well Toaled, Myford 4 Chaeck Backplate.. £ 1800
DORO, 3ph £a75000  Myford 5°Chasck Backplate . 2000
Tom Sensor M1 Ve ticalHonzorital Mill, 240 valt Single Phase, Myford MATEV Blo<k. 1200
Requiras Work! £ 77500 Mhyford Cross & Top Slide Fitted Single Toolpost Late Type,

Bridgeport Series 1 CNC Turret Mill, Tooled, 3ph............ £1500.00  Unused £

Bridgeport Varispeed Turret Mill, 42°x 9 Table, Myford Super 7 Talstock £ 175,00

Power Feed, 3ph £1250.00 Myford MLT Saddle/Apron ... o

Bridgeport Varispeed Turret Mill, 42"x 9" Table, Myford MLI/Super 7 Lathe Bed {well used)

Power Feed, 3ph £ 97500 Mhyford Super 7 Cabinet Stand with Cupboard Rusty Bottom New Toolmex
Bridgeport Varispeed Tusret Mill, 30INT Spindle, Power Feed Edge,Long Bed £ 20000 12" Height
Defective, DRO 3ph. £ B50.00 Mhyford Super 7 Saddle Apron & Cross Shide ... £ 250,00 Gau e,
Alexander 2A Die Sinker/Engraver, Single Phase, Myford Dividing Head & Tailstock, 2 Division Plates, £40.00 p?us vat,
M0 Vol VGC £ 500.00

Adcock & Shipley Vertical Mill, 40 INT3ph... £ 45000 Myford Dividing Head and 4 Plates, VGG L

Beaver Mark 2 Tusret Mill, DRO,2ph.......

Boxfard 185HMC CNC Horizontal Machining Centre......£2500.00 & Pointer Wohlhaupter UPA2 2MT Boring &
Burke Machine Tool Co. Small Horizontal Mill, 0ld ... Myford Rear Toolpost Facing Head, Boxed,
Conect Contour Minor Vertical CNC Milling Machine, used Myford Swiveling Vertical Shde ... £285.00 plus vat.

Once,Immaculate, Iph

KRV Turret Mill, DRO, 3ph ... e £ 750,00

Miyford Part Mo 1430 Seriess 7 Leadscrew

Miyford Tookmex Quick Change Toolpost + 4 holders .
Myford Quick Change Gearbox & Leadscrew

All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.

Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only

G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Telephone 01903 892510  fax 01903 892221




28 09 o8l g

@ Plain Water Gauges - Stanchions - Steam Injector Valves - Blowdown Valves @
Injectors - Lubricators - Hand Pumps - Pressure Gauges - Drain Cocks - Globe Valves
Safety Valves - Boiler Feed Check Valves - Elbows - Steam Whistles - Chime Whistles -
Whistle Valves - Valve Hand Wheels - Three Way Couplings - Union Nuts - Pipe Nipples
Pipe Olives - Drain Cocks - Brass Oil Pots with Screwed Caps - Brass Qilers - etc.etc.

n Steam Fittings .
Beautifully made Live Steam Fittings from G.L.R. Distributors @ '-

v d Bt

Taps - Dies - Reamers - End Mills - Slot Drills - Drills - Slitting Saws - Tool steel - T Slot Cutters - Woodruff Cutters

Sievert Brazing & Soldering Equipment || Silver Solder Measuring Equipment -
Silver Solder -

Starter Kit : Soft Solder = r a=_
Regulator i Speedy solder

Neck Tube . Solder Plafnt
2 Metre Hose ;& S{S}ldﬁr S;\;Ippfr »
25mm Burner older Mas _ ) K
Torch Handle &! £125.00 Fluxes F- ——

Loco Drawings - Castings - Qils - Hand Tools - Fasteners - Rivets - Allen Screws - Studding - Springs - Bearings

- ftad B @

Assorted packs of top quality materials 20% off catalogue prices

Swivelling Bogies Special Offer — m— i
Carbide Tools I:'-’,l || |""|“||Ih _— e

\ i | === =g

. e -
% Piece Carbide Tipped Tool Sets
R o 2 1fi§8h k £22 5/16” Shank £25 ZMT Chwick & Aftior
ﬁt.— 3/8° Shank £38 112 Shank £30 . Ofleed @ £1260
: Unbeatable Value ;
Diamond whee| Dressers —— Diamond Eze Laps ‘SN

Laser cut locomotive frames Ask for price and delivery

G L R Distributors Ltd, unit C1, Geddings Road, Hoddesdon, Herts. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail petegir@btopenworld.com Send 6 1st class stamps for
Web site - www.modelmakingsupplies.co.uk or www.glrmodelsupplies.com Catalogue & Price list



MG Engineering Services Ltd Isle of Man

Oxford Precision, Yamoto, Indexa-Seiki, Swiss Tech etc.

We are now agents for the Cromwell Group. A British Company established in 1970 supplying
industry with “top quality, made to a standard not to a price” tools.

Some of you will recognise these brand names: Sherwood Cutting Tools, Kennedy Tools,

A comprehensive 470 page catalogue is available - Please send four 1st Class stamps to receive one.

& N

2 4

detail work, Each approx. 2114 long.
Set of 3, scraper, bull nose & block.
e NOW (18 Per SET

Sat of Sherwood Countarbores
M3 - M12 7 piece screwed shank.
Toolroom quality. £69.50

FETELT DL L

Kennedy Massive 70 piece socket set Industrial quality - 26 met
sockets 8-36mm, 17 AF 5/45 - 114, 11 Whitworth Vg -3/,
16 other pleces. 1/; * Drive, Case measures 13"x23" £160

Full range of Metric, AF, Whitworth and BA spanners available

A

h 4

a

Cutter Grinder made by \
Interwood Essex. Originally
for sharpening router cutters.
Would easily adapt to tool
and cutter grinder.

Superb quality cast iron,
adjustable everything!
Indexing slide, 230 Volt
motor mounted on traversing
swivel vertical slide, approx
weight 25kg

only £495

r

Miscellaneous & Measuring Equipment - Limited Quantity, Be Quick!

N

New/Old Stock, Genuine Moore & Wright Sheffield Steel Firm Joint Outside

9 pee. Toolsteel Set HSS plus 10% Cobalt. 5 round, B-15mm,

Calipers sizes 8-10-12°

\Llew Boxford 67, 4 jaw, independent chuck

£8 each or three for {20

A few inside pairs available 10-12* (4]

Micrometers - good quality made in Poland

Set of three 0-75mm with standards (boxed) 30

1-2° £10 sach 2-3° £15 each  125- 150mm £28 each

Set of two 1-2° and 0-25mm 15 a set

Draper Japanese Micrometers 50-75mm (28 each

Mitutoyo Second Hand Micrometers 0-17 and 0-25mm £15 each

2-3" (all boxed) s

Myford Vertical Milling Slide & Vice (4}
€125

All prices Inc. VAT and carmmiage to mainland UK

No credit card

S0rfy

Goods dispatched immediately on receipt of cheque/postal order made

o accept payment in Euros. Enguines

4 square 5-12mm approx. 100mm long £17.50
Starratt Bore Micrometer Kit 0-12° Excellent condition 65
Mitutoyo Depth Micrometer Set
0-150mm Original packaging/calibration certificate - unused s
Mitutoyo Micrometer 0-4° interchangablie spindles, original
packaging/certificate - unused (S0
“Matrix® 100mm Sine Bar by Coventry Tool & Guage Co. As new (65
Solar powered, fully automatic Welding Headshield.
Variable shade 9-13, Meets CE & DIN standards on

to Stephen Cioppet on 076 4548650

out to MG Engimeering Sarvices Ltd

g, Ballaki

y Hill, Colby, isle of Man 1M9 48BN



NEW™
STORE

e
AIDSTONE

MO W

OpeN

PROFESSIONAL TOOL
CHESTS & CABINETS
THE ULTIMATE IN TOOL
CHEST STORAGE!

MODEL  DESC NinﬂlD EX VAT N(\HT

£89.95 £105.69

£119.95 £140.98

£54.95 £64.57

£169.95 £199.69

£199.95 £234.94

D £129.95 £152.69
13 30rab -T-msns £187.94

AT, (BB206 was £111.57 i WT

. MECHANIE 00
= (] CHESTS & CABINETS |
* Robst steel |
construction
* | piece roll
formed fricton
slide drawer

runners

a4
INCYAT
INC VAT
£46.24
£58.69
£9942
£9942
£11745
£16444 )

MoDEL
(600
asn
[4(¢10]

DESC.

iDmerl
9 Drawer chest
5 Dr, cobinet
(10800 510r. Chest/ccb
(070 FOr.abiet 35y REET)
'(1(13'1'10 130r. M’dm (L7 £139.95

§ TURBO AIR
COMPRESSORS

DR LOAD EX VAT
[[7l £39.95
LW c4095
EITY £34.95
[T £34.95

* 7 ofm displacement |
+ |.5Hp + 24Ler |
Clarke rubber |

..W,:

air hose (10m)

FROM ONLY £9.95 EXVAT |

9.95 EX VAT £11.69 INC VAT
OTHER MODELS IN THE RANGE

CFM__TANK _ EX VAT  INC VAT
JLI 8495 £99.82

E120.95 £15269
£160.95 £199.69
| £25495 £299.57
£150.95 £305.84
£359.95

N AIR TOOLS &
4 SPRAY GUNS

EX VAT
£1895
EN7.95
£1595
£19.95
£19.95
B 1455
j 2495
£5.95
£2695
£33.95
£37.95

Vet Vy Rt (2218
Tl AZER

'II
rrqhsm{s«r O 62599

(ORDER ONI.IIIE

umﬂ.co.
mmm ST THE FOLL AN

|I © 0845 450 1800
[ 0845450 1801

TEI._ SALES “==

supsmonzs
~ TELESALES
- WEBSITE
WA TO. .y

EATL

sExtra ﬁew; e&vugg dovble

weoll sh

constructicn

Y

Kit includes: |

Rotary tool » Im flexible drive » Height adjusuble | §
mnd «nﬂi clamp +#0x accessoriesiconsumables |

FROM ONLY
£119:%
£1402%

Includes free:

\* Face mask

* Exrth clam
* Gas
regulator

+ Welding wire
+ CO;4 gas bottle

EX VAT INC VAT

£119.95 £140.94
£139.95 £164.44

3100
0130
w150
I
S
30TES

£159.9
| aim99
£239.9
£299.9
£329.9

MODEL
(AGT15C

(AL
(6232
\gonris

DISC SIZE MOTOR
imm 720w

Ml5m S00w
Lilmm 2000w
15mm 1070w

* 100w soldering gun

* Hands free magnifier
* Scraper | probe tool
* Spare ;oldenngg,un tip * Solder coil

£
£

opt

|;ll

EX VAT
£24.95

£25.95
£29.95
£29.95

!zw depth 75mm

5 £187.94
5 £211.44
5 £281.94
3 £351.44
5 £387.69

ier (a ipet £8.49 £9.98

.l:l.-h WORKBENCH

INC VAT
£29.31
£30.49
£35.19

Large lockable
binet
|+ Extra thick, reversible
plywoed faced werkiep

+ 360" double IDl:ng swnd base

-

(ATTACHMENT)
= 250mm between centres
# | 53mm swing over bed

G Dmpirne

with bolt
mrountings &
feet anchor heles

CBGEWY features &
wetstone & §"drystone.

ONI.'I"
ia P.:u

E 4 4 N MODEL

(BGERP

+ Jaw width | 2Tmm
« Jaw opening 120mm
+ 360" rotating vice head |

(BGHRSC
(BGARC*
5C

m MEASURING
. INSTRUMENTS .m DRILL PRESSES

OTHER SIZES
s AVAILABLE ) |
EX VAT INC VAT

£19.95 £23. lll

DUTY _WHEEL DIA.
( by
(SG6RI  PRO

o

EX VAT INC VAT
E12.75 £14.98
| £18.95 £20.17
£25.49 £29.95
£29.95 £35.19
£33.95 £39.89
£33.95 £39.89

HO
D TS0

FROM ONLY

£299%,
19

Full range
of Drill Vices
__available

% Im:hn‘les wet ‘T slot
table & workdight

+ LWH: 120520600:¢850men

| + Constructed from robuse, heavy gauge steel

* 30w scldering iron
* De-Selder ool
* Soldering iron stand

* Pet of fl %)

ENGINEERS
WORKBENCHES
FROM ONLY

1147
1352
Shown with
ional drawer |

ONLY £11.55 EXVAT |

£15.7% INC VAT

+ 3mm hi

+ Rurners fior cption

MODEL _ SIZE (LWH MM) _ EX VAT
[l

BARNSLEY 0]226 732297
;unlefm(r Rond, Bar

EAT BARR 0]?1 3587977
4 Birminghom Rood, Great Barr
B'HAM HAY MILLS 0121 771 3433
I]S" (nunin Road, Hay Mills
01204 365799
1 llmma Street
ERADFORD 01274 350962
105-107 Monninghom Lone

0117 935 1060 |GATESHEAD

1- 3[h-urrh Rood, Lowrence Hill
CARDIF 029 20446 5424

44 44\ (ln foad

85 I.nr-dnn Rood

CHESTER

43-45 51, Jomes Street

COVENTRY

01228 591666
01244 311258

Bishop S1.
(OLCHESTER
Urit 4 Horth S¢, S

ROYDON
423427 Brighton Rood, South Croydon

Jl c114.95 £035.07
l £149.95 £176.19
E169.95 EN99.69

024 7622 4227 IlIJI.l
01206 762831 |ILF

Rood.mu{i_.

020 B763 0640 |LEEDS

ade,te-!
o

» Ideal for airbrush work'
» | 58 cfm air dis

DARLINGTON
214 Northgote

DEAL (KENT)
182 - 186 High Strest
DERBY
Nrw»rg; Stroot

24-76 Trodes Lone
ED INBURGH
163-171 Piersfiald Terroce
0191 493 2520
0141 332 9231
01452 417 948
01472 354435
01482 223161
0208 518 4286

0113 231 0400

01325 380841

01332 290931
01382 225 140

50 Lobley Hill Rood
GLASGOW
EN GI Western Rd

8-10 Holderness Road
ORD
T46-748 [Eostorn Ave
EE
297729 Wirkstall Rood

p = “PROKIT-CAl

r for accurate iurupalnl control
ONI.Y £23.95 EX VAT hﬂ 1411
[ [ET5 T AIR coMPRESSOR

| WIZ OIL FREE MINI AIR
OMPRESSOR

01304 373 434 |LIVERPOOL

0131 659 5919 |LONDO)

£79.95
£99.95
f £12995
E13495
£149.95
E15995 £187.94
J £18995 £22319
E3TNI5 Edd6M

£138.57
£176.19

4 REDUCED! CDPIOIBWas £64.37 inc VAT

g [F73 * JBLAST CABINETS

DIY KIT - CABIH}

+ Spray pattern adjustable |
ONLY £7.99 EXVAT |
£9.39 INCYAT
2P(pictured) |

e = Special lightweight hose
C VAT,

(SI?I]B (orrwr Gobine!
830 Lorge Gbinel

eme
L. J 8 Bar MaxWorking Pressure

0116 261 0658
0151 709 4484

LEICESTER

9 Melton Reoo

EE Lnndan Road
020 8803 0861

6 Knndul Parade, Edmonton N18
LONDION 020 8558 8284
503-507 Lea Bridge Rood, Leyton, E10

N 020 7488 2129
100 The Highway, Docklonds
MAIDSTONE 01622 769 572
57 Upper Stane Sireet NOW OPEN
MANCHESTER 0161 941 2666
?! M-umlm!nl Rood, ﬁ|lr|r|('|nm

6 23 622160
iﬁ? (hc,!cuheH Fond, 50
MIDDLESEROUGH n‘M? 77881
Mondale Triangle, Thornal
HORWICH [} Hﬂ“ 766402
[Heigharm Street
HOTTANGHAM 01 '| 59561811
211 Lower I’n||mm-(nl Stree
PETERBEOROUGH 0 1?33 anzio
417 Lincoln Road, Milfield

burrs, carbors & dre
& revitalise aluminium

1® 11,020 her/h May

P
uem £94.95 £111.57
({70 £249..95 £293.69

FLYMUUTH ¥ 01?52 254050
sa &4 Embankment Rood

01202 717913
IJ? 139 Bourmemouth l&ond Furallsdnnt e

2?? 283 Copnor Road, (upnw
M 01772 703262

53 Bh:l;ﬁwl Read
0114 258 0831

l 53 London Rood, Heeley

SOUTHAMPTON 023 8055 7788
516-518 Portswood Road
STOKE-OIN-TRENT 01782 287321
382-396 Waterloo Road, Hanley
SUNDERLAND 0191 ;10 arns
I3 15 Elhope Rood, I:irunim

792 792969
? Somlet Rood, Llansomlet
SWINDON 07 4eNnr

21 Victorio Rood
TWICKENHAM 020 8892 97
01502 494186

83-85 Heath Rood
W
01905 723451

OLVERHPTH
Parkfield Rood, Bilstor
Wﬂﬁ([ﬂfﬁ
48a Upper Tything

For security reasons, calls may be monitored. All prices correct at time of going to press.We reserve the right to change products & prices at any time. All offfers subject to availability, EROE. Please quote ref. M3 when responding to this advert.

* Power
* Serew cutting facility
» Transforms the CL250M
into a superb Lathe/Mill
o 10mm max drill capacity
* Yariable 30mm travel
for drilling spindle:

| REDUCED!

ONLY £159.95 EX VAT
£187.94 INCVAT

(L WAS £199.69 INC VAT

Full range
of accessories

+ 430mm between centres

» Compound slide with 4 way tool post

» Power fed screw cutting facility

* Forwardireverse lathe operation

* Clutch for independent rnlil fdrlil operation
Shown with optional floor sta
ONLY £119.95 EXVAT i.Hll?-IINCVﬂT

ALSO AVAILABLE: L-ﬂD As above but

withous the MillDrill he:

ONLY £549.95 EX \FﬁT £646.19 INCWAT

B IN.B: The MillDrill head is not available separately

MICRO MILLING &
DRILLING MACHINE

ONLY
£2397%
£281:

» 150w230v motor
* Variable speed 1000-2000rpm
« MT2 Spindle Taper
» Face mill capacity
20mm, end mill 10mm
" » Table cross travel #0mm,
longitudal travel | 80mm

+ 300mm between centres
» LHIRH thread screw cutting
» Electronic variable speed

+ Self centering 3 jaw chuck & guard [§ ' bl Bl
* Gear change set « Power feed e

N
ACCESSORIES AYAILABLE

Clarke T mu.m_m

Precision engineered with

cast iren head, base & eolumn . 18
= Spindle speeds 100-2150rpm P48
« ¥ Hp, 230v, | Ph motor

* Accessories available

* &3mm millirg cu:l:er

* lémm chuck

Y|+ Table size 595:I90

Collect from your local branc

Ordar from www.m« inemart. m.ul:

ol elar
TELEPHOE S69s 550 1oee GaCAL RATE




Index
The index for MEW issues 93 to 104 will be
found in the centre pages of this issue and
may be either pulled out or copied. Earlier
indexes were compiled by Harold Hall,
who has now passed the baton to Barry
Chamberlain. Our thanks go to Barry for
continuing this work. As before the index
will be available in updated disk form.
Also on the index front | would also
commend Colin Usher's website to
readers. On the site will be found not only
indexes for Model Engineers’ Workshop,
Model Engineer, and Engineering in
Miniature, but also a number of other
sections of interest to the hobby. These
include a suppliers’ list, and technical
information such as wheel and track
standards for popular gauges.

Rip Off Britain?
In his articles describing the conversion of
the X2 Mill to CNC operation, Dick Stephen
has advocated the use of ballscrews. In
particular, he had found just what he
needed in the range produced by THK. In
common with many other firms supplying
to industry, THK sell via distributors
specializing in bearing and related products.
When such a distributor sells to an
industrial client, two factors come into play.
First, for the customer, it may be the
solution to a problem (rather than just a
gpare part) and hence have a value,
perhaps in reduced downtime, which far
exceeds the quoted price of the item.
Second, the person doing the purchasing is
likely to be a buyer, spending company
money rather than his own hard earned
cash. These two factors can encourage the
distributor to go for “what the market will
stand” which may be a highly inflated price.
Dick has been in touch after being
contacted by a number of disgruntled
builders who have been quoted various
amounts up to £300.00 for a single
ballscrew. The prices posted by different
branches of the same distributor also vary
wildly. The advice to anyone shopping for
ballscrews must be to research suppliers
via the internet and then shop around. As
a guide, any supplier quoting more than
£140.00 for a ballscrew for the X3 project
should be told politely where to get off.

Age and infirmity

not a barrier

It is generally accepted that workshop
enthusiasts and model engineers tend to fall
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into the upper age group. Increasing weight
and reducing fitness certainly discourages
me nowadays from continued participation
in motorsport. Following the publication of
Peter Rawlinson's article describing his car
hoist, which made reference to his electric
scooter, several readers have in the course
of phone conwversations to the editorial
office expressed their admiration for Peter’s
efforts to overcome adversity. On a similar
related theme, elsewhere in this issue, will
be found an article presented by “Blind
Pugh”. The author, a retired toolmaker rang
me some time ago to enquire whether it
would be possible to submit an article in
audio tape form as he is now blind.
Naturally my reaction was “Let's give it a
try”. Through the good offices of our local
(Perth) Society for the Blind, it has been
possible to transcribe the tape for
publication, and | believe that the advice
given in the article will be of great help to
those seeking the ultimate in presentation
of screwed assemblies.

Training at the
Society of Model
and Experimental
Engineers

The following announcement was received
from the SMEE.

Following the success of its Basic Training
Course, the Society of Model & Experimental
Engineers proposed to run a second course
cowvering the building of a small oscillating
engine. Unfortunately the records of those
who expressed an interest in the course have
been lost making it impossible for the society
to contact them individually.

The volunteer group who put the basic
training course together found they had
underestimated the practicalities of
developing the content of course covering
the building of an engine. Even something
superficially as simple as an oscillating
engine. Practical experience has shown
that tackling the Stuart engine as an initial
project is too ambitious and would result
in an engine requiring further work in
boiler making to produce a working model.
The Polly Engine, described in one of the
“standard” model engineering books has
been examined and a group are working
on the design of a course covering the
building of this model as an alternative
“first” model.

The Polly engine combines a simple
boiler and single acting oscillating engine
in one model. However it does require a
variety of skills to build including:

Understanding the legislation affecting
model boilers. Sheet metal work including:

marking out: rolling a cylinder: flanging:
riveting: silver soldering: Pipe fitting and
bending connections and sealing. Boiler
testing. Preparing and making special lathe
tools, arbors, tool sharpening, drills,
reamers, taps and dies. Turning-flanging
plates, boiler fittings, safety valves,
pistons, flywheels, cylinders. Soft
soldering. Fitting.

The notes and lectures will be prepared
to the same high standard as the Basic
course to ensure even the novice will be
able to follow it. Those who have
experience of the way the information is
presented will understand the amount of
work involved in preparation.

As soon as the work is completed
information will be released. In the mean-
time anyone who is interested can register
to receive the information by writing to the
Society at: The Society of Model &
Experimental Engineers, Marshall House,28
Wanless Road, London SE24 0HW

In the Workshop

Whilst my workshop houses a compressor
suitable for car paint spraying, it is
something of an overkill for an airbrush. At
a recent autojumble, | chanced on a small
compressor, which looked promising. The
vendor claimed, “It goes but won't blow"™.
For a fiver, | thought it would be worth the
risk. Back home and plugged in, it didn't
go either. After a partial stripdown it was
apparent that the piston and rod were
stuck with corrosion. Cleaned and
reassembled it did go but didn’t blow. The
valve cover was then removed exposing
the two valves. Each was found to have
one moving part, a rubber moulding, flat
on the underside, but with a deep “X”
formed in the upper surface. This shape
was intended to allow sealing on the flat
face, but to pass air through the “X". In the
“as found” configuration, both valves were
trying to function as exhaust valves, and
no air was being admitted. One rubber
moulding was inverted and the whole
reassembled. It now delivers 45psi with
more than enough volume for an airbrush;
well worth the fiver!

Compressor for a fiver
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TWO HEADS BETTER
THAN ONE? (1)

1 rﬁ

i

1. Large and small heads
with typical tooling.

Background

A couple of years ago prompted by the purchase of my first milling machine and over
enthusiasm brought about by misguided confidence, | purchased castings to produce the
Quorn. After careful examination of the drawings | became aware of one or two gaping
holes in my workshop armoury and so, with suppressed frustration, set about the task of
increasing my capabilities before jumping headlong into the main project. The first
obvious shortfall | foresaw, was machining the numerous and accurate bores. Originally
Professor Chaddock machined them either by holding the casting on the faceplate and
boring as normal, or by holding on the cross slide using a boring bar between centres. |
didn’t fancy either of these (| can't for the life of me adjust a boring bar accurately) and
decided that a robust boring head, which could be used either in the milling machine or in
the lathe, would suit me better.

In my defence, | did already have a boring head at that time; one of my first projects
a lot of years ago, when | acquired my much loved and cherished ML7, was to make a
light duty boring head. This was designed without dovetail slides because of the
difficulty in machining them without a milling machine or vertical slide, or indeed the
experience. So the main sliding component was based around a ground silver steel bar
with a keyway to prevent rotation. This gawve a relatively simple and compact tool, with
a capacity of around 50 to 60mm diameter, has a low out of balance mass and was
adequate for most of the work undertaken on my ML7, so long as the work rate was
kept within reasonable limits.

The second boring head, therefore, was a more meaty and conventional design
which did use dovetail slides and was designed to fit directly on to the Myford nose for
rigidity in the lathe, or to a Morse taper adapter for the mill. The result was a tool that
was built like the proverbial brick built outhouse, and chewed its way admirably through
some pretty demanding castings at a satisfying rate. Having made both these designs
and thought, subsequently, about ways to improve them, both the heads have been
modified very slightly from the originals, however the more observant amongst us may
notice that there are no photographs of the heavy duty head extension bar or the side
hole. The reason for this, as you may have guessed is that this is an afterthought = still,
better late than never!

So, there you have it, | ended up designing and making two very different types of
boring heads, as shown in Photo 1. Both are made from stock materials, and this first
article will deal with the light duty version, while the second, which will appear in the
next issue, will cover the more meaty device, with a few notes about boring tools and
techniques added at the end for good measure. Construction notes will assume the use
of a lathe without a vertical slide for the light duty head and | will expand a little more
on some of the techniques required for those who find that useful. For the heavy duty
one, | will assume a more highly equipped shop with access to a vertical milling
machine. The designs are based around metric dimensions and my apologies to those
readers who prefer imperial. However, as a token olive branch, | have included
information to provide an imperial dial and leadscrew alternative for both.
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Will Bells describes two boring
heads, one, covered here, for

light duty, the second, in part
two, for heavier work

The light duty
boring head

Because this design (the key components
are shown in Photo 2) doesn't involve a
dovetail slide, the head is simple enough
to be machined on the ML7 or similar lathe
without the need for a vertical slide. There
are some simple milling operations but,
assuming the facility exists to clamp
components to the cross slide, these are
straight forward enough. Graduating the
dial can be accomplished by use of a
standard Myford change wheel train with a
plunger detent set up.

IA;

2. Key components of light duty head.

Construction

Newver, ever start a presentation (or in this
case an article) with an apology! This was
once hammered home to me as part of a
‘thinking on your feet’ course by a rather
imposing lady. So in deference to her, | will
not start this article by saying sorry.
Instead, because this tool was constructed
some 20 years ago and therefore the
drawings have been retrospectively
produced and there are no original
photographs of construction, | will revel in
the thought that there could be some
confusion, and even more probably some
errars in this article. Oh what the

heck .... sorry.

Arbor

Perversely, the first component to make is
the arbor. | say this because the top slide
angle, once set for the Jacobs 33 taper,
can be maintained for the mating socket in
the body. You could of course choose to
make the body fit directly on to the lathe
nose in which case this is not necessary.
The sensible approach to take is to

Model Engineers’ Workshop



A few notes on taper turning

Setting the tool height

When turning a taper it is necessary to
set the tool close to centre height
otherwise the turned surface basically
ends up curved and at a different angle
to that set, Fortunately things are
nowhere near as critical as some
rumours have suggested on this,
especially for shallow angles or larger
diameter tapers. (T he article by Peter
McQueen in MEW Issue 81 discusses
this.) As an example, for an MT2 a
0.5mm error on tool height would
theoretically curve the surface by around
0.0002mm in the centre. The angular
error, assuming the top slide was
perfectly set would be equivalent to
around 0.006mm at one end. For us
mortals this is small to say the least and,
of course, the angular error is
compensated for anyway on most setting
methods. Things do get a little more
interesting though when smaller
diameters or steeper angles are
concerned, for example for an INT30
taper the errors are in the order of
0.003mm in the centre and .015mm
angular which starts to becorme more
important. So, the bottom line is set the
tool as close as possible without being
too pedantic about it.

An added complication, however, is
that the shape of the tool can make a big
difference to how you measure the
centre height. Take, for example, a fairly
standard knife type tool with a side rake
angle of 10 degrees and a tip radius of
1.5mm. The difference between a
casually measured height and actual
cutting height can be a surprising 0.3mm.
This is simply because the cutting edge is
not at the highest part of the tip; it's
around the corner and down the hill a
bit! The answer to this, | guess, is either
to use an eyeglass and judgement when
setting matters, or to use a tool where
the cutting point is the highest part, such
as a round nose tool perpendicular to
the surface.

Setting the top slide

Clocking with the DTl against an existing
shank held between centres is often
recommended for setting the top slide to
a taper. If you are turning between
centres (with the tool on centre linel) it is
accurate because it helps to compensate
for tailstock setting errors. Be very careful
to ensure that the DTI stylus measures
on the centre line. Thase with taper
turning attachments will have less
problems, but with all methods always
blue the taper (or a soft pencil line down
the length of the taper) and try the fit
before finally accepting as complete.

Everyone seems to have a preferred
method of setting up for tapers, all with
varying degrees of merit. My favourite
method may not suit all tastes because it
needs a bit of pre-setting up and a
calculator during the operation, but from
then on has much to commend it. Qverall
it's quick because there is minimal trial
and error, mostly being correct after the
first setting and needs only a small piece
of bar as a test piece (frugality strikes
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again). A piece of bar 20mm ©

diameter, sticking out from the chuck
by 30mm is perfect, as shown in

Diagram 1. It sets the top slide to an m

accurate angle, so beware if you turn
between centres and have a set
up error.

As so often with these things, it is
easier to do than to describe, but in
essence the theory is that you use a
small test piece (and a calculator) to
accurately find the angle the top slide
is currently set to. The next part is to
adjust the top slide by using a dial
gauge to remove the trial and error
bit. Theoretically, there is a small
error in the adjustment method, and
it is small over small adjustments, but
if you get to the stage where that
makes a difference to you, you don't
need this article!

Preparing the top
slide

First of all you need to do some
measuring on the top slide and mark
two positions, ‘A’ and ‘B’ on the side
of the topslide as shown in Diagram 1
and in the Photo 3. With my ML7
these are 2in. apart towards the

DIFFERENCE BE TWEEN
DIAMETERS

- MARK ‘A"

o - MARK'B

i

Diagram 1. Setting the top
slide for taper turning

DIST. BETWEEN
TWO MARKS 'L

=

CURRENT ANGLE=SINY(d/2L)

Iii_L

L

MOVIIEFENT

!

DISTANCE

D |
X=D'TAN(ANGULAR ERROR})

extremes of travel, and coincide with
zero points on the dial, turning the
handle in the clockwise direction to avoid
backlash effects. Next you mark a
convenient position for the dial gauge to
touch, such as the back of the top slide,
shown as position ‘C’ and in Photo 4.
Measure the distance ‘D’ from the pivot
point as shown, with the top slide at
position “A’.

You should check that the top slide
leadscrew is accurate as this method
relies on the fact that the leadscrew will
move the topslide a defined amount.
Move the slide between positions ‘A’ and
‘B, from zero to zero on the dial and
compare to the actual measured
distance. If it is more than a few thou you
can modify the formula, otherwise ignore
it. Over 2in. my humble and well used
ML7 is only 3 thou out, which gives a
tiny error.

Now you are ready to set the top slide by

the following;

® Hold the test piece in the chuck (see
Diagram 1)

@& Set the top slide approximately (ie as
close as possible by the graduations

‘L._'._ G b

3. Reference marks used in measuring top
slide angle.

or with a bevel gauge).

® Zero the topslide at mark ‘B’ and
adjust the cross slide (and clamp) to
skim the test piece.

® Retract the topslide to mark ‘A" and
skim the smaller diameter. If this is a
new test piece, you will need to take
incremental cuts as you move the slide
towards the mark to machine a step.

® Measure the two diameters carefully
with a micrometer.

Now you know, by following the
calculations noted on Diagram 1, the
angle that the top slide is precisely set to
and, therefore, the error.

To adjust the topslide

® Keep the topslide at mark ‘A’ and
place the DTl on position ‘C’ as
shown.

® Adjust the topslide angle by the
amount given by the formula and
read off the dial gauge.

Repeat the method and adjust again
if necessary.

4. Using dial gauge for checking topslide
angle. Note this topslide has machined
sides.
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purchase a ready ground MT2 soft blank,
available at bargain prices from our usual
suppliers, and take it from there. The use
of a ready made shank, complete with
Jacobs taper, is possible. You will probably
have to drill and tap the hole in the short
end as the commercial items frequently
lack this feature. | considered this is
essential to safeguard it from slipping in
use. For those brave souls made of harder
stuff (or just plain mean like me), they can
easily be made from scratch.

The best method of making the tapers
depends on a number of factors such as
preference, how worn or well set up the
lathe is, which taper you choose and
whether you prefer to make the shaft
totally between centres. | do not (yet) own
a taper turning attachment and rarely set
the tailstock over, so my preferred method
where possible is to hold bar in the chuck
to turn the main taper with the angled
topslide, then fit the Morse taper into the
lathe spindle to complete the other end.
The lathe must be in good order and light
cuts taken to avoid chatter, but it allows
unrestricted access of the top slide without
fouling the tailstock centre.

Suggested operation sequence:

® Set the topslide to the correct angle
for the required taper.

Cut bar to length plus enough to grip
in chuck.

Face the end and turn Morse taper.
Hacksaw or part off additional material
Set top slide for Jacobs taper
Remove chuck, clean bore and hold
bar in spindle taper.

Face, complete Jacobs taper and
drill/ftap M5

L ]

Assuming a bar or soft blank with the
Morse taper now already turned or
ground, hold in the headstock spindle, set
the angle as above and turn the Jacobs
taper. Keep the top slide setting
unchanged for machining the body.

Large and small
bullets

You may as well make these components
next because the large bullet is useful to
use to complete the body.

SECTION ON B-B
Fig. 1 Light duty boring head

—
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® Hold brass bar in chuck.
® Face, turn diameter and part to length.

Body

| used FCMS originally, but cast iron would
be a good alternative because of its
inherent lubricating properties and easy
(but messy) machining characteristics.

® Cut bar to size (Hopefully already
done by the supplier).

® Face first end in chuck, trying to
ensure squareness.

®  Skim outer diameter to within, say,
Tmm of the final diameter over half
the length, which will allow the chuck
jaws to hold that end square when
turned to face opposite end.

® At the same setting, machine the M5
clearance hole and the Jacobs taper.

® Reposition in chuck and face opposite
end and turn remainder of diameter.

® Hold in 4 jaw chuck (or faceplate) and
drill, bore and ream (if possible) main
slide bore.

®  Drill, ream and countersink the key
retention hole.

®  Drill and tap clamp screw hole and
debur inside bore.

® Hold on a trued 20mm mandrel in the
chuck (in the slide bore) and turn dial
pocket detail and 8mm hole for
leadscrew.

® Clamp on cross slide and mill top slot.

® Countersink taper retaining screw hole
and debur inside bore.

® Assemble arbor with M5 screw and
finish turn outer diameter and face

At this stage, keeping the outside
diameter oversize (final diameter sizing
can be done after fitting the shank), hold
in 3 jaw chuck using the outside jaws
and face the first end and rough turn
half the diameter. Turn around, rough
turn remainder of diameter and face end
to length. Support with a centre if
required. Ensure squareness of ends to
outside diameter. Centre and drill 5.2mm
hole all the way through the work piece,
so that you have some means of
removing the shaft if it gets stuck in the
taper before completion. Then machine
the taper socket.

The top slide still set from turning the
shank means that the boring tool must
now be used upside down cutting the
opposite side to normal (unless you can
cut in reverse) and remember the tool
height. Bore the socket diameter close to
size, then finalise taking small cuts using
the shank to machine the taper as a
gauge so that it fits within 1 to 2mm of
the shoulder.

Bore, set up in the 4 jaw chuck, if it's big
enough, then drill and bore, or ream to
size. As an alternative to the 4 jaw, clamp
to the faceplate, or to an angle plate bolted
to the faceplate. If at all possible beg,
borrow or steal a 20mm reamer: it will
make life so much easier. Fine turn the
diameter to within 0.1 to 0.2mm and then
ream, setting the speed to around half
turning speed, entering the reamer
reasonably quickly with lots of lubricant.

If boring is the preferred route, try taking
the final cuts with a sharp tool and the top
slide set over, say to 6 degrees; 0.7mm
advancement on the top slide dial moves
the tool in by around 0.01mm which gives.
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good control when needed. Use the silver
steel bar to carefully check the size of the
baore. This is the part of the whole operation
which demands the most accuracy - fit
must be sliding but without play.

| seem to remember disaster struck for
me at this point at my first attempt. |
borrowed and used a reamer and when |
gently pushed in the ground bar in it got
stuck - very stuck and was scrapped. |
guess that the reamer was either reground
or was not to the normal sliding fit |
expected. Anyway, the surfaces picked up
and ‘welded’ together. A bored surface is
not so fine, but excellent for the
application. Remember if disaster strikes,
and the bore ends up over size, k" bar is
the next size up.

The key location hole should be reamed
if at all possible, and ensure that it is
perpendicular and at centre height to the
bore. The screw will prevent easy
movement between the key and the body
in use, but it will move with a heavy load if
there is any appreciable play.

To machine the counterbore, a mandrel
(silver steel from the same bar would do
admirably) should be set to run true in the
4 jaw chuck and used to hold the body on
the slider bore. Leave about 5mm
clearance at the end and clamp in position
with the brass plug and a grub screw. The
8mm bore and counterbore detail can now
be machined to a fine finish to minimise
friction. A slow speed should be selected
to reduce any out of balance effects.
Remember the chamfer.

Final operation at this stage is to mill
the top slot and countersink for the taper
retaining screw. Ensure that the screw is
clear of the slider when assembled. Clamp
the body on the cross slide packed to the
correct height and mill, ideally with a
slightly smaller slot drill finishing with an
end mill of the correct diameter in
one pass.

Slider

| used silver steel because it's ground
already and is a little tougher than mild
steel and, more importantly, was probably
available at the time. Precision ground
mild steel (PGMS), (or the free cutting
variety) which is cheaper and easier to
machine would be a viable alternative.

e (Cutsilver steel to length.

® Face and drill / tap non critical M6.

® Set up concentrically in 4 jaw and face
and screw cut critical thread.

® Set up on cross slide and machine
keyway with slot drill.

® Turn and machine flat with end mill.

® |n4jaw, cross slide or drilling
machine drill and ream bar holes.

The critical portion of the thread is the
M5 part as marked. The bar should be set
truly concentric in the 4 jaw and the hole
drilled through then bored to tapping size
to ensure concentricity, If you are unable to
bore the full length required, bore as far as
possible and finish with the same size drill.

The accuracy of the threads obviously
effects the accuracy of the indicated travel
on the dial, but, fortunately, it is pitch error
in the leadscrew, which has the most
significant effect, Added to this, the pitch
error induced by an accurate tap is small
compared to that likely with a die. So, use
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a good quality named HSS Ground tap,
holding either in the tailstock chuck with
the clamp off and turning the spindle
chuck by hand, or with a tailstock tapping
holder and use tapping lubricant.

The choice of thread can be to suit the
builder. The fine series M5 has a 0.5mm
pitch, which means that one full turn of
the dial will give 0.5mm of travel, which is
a nice convenient number. This means
that the dial has 50 divisions, each with
0.01mm travel, or 0.02mm on the
diameter. Unfortunately M6 fine has a
pitch of 0.8mm, which is not very
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convenient, but an M6 coarse series could
be chosen which would have a pitch of
Tmm and would also be very suitable.
For Imperial users, | would suggest
that %in. BSW, which has a 20TPI pitch,
would be suitable. This would mean that
each of the 50 divisions on the dial would
give 1 thou movement (2 thou
on diameter).

Leadscrew

® Chuck bar, face screw end first and
turn to dial diameter.

At same setting finish turn screw
diameter.

Screw cut and finish with a die

Part to length

Protect thread and true up in 4 jaw
Face, turn angle, drill and tap M5

At same setting, mark graduations or
with dividing head etc.

Apply Loctite Retainer and assemble
M5 grub screw

The 7.9mm diameter should be a nice
free fit in the reamed diameter in the Body,
but should not be over tight, as a little bit
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of misalignment capability is useful. Make
sure the shoulder which takes the thrust is
finely machined and the root is sharp to
avoid clashes when adjusted up.

Screw cut the M5 thread, which is
0.5mm pitch, cutting as close to the
shoulder as possible without touching,
and leave the thread slightly oversize.
Finish with a good HSS ground die and
lubricant, progressively closing the die
until a perfect fit with the slider is
attained. My previous comments about
good quality also apply to the die, and |
have seen some truly awful taps and dies
for sale (| even bought a set once - but
not twice). Ensure you get one with the
cutting portion the full width, not with a
recess in the back.

Assuming more advanced equipment
is not available (and | often use the lathe
in preference to my rotary table),
graduating the dial is conveniently done
in situ in the lathe using a variety of
dividing attachments. At its most
elementary, change wheels are easily
used for dividing, using a simple indent
mechanism. A biasing method to
compensate for backlash is required
which is conveniently a length of string
wrapped around the chuck with a
suitable weight dangling on the end. 50
divisions can be indexed directly using a
similiar arrangement to Photo 5. 100
divisions require an additional stage, but
the same principles apply. Of course if
you have a 100 tooth change wheel, then
a direct set up can be created.

Hold a sharp vee shaped tool on its
side in the angled top slide and without
changing the depth, drag forwards and
backwards once only for every graduation
line to give uniformity. The lengths can be
kept uniform by marking stop positions
on the top slide dial and cut towards and
past the edge of the dial so that the swarf
curl doesn’t have to be removed from half
way up the dial afterwards. Index to the
next position by lifting the weight,
releasing the detent and moving to the
next gear tooth.

The numbers are always tricky to
punch evenly and align correctly. George
H.Thomas, the past master, designed the
famous staking tool for the ultimate
solution, but good results can still be
achieved by lashing up a simple jig to
guide the punch and rotate the dial
by eye.

To make the numbers and divisions
easier to read, try filling the lines with a
permanent black pen and wiping off the
excess. | once saw an article about

s )

5. Typical Iathe dividing set up.

how to do this better, would be
most welcome.

Key

® Chuck bar, face end and turn 15 and
7mm diameters.

® Drill and tap M5

® Partto length

e Mill flats

The 7mm diameter should be a good fit
without play in the reamed hole in the
body. The flats need to be a sliding fit in
the slider groove without play. After
milling (and try hard to make the flats
central and parallel), finish on fine wet and
dry paper against a square edge to get the
fit perfect if required.

Leadscrew collar

Again straight forward to make but there is
not much margin for error in the retaining
screw positions. Phosphor bronze is my
first choice of materials.

Hold suitable length of bar in chuck
Turn outside diameter

® Carefully face end to a fine finish and
put small chamfer on edge of thrust
face.

someone who used paint, but | must ®  Drill, bore then tap M5

admit | have never been successful in ® Part to length

this. Any hints from anyone out there on ® Drill and tap M2.5 holes

Fig 8 Table of fasteners required

Item No. Description Qty
9 2.5 Grubscrew * 4mm, flat end 1
10 M5 Grubscrew * 6mm 1
11 M8 Grubscrew * 12mm 1
12 M5 Socket Head Countersunk Screw * 16mm 2
13 M6 Grubscrew * 15mm, flat end 1
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Tap in situ, following the same points as
for the slider, ensuring that the smaller
diameter face is square to the tapped hole.

Final assembly

Assembly is reasonably straightforward for

this design:

® Debur and clean all components
before you start.

® Fit the key from inside the slider bore
and lightly fit the M5 screw to hold in
position.

® Assemble the leadscrew and
leadscrew collar into position,
applying a little grease to all bearing
surfaces. Add brass bullet and 2.5mm
grubscrew and tighten the collar to
give a smooth rotary movement
without axial play. Clamp by
tightening the grubscrew.

®  Apply a little oil to the leadscrew and
push in the slider into position, and
engage the leadscrew.

® Tighten the M5 key retaining screw
and check for free movement. Adjust
if necessary.

® Assemble 6mm brass bullet and 8mm
grubscrew in body.

® Assemble 6mm grubscrew in Slider.

That completes the construction of the
lightweight head (Photo 6). Part 2 in the
next issue will address the more
muscular version. The operation will be
discussed in Part 3. @

6, Light duty head assembled,
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DRILL GRINDING WI

AND C

Joerg Hugel suggests an angled bar accessory to speed up the process.

1. Tilting bracket atr = 31.9°

wist drill sharpening by the four-
facet method with the very
popular Quorn tool and cutter
grinder as explained by the late
Prof. D.H. Chaddock in his booklet on the
Quorn’s construction and application, is a
simple and straightforward procedure. The
two clearance angles ap for the primary
and as for the secondary clearance are set
with the tilting bracket. For a point angle &
the rotating base is set to the angle y =
90°-3/2; for standard drills with & = 118° the
setting angle isy = 31°. With a half turn of
the tool holder the second lip is brought
into it's grinding position. When switching
between the two clearance angles the drill
tip shows a considerable horizontal
movement, which exceeds the range of
the front bar micrometer and will therefore
require a re-positioning of the work head
base on the bar. The tilting bracket has
repeatedly to be set by accurately reading
the scale; this is trying for the eyes and so

Fig. 1
Angular
notation
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2. Drill grinding with an
angled mounting bar

another disadvantage of the standard
procedure for drill grinding.

For positioning a tool face in relation to
the wheel head in principle, two setting
parameters would be sufficient. Very often
a specific grinding operation could be
performed with some quite different
settings; with three elements for
positioning a tool the Quorn offers some
redundancy. Due to the limited angular
range for setting the rotary base and
especially the tilting bracket, the
redundancy is limited too, but sufficient to
be used with advantage for improving the
drill grinding process. It is proposed now to
give the tilting bracket a fixed position p,
the rotary base is set gp for the primary and
as for the secondary clearance and t will be
a certain setting angle for the tool holder.

Notation and sign
convention

The angular notation is shown and defined
in Figure 1. It is important to observe the
signs of these angles; the arrows indicate
movement in the positive direction. Some
care is necessary not to confuse the
positive and negative figures of the scales.
If the pointer is the moving part, as with
the tilting bracket, the positive figures are
on the arrow side. For the rotary base and
the tool holder’s index ring the opposite
will be true, because the pointers are in a
fixed position and the scales are movable.
The preliminary alignment of the drill in
the tool holder is perpendicular to the
rotary base and performed in the usual
way with the assistance of a setting pin as
shown in Figure 2.

L]
Setting angles
The setting angles are no longer simply
related to the point and clearance angles;

this of course is a disadvantage of the
method proposed here and might shock
some readers, who are not so familiar with
trigonometric calculations. But once the
setting angles are known for a specific
application, no further calculation would
be necessary. The author has ground
several dozens of drills all with the same
settings for the standard point angle d =
118°, the primary clearance angle ap = 10°
and the secondary clearance angle as =
25°. Of course the theory behind the
calculations for the setting parameters is
outside the scope of this magazine and
also not necessary for its practical
application. All formulas are collected in
the boxes and are by no means difficult to
apply with a pocket calculator. For the
example given above the result are
received from the equations of the boxes
A and B; it is for the tilting bracket p =
31.9° for the rotary base o, =-6.1°, and

o, = -23.8°, and for the tool holder T =9.2°.
There seems to be a problem with p
greater than 30°. But all Quorn grinders
the author has seen provide this small
reserve, as demonstrated in Photo 1. The
stops of the rotating base are set for the

Fig. 2
Drill and
setting pin
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IT'H THE QUORN TOOL
R GRINDER

©

—

L

Fig. 3 \
Application of d
angled bar

two o-values; the negative sign asks for a
turn in the opposite direction to the arrow.
The tool should be rotated an angle « from
the initial position, shown in Figure 2. But
it would be better to set the index ring of
the tool holder directly to -t =- 9.2°. Then
the drill is rotated 9.2° in the positive
direction, this will bring the scale of the
index ring to zero. Now any switching
between the two lips is possible with the
aid of division plate and arresting pin
without any further application of the
scale; the same would be true for
positioning the rotary base from stop to
stop when switching between the two
clearance angles becomes necessary. The
tip moves only a very short distance in
horizontal direction and this can be
corrected solely with the front bar
micrometer.

Bent bar solution

The procedure described here is well
suited for point angles greater than
approximately 120° and comes to its limits
for the standard 118°-drills. Grinding a
90°-drill for example would not be
possible, at least not with a Quorn in its
normal configuration. But with a simple
modification, a “bent” or angled mounting
bar between the rotary base and the tool
holder as shown in Figure 3, the problem
can be easily solved. This opens up the
possibility to sharpen not only standard
twist drills but also 90° drill with a tilting
bracket set within its nominal angular
range. An appropriate bent bar angle
would be p = 20°.

The construction of the bar from two
parts with obliquely cut inner ends joined
by an internal connecting pin is shown in
Figure 4. The cutting angles are half the
total angle, for example /2= 10°. The two
parts and the pin are best joined with
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Table 1

A. Basic relations

Angle of the drill point: )

Primary clearance angle: &

Supplementary angle to the half point angle:

Auxiliary angles: a.=

o Secondary clearance angle: o,

5

=90° -=

4 2

a,-a,
2

a,=

B. Tool holder mounted with a straight bar

Setting angles: r=arclan(siny-tane,); p= min[

siny -cosa,
Jcos’a_ +sin® y-sin’a,,

g, , =arctan

sina,, -sin’ y=cosea,,-tana,,,
cosy:yJcos’ @, +sin’ ysin’ @,

C. Tool holder mounted with a bent har

Bending angle of the bar u

Setting angles: T = arctan(tana,, +sin y)= ml’n[

p =arcsin ((sina, -sinr +cose, - (siny-cost —cosy -tan i) -cosa, -cos )

sing,, -cosy-tany ]
e | > e | 2
Jsm a, -sin’ y+cos'a,

0’=im(

sin y-cosa-sinr-sina - cos r mﬂ]
€05 -cosat sin o-sin g

The upper sign is for positive 4 - values (x 2 0), the lower for negative values (u<0).

J

Loctite. This device is correctly fastened to
the Quorn if the plane, spanned by the two
centre axes of the angled bar, is exactly
parallel to the axis of the rotary base. In
order to achieve this repeatedly without
complicated adjustments each time the
bent bar is mounted for drill grinding, two
pairs of two flats may be milled, as seen in
Figures 3 and 4. The flats of course, must
be accurately machined with respect to the
bar’s plane of inclination and the setscrews
of the rotary base. With four flats the bar
can be inserted to point up or down an
angle . In the second case u would
become negative.

With a tool holder mounted with an
inclination the calculations are a little bit
more complicated; the results now are
derived from the formulas shown in boxes
A and C in the accompanying Table 1. The
equations for the setting angles are no
longer independent of each other and have
to be evaluated in the given order; the

earlier results being needed for the later
computation. The example given above,
now with a bar angle u = 20° yields setting
angles p = 11.4°, gp = -8.3°, 0s = -23.6°, and
t© = 3.7°. The Quorn in Photo 2 is prepared
for drill grinding with these settings.
Centre drills for numerically controlled
machines are short twist drills with a 90°
point. For grinding these with the
clearance angles 10° and 25° the setting
angles are p = 25.6°, op =-8.0°, 0s = -21.4°,
and t = 8.0°. For u = 0° of course the
equations of box B and C will give an

identical solution,

Fig. 4
Angled bar
cross section Ry
/««S\i\( SN
s >
IhHiusy,
ok ._.\""“5,«"’}‘“" BTE |
©
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TEE SLOT CUTTER

1. The shank with its
threaded end being tu_n';od,

Background

In a very early issue of the Model
Engineers’ Workshop magazine |
provided an article (Ref. 1) describing
how to cut Tee Slots using a single
point cutter, rather like a modified fly
cutter. The reasons for choosing that
method at the time were as follows:

1. Being a large tee slot, a cutter would
be very expensive to purchase.

2. Making one from a piece of silver
steel would require a length of
relatively large diameter material
that would also be expensive as the
unused length would be unlikely to
find a use.

3. A requirement to cut such a large
tee slot again was considered
improbable.

Recently, two projects have been
undertaken that required smaller tee
slots and again cutters were not to
hand, so had to be acquired. Using the
single point cutter was again
considered but at the smaller size was
thought impracticable, though probably
not totally impossible. Again the cost of
buying a ready-made cutter was
weighed against making one from
silver steel. This time however, smaller
diameter material was required and
any excess material would likely find
other uses. In fact the sizes required
were already available being left over
from previous projects. Taking this
method would also be an interesting
diversion for an hour or two and
provide useful experience in hardening
and tempering. Another factor was that
the sizes, as called for in the design of
the items being made, appeared to be
non-standard, as cutters were not listed
in the catalogues | had to hand.
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Manufacture

To minimise material wastage | chose to
carry out the turning operations between
centres as this would not leave a small
chucking stub that would be destined for
the scrap bin. Had the lathe spindle been
bored large enough to take the material
being used this would not have been
necessary, as then the part machined
workpiece could have simply been parted
off to length.

| cut a length of material just longer
than required for the finished item, then
faced and centre drilled each end whilst
mounted in the three-jaw chuck. | used a
small centre drill and then only made a

Cutters can be pricey, so
Harold Hall suggests an
exercise in machining and heat
treatment to make your own.

very small tapered portion as |
considered that the pilot portion of the
drill might weaken the waist behind the
cutter when hardened.

As a threaded shank cutter was being
made, it was imperative that the driving
dog did not slip, so a small flat was filed on
the head end for the driving dog screw to
bear against. This flat would eventually be
removed by the action of cutting the teeth. |
then reduced the material to shank
diameter and produced the thread. Photo 1.

The cutter being made was then
reversed between centres and the waist
made; also the cutter head turned to the
width required, Photo 2. Commercially
available cutters are made slightly oversize
in terms of diameter to allow for
sharpening a number of times whilst still
producing a slot large enough to take the
width of the tee nut. As this was unlikely to
be a requirement in my case | made my
cutters, Photo 3, to their nominal
diameters, 12 and 16 mm. This enabled
silver steel of that size to be used, rather
than a larger diameter that would require
reducing in diameter. In the case of the
larger this has been used to cut some 600
mm of slot without any sign of
deterioration of the cutting edges.

When turning the cutter head to width |
used left and right hand knife tools and as
a final measure the tools were set round
by a degree or so and each side very
lightly skimmed wvith full width of the

2. Turning the waist and head using left and right hand knife tools.
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3. 12 mm and 16 mm tee slot cutters.

cutting edge. This slightly under cut the
two faces ensuring that the cutter was
widest at the cutting edge, ensuring slight
clearance towards the centre.

The cutter was then transferred to the
milling machine whilst mounted in a
dividing head that was set up to give six
cutting edges. | made sure that the flat
filed for the driving dog was in a position
that would be machined away. Sketch 1
shows how the endmill was set relative to
the cutter being made, to create a rake
angle on the cutting edge. The depth of cut
taken by the endmill was set to around 1
mm and six cuts taken around the tee slot
cutter. The end mill was then lowered in
stages and the process repeated until the
there was only about 1 mm of the original
outer diameter left at each tooth Photo 4.

The need for the cutter to be made to
rotate in the required direction when
eventually used resulted in the cut having
to be taken such that travel of the
workpiece and rotation of the end mill
coincided, i.e. climb milling. To ensure
that this did not cause the cutter to snatch
and take up the backlash in the table
movement, the table locking screw was
slightly tightened to stiffen the movement.
Had the cutter head been appreciably
larger than its shank diameter then the
end mill could move from the shank end
to the outer end eliminating the possibility
of snatch.

The Tmm remaining of the outer
diameter was marked with marking blue to
aid visibility for the next stage. | then,
using a small fine file, added a few
degrees of rake to the outer diameter
leaving just the slightest amount of the
outer diameter, say less than 0.2 mm, see
sketch 1.

[ ]
Hardening and

L
tempering
For one who does not often carry out the
task of hardening and tempering, and |
suspect that this is the case for most home
workshop owners, completing the task,
resulting in a workable tool, is very
satisfying. This process alone makes the
project worthwhile even discounting any
financial savings.

As | do not often have need of this
process, or that of brazing, | find a small
brazing torch with its own gas canister is
usually adequate for the size of parts |
harden. This together with a small brazing
hearth and an old pair of large pliers
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4. Cutting six teeth of a cutter aided by a dfvfdig head.

completed the necessary kit for the job.
One other item, a large container filled
with water for cooling the cutter.

I placed the cutter to the corner of the
hearth and applied the flame to the cutter
head and waited for the cutter to turn
bright red. A good description for this is
the colour of boiled carrots. | then held the
cutter at this colour for a few minutes. The
cutter was gripped vertically then plunged
into the water, cutter head first. (| know the
theory advocates an hour per inch of
thickness, but | was not really too worried
about achieving maximum hardness all
the way through the section.)

The shank and cutter head were then
cleaned and polished with a fine emery
paper to enable the tempering colours to
be seen. | then commenced to re-heat the
cutter but this time with the flame at the
threaded end. When the end took on a
deep blue colour | observed the colours
running up toward the head and when this
became a light straw colour the part was
then quickly placed head first in the water
and agitated rapidly.

More detailed
explanation

For those for whom hardening and
tempering is a new process the, following
which expands on my brief account above
should be of help. Unless you have a
large, well ventilated workshop, always
carry out the activity in the open, though if
it is windy you will need to find a
sheltered spot. If sunny, also find a
shaded area. This makes for consistent
judging of the hardening and tempering
colours as the task should never be done
in bright light. The colour required should,
when viewed in subdued lighting,
approximate to that of boiled carrots.
When the item arrives at the required

colour keep it at this for a minimum of
five minutes, more if the part is large. To
avoid the part becoming hotter during this
period move the flame slightly further
away, if it appears to be cooling the flame
should be brought closer for a while.

If the part being hardened is large a
small brazing torch may not be powerful
enough. In this case making a small
cavity out of a number of firebricks to
house the part and aiming the flame into
the hole will help considerably. | have
also used two torches simultaneously for
extra power.

Use a large pair of pliers to pick up the
part and place in the water cutter head end
first. The steam produce around the part
will reduce the cooling effect so it is
essential to agitate it vigorously in
the water.

That completes the hardening process
but if left in that state the part would in
most instances be too brittle for the task it
has to perform, because of this it needs
tempering. The tempering will reduce the
hardness the amount depending on how
hot the part is made during the tempering
process. Tempering is more critical than
the hardening process as the task parts are
called upon to withstand vary widely. A
cutting tool will need to be harder and
only slightly tempered whilst a screwdriver
needs to be less hard but also less brittle.
For more detail regarding tempering other
reading on the subject should be studied
(Refs. 2, 3, 4) For carbon steel cutting tools
however tempering to a light straw colour
should be about right.

In theory, lathe tools, which are
normally well supported and used with a
continuous cut, can be left harder than a
cutter used in the milling machine where
they are less well supported and the cut is
intermittent. However, when using the
colour method to determine tempering
temperature the colour difference would
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SK1

FILE CLEARANCE ON
EACH TOOTH AS SHOWN

be too small to totally certain. Such precise
tempering is really only appropriate when
itemms are heated in a controlled
environment such as an oven.

After hardening the part will have taken
on a dirty black appearance, so that the
tempering colours cannot easily be
observed. This must be cleaned off and
the surface brought to a polished finish.
This will be easier if the part originally had
a good surface finish. Few parts will need
to be equally hard all over with many
benefiting from a progressive tempering,

as is the case with the tee slot cutter. In
such cases apply the heat to the end
needing to be less hard, the threaded end
in the case of the tee slot cutter. Wait till
this becomes blue and watch carefully
how the lighter colours commence to run
towards the cutter head. Once the colours
start to run, which will happen quite
quickly, be ready with the pliers to once
more place the part in the water, again
agitating rapidly.

Be very careful with the tempering
process, the speed at which the colours

travel makes it easy to over temper the
cutter edge. If this is done it will be
necessary to anneal the part and once
more go through the hardening and
tempering process. More reading will be
necessary if you find yourself in this
situation.

If a part needs to be equally tempered
all over keep the torch further away
from the part than when hardening and
continually move the flame over the part
until the colour required is even over the
whole component. | am sure that when
you first make your hardened cutter, be
it a tee slot cutter or some other, you
will gain much satisfaction when you
see it cutting through the metal with
ease. However, your silver steel cutter
is not the equal of a high speed steel
tool so cutting speeds will need to be an
the low side.

[5:)
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“ZAPPING” NI-CADS

Ted Fletcher gives advice on performance recovery

Background

Almost all the new cheaper cordless
power tools and many of the
expensive older ones are, or were
powered by Nickel Cadmium batteries
(Ni.Cads). Despite their advantages
there are also disadvantages and one
of them is the memory effect which
prevents the battery from taking a full
charge when being recharged. The so-
called memory effect can be altered in
two ways:

1. Recharge the battery in the normal
way and then carry out a rapid
discharge. Repeat this several times. |
am told it is possible for the battery to
explode, but | have never met anyone
who has experience of this. Also you
can ruin the battery altogether without
a catastrophic bang .

2. Discharge the battery completely
using a flash light bulb until the light
goes out, This should be carried out
quite a few times. This is the method |
use, with success.

22

Cell failure

The best way of avoiding the memory
effect is to avoid it in the first place.
Always completely discharge the battery
before recharging, using the bulb method.
A 12 volt bulb acts as a rough and ready
discharge indicator and goes out when the
battery needs re-charging. A typical cheap
power tool battery pack consists of a
number of individual cells connected in
series. A single Ni-Cad cell has a voltage of
1.2 volts, therefore a 7.2 volt power tool
has 6 cells connected in series to form the
battery. Should one cell fail to take a
charge due to the memory effect, the tool
then has only 6 volts, but more often one
cell not only fails to take a charge, but also
reverses its polarity , which in effect
means that 2 cells are inoperative, taking
the overall voltage down to 4.8 volts, a
33% reduction.

Its not unknown for a cell to have its
polarity reversed due to the battery being
left in a discharged state, or if a tool is
used when the battery is below its 75%
capacity. Excessive discharging can take
place if one or more cells wears out
quickly, then the other cells have to work

1. Battery pack opened up, revealing
individual cells.
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even harder to compensate. Murphy’s law
of course frequently dictates that the faulty
cell will be the one in the centre of the
pack, which means that the plastic power
pack (usually solvent or thermally welded
together when new) has to be dismantled.

Recovery technique

Using a Stanley type knife, the weld can
with care, be prised apart giving access to
all the cells see Photo 1. Importantly, note
how the cells are arranged, so that you can
fit them back into the container later, and
then lay them out in a string.

For the next stage you will need a
multimeter, hopefully either you or one of
your friends has one, set the meter to read
low voltage dc, then measure the voltage of
each cell, when you have located the faulty
cell, mark it. Next you will need a fully
charged car battery but not still gassing and
a large capacitor say 50,000 uF with a
working voltage of 16 volts or more, (Ex
audio amplifier, copiers etc.) then attach a
red wire to the positive terminal of the
capacitor and a black to the negative.

Carefully insert the battery pack into its
charger as shown in photo 2 and switch
on, so that normal charging is taking
place. Having already noted the + and -
terminals of the faulty cell, charge up the
capacitor by connecting the red lead to
positive and the black lead to negative of
the 12 volt car battery (| do not consider
that a power supply unit or battery
charger are suitable here) see photo 3.
Now, whilst normal charging is taking
place, connect and discharge the
capacitor across the faulty cell. observing
polarity. Repeat this operation several
times. After about 6 to 8 charge /
discharge cycles of the capacitor,
measure the battery voltage and if my
experience is anything to go by, the faulty
cell will have its polarity corrected and
should be starting to take a charge. Leave
the battery on charge over night or for the
recommended charging time. When you
connect the capacitor to the car battery
and to the faulty cell, there will be a bit of
arcing taking place, (this is the reason for
not having a gassing battery). Don't
worry, it's low voltage so you won't be
electrocuted.

Don't expect the battery to have same
capacity as when it was new, but that said,
| have had few failures over the past 15 to
20 years. It is said that by discharging the
capacitor across the duff cell you are

2. Normal charging in progress.

e

3. Stored charge in the capacitor is used to “Zap” the faulty cell.

burning off the internal insulating whiskers
within the faulty cell. If all fails, it is
extremely easy it is to buy new individual
cells and replace them yourself. A good
source of pre owned (the car salesman’
term for second hand) Ni-Cads, is old
emergency lighting units. Many are
routinely scrapped after 5 years and still
have a lot of life left in them, so look out

for them at car boot sales. Photo 4 shows
a rejuvenated 7.2-volt battery pack
connected to a 12-volt car headlamp bulb
note the brilliance of the bulb when
connected 7.2 volts. Photo 5 shows the
battery pack voltage of 7.89 after charging
and Photo 6 shows the battery pack

now re assembled and back on charge

as normal.

4. Discharging
through a bulb
helps avoid
“memory
effect”

5, After treatment,
voltage is up to 7.89.

6. Following
reassembly,
the pack can
be charged as
usual.
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THE BEGINNERS Gl
ARTS OF WORKSI

Peter King offers advice on bargain hunting.

1. Reamers, adjustable and hand.

he beginning of the black arts is to
acquire some knowledge of what
machine will do what job, and
then some knowledge of actual
tooling used with the machines. Neither of
these is particularly difficult as a lot of
information can be assimilated from these
august pages or from the sister magazine.
The real test of ones abilities then usually
comes without warning in one of several
possible places. (Throughout the article $1
= about 34p)

Auctions

Firstly we will deal with auctions. At an
auction one may have spotted a genuine
‘Snodgrass Screwmangler” which you
assess is in good condition under the filth,
which is just what you want for the ‘shop.
These are usually really right out of your
price range and after his assistant has
called the itemn you hear the auctioneer
calling something ridiculously low that you
can afford out of pocket money, and he is
repeating it. You have a few seconds to
make up your mind before someone else
who will probably only clean it and ‘flick it
on” moves in. There is no time for soul-
searching as the very fact of you making a
bid will move the ‘cleaner’ on as he is not
looking at paying any respectable price
and once that price starts to really rise,
other bidders will take interest and will
also move into the fray. You clearly call a
figure slightly above that of the auctioneer
or what he has specified = “I will take $10
bids” - and see what happens, you may be
lucky. Forget all the waving of brochures
and eyebrows - they are for regular buyers
that the auctioneer knows well. Afterwards
if you were successful and if you have no
transport, have a word with his assistant
as they can usually put you in contact with
a small trucking company who will deliver
it home for you at a reasonable fee.

It is worth spending time going right
round all the items that are up for auction
and closely inspecting all of them so that
you know whether they are worth
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- really - left hn from a o
defunct Black & Decker drill.

bothering with. Don’t pay too much
obvious attention to what to you is a
bargain, as you will direct unwanted
attention thereto. Remember that if the
price is low enough some items may be
very worthwhile. Always delve into the
bottom of boxed assortments as a box of
junk with one good, large, taper shank drill
in the bottom going for a couple of
dollars/pounds on the call is worth while -
you can dump the junk and still be “quids
in”. But do not bid on a box you haven't
inspected - | once at a market day auction
saw two old fools furiously bidding on a
cardboard box that | knew contained only
various peoples empty fag packets, orange
peel and screwed up paper packing!
Occasionally you will see a box with
something that you would like and you
cannot stay for the actual auction —you
can give a pre-sale bid to the auctioneer
and this is what is happening when the
auctioneer says that he has a “bid in
hand”. You can specify that you will bid up
to a certain figure, the usual situation then
is that when bidding slows to a stop below
your figure, you will be successful and
commonly you will be credited with a bid
of & or 10 dollars/pounds above that last
bid. | bought a mostly unused box of good
brand hand and adjustable reamers
(.1875in. to 1.625in.) this way, and because
there were none missing from the
sequence | set a top price of $230 and
actually paid $120

Dealers

Secondly we come to the casual chance in
a dealer's showroom, whilst looking at
something else; you are offered an old
piece of machinery, it's a ‘Farnsbarnes
Back Geared Nutbodger’ not actually in the
first flush of youth. This has probably
happened because the dealer knows you
as a regular customer and knows that he is
stuck with this after trading it on a new
machine and figures that perhaps ten
dollars/pounds from you now is better
than fifty in perhaps a year or so. Again if

3. Broaches, “funny looking saws”

you hawve a use for it your mind has to be
made up really fast, if you accept you will
probably get other deals offered in the
future and if you take it on you can have
some fun just ‘tarting it up’ and learn a lot
as well. However do remember where you
got it and don't later try to trade it back to
him - try someone else!

Ir this group also comes the dealer who
is moving to new premises, these are
usually somewhat more up-market than
where he is now and that old ‘Entwhistle
Foot Pedalled Over-Arm Mill will look too
shabby for the new premises. He will want
to get rid of it and you may be lucky
enough to acquire it for a ridiculously low
price. | got my ‘Herbert’ universal milling
machine that way — over 60 years old but
under the muck and chipped paint it was
unworn (why is another story). Don't be
scared of asking if the dealer knows of a
particular machine for sale, he probably
owes another dealer a favour for
something and can repay it by directing
you to them if they have one. A good
example would be a small shaper, he may
know of one in another town - maybe 100
miles away, a phone call is then necessary
to see if it is still there - its then up to you.

Local works

Thirdly we come to local engineering
works which few of us visit much — if at all.
However sometimes there are jobs that
even with the exercise of the typical model
engineer’s ingenuity are really too big to
tackle on a three or four inch machine.
Whilst arranging for the necessary
machining to be done, one may — on very
rare occasions - be asked if you were
looking for say ‘a bigger lathe’. This may
be for two purposes, firstly to get rid of an
old largish lathe in the back of their shop
and secondly hopefully to get rid of you
and your fiddly jobs. Always have a look at
what they are offering as it may be quite a
good lathe, (| was once offered one of the
smaller and older ‘Dean Smith & Grace'
beauties - | had no room for it) that has
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become an eyesore because with lack of
use it's now a dumping ground. They
bought a new lathe with lots of bells and
whistles a year ago and the old one hasn't
been used since then. It may be a hefty
‘Ramsbotham EXLCR' industrial six inch
centre height brute that will do the very
job that you have brought in. Check it over
thoroughly, if it is better than the mangle
that you use and it will fit in your
workshop then make an offer well within
your budget and prepare to start haggling.
Now comes the application of psychology
- they will extol its virtues, while you
comment “gawd what a filthy knackered
heap” etc. However do remember
throughout that they have offered it
because they NEED THE ROOM so you
have a slight edge. They probably thought
they would still use it so didn‘t try to trade
it to the dealer they bought the other one
from, then found that the new one did all
they required. However this machine will
almost certainly be fitted with a three
phase motor so if you buy it you will have
to convert it or whatever. You will, if you
buy it, usually be able to get them to move
it to your place with their delivery truck:
they also often have roller sets for moving
machinery that they will loan.

Boot sales and
rallies

Fourthly we come to car boot sales / steam
rallies / vintage swap meets etc. you may
well find almost anything at these events,
from a ‘swoggle pump”’ (there is - so
therel) to an electrically driven mobile
commode (| have seen one), so be
prepared and have some cash with you -
folding stuffl The prices asked will range
from the idiotically high to a pittance. The
idiotic can be treated to the spectacle of
you and a friend holding each other up
while laughing fit to bust, the others to a
quick exchange of cash. Be prepared to
haggle - they have the item there because
they want to sell it not take it back home.
As in most of these situations you will
need to make up your mind quickly, assess
a price and boldly offer it — don't "beat
about the bush’. | have bought over 80
different metric and imperial new taper
shank drills for about £20, they were in a
box with some very tatty old large drills on
top - | offered $60 for the box less the
large drills and got it. Another thing to
watch out for at these sales is parts of
machinery and accessories, when living in
UK | once owned a Myford lathe and at a
UK boot sale bought a complete set of
gears and several accessories for the
proverbial ‘song’, clearly the vendor did
not know what they were. Remember that
second hand blunt milling cutters can be
re-sharpened for about a third the cost of
new ones. Taking a large quantity of these
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to a commercial sharpening shop will
often allow of negotiating a reduction for
bulk. You can of course sharpen them
yourself if you have the kit. | once bought
a box of about 50 assorted end / slot mills
for about $10 and also once got 20
assorted side & face / slab mills (up to bin.
dia.) for about $12.

Junk shops

Fifthly there are junk/ pawn / secondhand
shops. You will never cease to be amazed
at what these sell! The real coups - | have
bought a new ‘Cardinal” brand 7in. x .625in.
‘side & face’ staggered tooth cutter for $10
— it was "a funny sort of saw”. | have also
bought a ‘Minuteman’ brand set of keyway
broaches and guides for $40, also
described as “funny sort of saws”, only
ohe broach had been used. Mostly these
shops sell items of no interest to model
engineers, but as you can see from the
above they are worth a look. Just look, if
only for drills, and see how many part sets
of perfectly good ‘Dormer’ twist drills they
have on offer for about 10% of new price.
These alone will keep an impecunious
model engineer in drills for years.

Club sales

Sixthly, sadly (try saying that with your
teeth out), there are model engineering
club sales tables - terrible things have
happened to novices at these — all the club
pack-rats and s****-hawks will descend
and there is no quarter given. Sometimes
there are bargains to be had but the
competition is fierce and all that novices
will get near is boxes of assorted dog-ends
of "HSS' tool bar that turns out to be
carbon steel; bent and tapered (worn) drills
and short ends of unidentified steel. These
will turn out to be wrought iron when you
try to machine them and wreck your
cutters. Never, ever buy a reamer from
these tables — except for a laugh
afterwards, and remember that
micrometers from this source are often
only fit for use as ‘G’ cramps. When you
are much older, scarred, embittered and
marose with steel tipped elbows and
wearing hobnail boots you will have
acquired the necessary technique for
purchasing the occasional bargain from
this source.

Summary

In all these situations have a clear idea of
what — in general terms - you want for
your workshop. Then when something
good ‘comes up’, rapidly apply the
following: “can | use it — yes or no”, then
“do | actually need it - yes it will do that
job", followed by “can | afford it — at that
crazy price —yes”, or “"no” as the case may
be. The second part is important — don't

buy it if you don't need it or you will
clutter your ‘shop with junk and not have
the ready when you find something you
dowant. Don't get ‘Auction Fever’, if the
price is rising rapidly — walk away as it will
go on rising. | have seen two old fools
bidding against each other for a rusty old
hand push mower worth about $5 - they
went to $120, immediately after this my
wife bid for and got at $26 a very good
petrol motor 26" cut rotary mower. It is
worth going to a few auctions and seeing
what people pay for items — very often
they pay more than the store down the
road is asking for a new one. Therefore
spend some time getting an idea of what
prices are being paid for tools and tooling.

Try not to get ‘brand name fixation’, if
the machine will do what you want don't be
put off by the name on it, unless you
actually know that all that particular brand
were ‘dogs’. If on the other hand an ML4
Myford or 4" round bed Drummond is your
dream, be prepared for a long wait as they
are getting a bit rare now (an ML4 was my
first lathe back in ‘67, before that | used the
family 4” Drummond my Great Grandfather
bought new sometime around 19087).

| wish you the best of luck: you will
have a lot of fun, make some real mistakes
but acquire a shop full of machinery that
you know, and cherish. My ‘shop
machinery has cost me about $15,000
(about £56000) over the last 25+ years, most
of the price being because of the size of
the machinery. It has repaired a lot of
cheap secondhand farm machinery and
saved me a fortune in equipping a farm;
restored a forward control Land Rover and
several of the machines in the ‘shop; made
parts for a trials motorcycle; made a ‘Stent’
tool and cutter grinder and a "Jacobs’
gearcutting machine; made two dividing
accessories and a ‘dead length’ collet
chuck; made several accessories for the
lathes; it has made innumerable bits and
pieces for me and neighbours; restored the
radial arm saw and a saw bench for
woodworking, and is now making my
7.25" gauge 3.5in.to the foot 0-4-4-0
‘Mallet’. Along the way | have had a lot of
fun and satisfaction, a Golf or Ski club
would have cost as much if not more and |
would have much less to show for it. @

4. Milling cutter - anoi
funny looking saw.
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TOOLROOMTIPS

“Blind Pugh” talks through the ways and means of achieving
high quality appearance of screws.

1. Model chuck on Stewart model lathe to
show the screw heads in chuck body all
lined up with the circumference of the
chuck.

n the days when | could see, | worked

as a toolmaker in a small unit making

pre-production machinery for the

transistor and integrated circuit
industry. We were part of a large
engineering shop attached to the factory
making the transistors and so everything
was made in-house. There were about
eight toolmakers on our section and the
chargehand, Jolly Jack. Jolly Jack was a
superb toolmaker so they promoted him to
chargehand thus preventing him from ever
making anything again. (It's a mad world).
He was a very unlucky man, | remember
he once bought a gas fire and there were
about three options to the surround, you
could have walnut, mahogany or stripped
pine and he ordered mahogany. It came, it
was walnut, he growled, complained, they
sent him a stripped pine one and refused
to take away the walnut one because they
werent programmed to take things away,
only deliver them. So he complained again
and he got another walnut one. So he
complained again and they sent him a
mahogany one, fantastic! They still didn"t
take any away and then he got another
mahogany one and they still didn't take
any away and as far as | know, he still has
four or five surrounds up in his loft. One of
Jack’s foibles was that he had these
sayings which are still quoted anytime to
engineers he meets and the one | want to
address today is: “countersinking 10thou.
below the surface mate”.

Counterboring

| want to start with counter boring which, |
think, is easier and you start by “miking”
the thickness of the diameter of the head
of the screw you want to counterbore for.
Select a number drill, a size, or possibly
two sizes up, not too much, putting it in
the machine and lowering it until the end
of the drill sits in the clearance hole. Now
go down the thickness of the screw head
plus 10 thou, remove the drill and try the
screw head in the holes to see if it drops in
neatly. Now you need the same size
number drill but flat ended. Take an
ordinary number drill, grind it flat against
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the wheel and back off the two lips so that
you have something like a slot drill and
lowering this into the hole, just take out
the bottom corner until you have removed
all but a small amount of the countersink
that the end of the first drill left. Be sure
you have left a small countersink just in
case the head of the screw doesn’t meet
the body of the screw in a neat right angle
but has a small radius under it. This is all
that is necessary for cap end screws but if
you are using slot headed screws then you
really need to align the slots of the screws
in the line parallel to the edge of the job or
to the circumference of the job and this is
done by fitting the flat bottom drill into a
handbrace and just giving a couple of
turns to the bottom of the hole and try
again until you get the slots in line. Of
course you might be lucky and when you
screw the screw into the hole it comes out
in line straight away but you'll be a luckier
man than me! or Jolly Jack!

One point worth emphasising, is when
counterboring, don't try going straight in
with a flat bottom drill as you will probably
get a triangular hole or even a broken drill,
they are far too flexible. An endmill might
do but you need to have one that is the
right size for the screw head otherwise you
get a well round the diameter of the screw
which fills up with dirt and looks dreadful.

Countersinking

Now for countersinking, there are two
rules: first of all remove the burs under the
slots at the sides of the countersunk head;
there is nearly always a curl of metal here
and check the radius between the head
and the body of the tool. And rule two - do
not use a countersink bit.

The reason is of course is that unless
the countersink bit is exactly the same size
as the head of the screw you want to use,
the deeper you go, the wider the counter
sink gets and you finish up with a screw
with a sizeable chamfer all the way round
it, which isn't the effect you had in mind.
Once again, mike the diameter of the
screw head and pick a number drill, one or
two sizes up at the most. Grind a ninety-
degree angle on the end and back it off. If
you have a tool and cutter grinder, use it. If
you haven't, do it on the off hand grinder.
You will find you can get very close to a
ninety degree angle just by looking at it.

We conducted an experiment once by
taking a combination set protractor and
wandering round the factory showing it to
anybody we met saying “set this to 90
degrees” and everyone could do it within
one degree. Non-engineers, everybody!
We are so used to seeing right angles
wherever we look that its programmed
into our brain, so have no fear, you can do
it by eye and it will be good enough for
this job anyway. Lower the point of this
drill into the clearance hole and go down

until the parallel part of the drill just starts
to cut. Stop drilling and drop the screw
head into the hole to see how it fits. Its
then a case of opening the bottom of the
hole with this same drill until the slots
come out right. If you have a line of
screws, every screw should have the slot
in line so you could pass a string from one
end to the other and then drop into the
slots. All the screws in line and looking
good. This is the sort of thing that
impresses the uneducated and sometimes
even judges and is well worth doing. |
have a friend who went to work in the
machine shop at a boatyard specialising in
millionaires’ floating gin palaces and he
told me that the instrument panels were
held on with Phillips screws and every one
had the stars aligned all the way around
the instruments and all the way round the
instrument panel, so that it looked
fantastic. Keep the two special drills you've
made, the flat ended and the ninety degree
one and make up a little stand out of
mahogany or some other wood, (not oak
which rusts steel) but mahogany is nice
and easy to come by to store them and
you will soon have a small collection
which is all you will need. It won't be too
expensive and worth every penny.

As far as the countersink bit goes, we
always used to use these for milling
chamfers on the edges of small base
plates and possibly for the sort of slot you
might use on a very tiny vee block. If we
wanted something better than that then
we would grind it on the surface grinder to
take out the ripples that you get.

Screws

Now to the screws, the chances are the
screws that you have will be too long for
what you require and you have got to cut
them down, some people think that
capped screws are hardened and can’t be
shortened or attacked in any way other
than with a grindstone. This isn't true, they
are tough not hard and you can saw them
off and file them nearly as easily as an
ordinary screw. And if you can't see the
end of the screw when it is in position,
filing it across the end after you have sawn
it off, putting a slight chamfer on before
screwing it in is all that is necessary. But if
the other end of the screw comes out,
where it could be seen, it needs to be
properly finished, possibly domed and
then emery clothed. For this you need a
thing called a lantern tool, which is the sort
of tool that a clock maker uses quite often
and you can make your own with a piece
of 4in. diameter steel, about 2in. long and
another piece of %in. diameter and about
1in. long. This is what you do.

Face the two ends of the %in. diameter,
chamfer and thread one end for % of an
inch long with any handy die that you
have, preferably a fine one, | think my one
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2. Lantern chuck with screw,
disassembled.

is ¥in. 26tpi, if you haven't got a tap and
die this size or suitable alternative, then
you are going to have to screw cut it but
make the pitch fairly fine as you get a
better pressure on the screw that you are
going to work on if you use a fine thread
on the tool. The %in. shank is now
complete and you can go onto the other
piece which needs facing, then knurling if
it is round or not if it is hexagonal. Drill
down and flat bottom for about %in. to the
tapping size of the thread you have put on
the %in. diameter piece and then down the
middle of this, put a drill and ream %in.
diameter hole for a further %in. Chamfer,
part off, chamfer again, and face the front
face until you have a %in. diameter hole
visible and go back until that %in diameter
hole is a %in. long. You should now be able
to screw the two parts together and there
should be no or very little gap between the
end of the half-inch shank and the bottom
of the hole in the cap so that it is going to
trap any screw that you put in.

Now you have to make a few adapters
to suit the different screw sizes that you
use. | have about eight of these to suit
2,4,5,6,7,8,10 and 12 BA. When | drill
them through, | do not use the nominal

Right hand section of “Mr Cholmondley-
Warner’s Garden Railway™

t has been possible to visit a couple of
exhibitions recently, neither being
directly related to model engineering
or workshop aspects but nevertheless
of interest to me and | hope to many
readers. Model Rail Scotland is staged
annually in February at the SECC
(Glasgow) and is the lead event north of
the border for enthusiasts in scales from Z
through 00 and 0 to garden G gauge. In
some previous years the displays included
a significant model engineering content, in
the form of a display arranged by the
Motherwell Model Engineering Society,
but unfortunately not on this occasion. An
0 gauge model of the GT3 locomotive did
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clearance size drill but as tight on the
thread size as | can get with the number
drills so that the screws slip in neatly and
they don't rattle about. The adapters are
made from a further length of the %in.
diameter used for the shank. Turn the
outside down for a length of about 0.2in.
so that it slips in underneath the thread in
the cap, | think mine is about 0.47in. dia,
or something like that, Then reduce the
end to %in. diameter for a length of Kin.
and drill through the middle, for the size
of the screw that you want to work on.
Part off at %sin. long, face the other end,
chamfer the hole slightly and the adapter
should drop into the cap and be a nice
sliding fit in the hole. You can now put
the screw you want to work with through
the centre hole, screw the cap onto the
body and it should revolve neatly
allowing you to work on the end of the
screw with a file and emery cloth, and
thus dome it off nicely. You can also of
course put a point on or you can turn on
a pip at the end which watchmakers do
and this is ideal if you want a screw
which will self-centre itself in the
threaded part. Turn a couple of threads
length down to the core size or just under
the core size of the thread and then
remove and put it into the clearance hole
and you will find it will drop into the
thread part and screw in as easy as
anything. You cannot of course do this if
the end sticks out through the piece you
are screwing to as you don't want a lot of
little projections on the other side but if it
is thick enough to take this and hide it
then it is quite a good idea to do specially
on models where sometimes it is very
difficult to get a screw into position, lined
up in order to tie it up.

AND A

give a pertinent reminder of how Tim
Coles’ gas turbine powered model will
look when complete.

One layout that took a rather different
and humorous twist was entitled “Mr
Cholmondley-Warner's Garden Railway”

and exhibited by the Raven Model Railway

Group. Using a backdrop of %: scale

buildings, scenery and figures, N scale was

used to represent 5in. gauge live steam,
with Z working out at just a little larger
than %zs typical of “real” LGB garden
railway stock.

March sees the Scottish Motor Cycle
show at Ingliston, covering all shades of

powered two wheelers from vintage classics

to the most modern exotic machinery. Once
again, both the Matchless and the Carfield,
restored by local enthusiast Alex Gray (see
MEW issue 93) were entered by their new
owner. On arrival in the classics hall we
were delighted to see the rosettes attached
to both bikes, indicating that each machine
had indeed again won its class. The owverall
best in show was awarded to the 1937
Rudge Ulster impeccably restored by
Mr. A. Easton.

Outside, amusements for all the family,
included helicopter flights, and for those
really determined to recapture lost youth,

a mini bike circuit.

3. Assembled lantern chuck with screw.

Having done one end of the thread it is
now time to do the other end, the head
and these are improved by draw filing
parallel to the slot if it is a slotted screw.
For a cap head screw, you may decide that
no further attention is needed, or in either
case you may decide to polish it. For this
you need to remember you cannot do it in
a chuck if you want to retain the flat head,
if you want a slightly domed head, that is
okay, but a slotted head that is flat needs
to be polished on a flat block and | usually
use first draw filing then a piece of fine
emery on a flat surface, then a piece of
wood impregnated with one of the
chrome polishes such as Solvol. That
should bring you up a perfectly black
shine, as the watchmakers say, as there is
no reflected light unless you are looking
directly at the reflection of the bulb;
otherwise no light is scattered to your eye
and it looks black.

After this you need to consider whether
you are going to oil black these screws.
Nothing on a machine looks better than
blackened screws, collars, nuts,
incidentals, and if you are going to oil
black it then | will tell you how we used to
do it in a future article.

“0” gauge model of the GT3 locomotive. ‘
_ o A

Mr A Easton’s Rudge Ulster won
“Best in Show”
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GETTING TO GRIPS
WITH A GRIPTRU

1. All the components separated; the body is a loose fit on the backplate register.

Accuracy in context

Many years ago Burnerd chucks
introduced an ingenious method of
centring 3 and 6 jaw geared scroll chucks,
with the claim that repeatability could be
achieved to within 0.0002 in., thereby
rivalling the best which could be attained
using a collet. Let us take a step back for a
moment to consider the significance of
“two tenth” accuracy. In normal turning
work on a centre lathe, vagaries of surface
finish, temperature effects and lack of
homogeneity of the raw material can
easily lead to irregularities of this order. On
the other hand, rolling contact bearings
are made to standards of concentricity an
order of magnitude better than this.
Looking at the original test certificate for
my Colchester Student lathe, the print-out
from the “Talyrond” circular comparator
illustrates that the makers achieved a
figure better than 0.0001 in. total run-out
from the mandrel when new. So dont
think that there is such a thing as perfect
concentricity in engineering artefacts.

2. Simple mandrel thread cleaning tool
made from old coat hanger.
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Traditional fitting

The traditional self-centring chuck fits to
the mandrel either by means of a screw
thread, or a Camlock fitting. Let us focus
on the Myford screwed body arrangement,
in which the backplate screws onto the
mandrel and forms an integral part of the
chuck, thereby reducing overhang and
improving both rigidity and concentricity.
Until the adoption of the large-bore
spindle in the last few years, a 4 in.
screwed body chuck was standard issue
with new lathes. The accuracy achieved by
these standard items was very good when
new, the change to Polish manufacture not
diminishing their performance, although |
do grumble to myself from time to time
about the relatively small bore through the
body itself.

Perceived wisdom is that a register on
the backplate forms an interference fit
within the body. When the two are bolted
together the joint line is virtually invisible
and to strip down for cleaning, a smart
knock with a soft mallet is needed to
release the joint.

Enter the Griptru

In this design, a small amount of radial
“adjustment” of the position of the body
relative to the backplate is allowed, the
position being controlled by three
adjusting screws. The body is machined to
a clearance over the spigot on the
backplate. Rather surprisingly, | think, that
clearance measures 0.016 in. on the
example which is used for the
photographs. | actually have two Griptru
chucks, one (seen in bits) from an old lathe
and my “Sunday best”, which only comes

Derek (D.A.G.) Brown
discusses the internal workings
and adjusting for optimum
concentricity.

out when the job justifies it! Let us strip
down the mechanism and discover its

workings:
1. Unwind and remove the jaws in the
usual way.

2. Unscrew the three additional fine
adjusting screws using the hexagon
extension on the end of the chuck key.
Remove the three socket head screws
holding the backplate to the body.

4. Separate the body, laying it on its
front face. Remaove the three pinions
from their sockets.

5. Upturn the body and gently tap out
the scroll.

The whole thing may now be cleaned,
removing any small particles of swarf and
other detritus, using either cotton cloth or
absorbent paper. Here | must digress with
a little story concerning one of the all time
giants of Model Engineering. We went to
lunch with Cherry Hill and her husband
one day; after the meal my wife, being of a
tidy and helpful nature, started to clear the
table, bundling up the paper napkins to put
in the waste bin. “Just a minute”, said
Cherry; if those are clean they will make
ideal workshop wipers, particularly for jobs
such as paint preparation which requires
lint-free material. Lesson learnt, and ever
since then | have had a polythene bag
marked Cherry Hills hanging on the end of
my lathe! It gets replenished whenever the
occasion arises and the paper napkins are
safe alongside rotating machinery, since
they become torn if pulled too hard.

The clean components may be lightly
oiled using slideway oil and reassembled
in the reverse order to that above. Do not
nip up any of the screws, but place the
chuck on the Mandrel thread, taking extra
care that things are scrupulously clean.
Always wipe the surfaces before offering
up a chuck and make sure that the female
thread is clear, using a primitive scraper
such as that shewn in the photograph. |
made mine from a wire coat hanger nearly
fifty years ago and it is still not worn out!

Tighten the three cap screws loosely (if
that is not Chinese), but with a light tap
with a soft mallet make sure that the body
will move relatively to the backplate. Close
the jaws firmly on a piece of ground steel
stock: % in. dia. silver steel for instance,
which has been centre-less ground, is
sufficiently accurate for our purpose. Make
sure that you choose and use only one
particular pinion to operate the chuck (say
that adjacent to the maker’s mark). This is
because there is clearance between the
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scroll and the body; the action of the chuck
key on the scroll gives rise to a reaction
hetween the scroll and the body which
closes the gap at one particular position. |
have often wondered why the makers of
these critical chucks provide more than
one pinion; some high precision toolroom
chucks do in fact have only one.

We shall now centre the chuck body on
its backplate, with reference to a dial gauge
mounted on the cross-slide. Bring up the
three fine adjusting screws until you can
just feel resistance near the end of their
travel. Note that if a screw is tightened, the
taper on the screw causes the body to
move towards it, so with the other two not
quite tight, tighten the screw nearest the
minimum reading on the dial gauge. A little
practice soon brings the assembly into
range and you should aim to finish with a
concentric setting, and all three screws
tight. Finally tighten the three socket cap
screws and re-check for concentrieity.

Strictly speaking the setting that you
have just made is relevant to only that
diameter, but resetting the chuck jaws
using the favoured pinion should give the
recognised concentricity performance. For
other (widely different) diameters you may
need to repeat the performance above
with the Allen key and chuck key. Never
forget, however, that in order to tighten
one of the fine adjusting screws, the other
two must be slightly slack.

There is one final check to be made: note
the concentricity of the ground bar which is
being gripped, say 3 in. from the chuck. In
my experience you may discover a run-out,
due to the failure of the body to seat truly to
the backplate. Undo the fine adjusting

3. Alignment for concentricity: tightening the fine adjusting scre y in the position shewn
throws the chuck body away from the dial gauge.

screws, remove the body and take the
smallest possible facing cut across the
bolting face of the backplate and a similar
small amount across the narrow face which
restrains the scroll; it is surprising just how

often such a correction is required, but it

is analogous to the fitting of a conventional
chuck to its backplate. Reassembly

and adjustment now ought to lead

to perfection. @

Coming up in Issue No. 107 will be

Drilling Holes in the
Right Place
Bob Loader discusses

techniques for accurate
drilling.

Kinematically Mounted
Indicator Stand for a South
Bend Lathe

Jim Wright describes his
device which combines
removability with
repeatability.

Issue on sale 17th June 2005

May/June 2005

/A Copying Attachment for the
Warco 300/2 Lathe /Mill

Alan Barrett gives details of an
accessory originally conceived for
making chess pieces.

(Contents may be subject fo change)

29



COMPUGUIDE €)

Richard Bartlett continues his description of this “Intelligent DRO” system, extending towards a form

of manually controlled CNC

hat follows is not essential
reading for the user of the
system as described thus far,
but Mode 3 does offer an
opportunity to link your CAD data directly
(well, almost) into the sequence of
machine movements needed to produce
the job, and to present these moves as a
succession of targets on the screen.
Consequently, a Mode 3 CompUguide
.ROD file is very much like the .CON files
needed for computer controlled operation
(CNC) but relies on you to turn the
machine handles, one at a time, whilst
watching the screen targets.

Machining to
CAD data

When a CAD program saves your drawing
data as a .PLT file it uses a data format
which was developed for driving pen
plotters. Historically, the industry standard
plotters were made almost exclusively by
Hewlett Packard and are very precise 2-D
machines. The data inputs for these
plotters was to a format specified by HP as
the ‘Hewlett Packard Graphical Language’
usually referred to as HPGL data.

As the output drawing was almost always
for the attention of people, the resolution of
the plotting had to be consistent with our
ability to recognise for example, circles from
polygons. To engineers used to looking at
drawings a 72-sided polygon of about
dinches AF looks circular, so it is clearly a
waste of money to process the data to draw
1000 sided polygons to represent circles.
Working within these limitations, which
particularly affect arcs and circles, it is very
convenient to use the 2-D plotter data
contained in HPGL .PLT files as a cost
effective source of accurate positional data
for our .ROD files since many CAD programs
have the built in ability to produce it. Plot files
are text files containing XY co-ordinates in
the form: PAxxx.yyy; where the P signifies
‘Plot’ or ‘move to’, the A stands for Absolute
dimensions, the digits up to the comma are
the X-axis units and the following digits up to
the semicolon are the Y-axis units.

PA123,456; is the HPGL command to
‘Move to ABSolute units 123 in X and 456 in
Y When plotting or CNC machining these
maoves are made with linear interpolation,
that is the path along the move is an
oblique line. When Compuguiding these
manual moves are made as two orthagonal
moves due to our inability to synchronise
both handles. For this and other reasons it
is more convenient to use RELative units in
Compuguide files. These are defined by the
PRxxx,yyy; format as in PR123,456;

The moves are made relative to the current
XY position.

DraftChoice is a low cost CAD
programme very suitable for this sort of
application which saves all plot files in
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ABSolute dimensions with units based on
inches. (See Note 1 later) A plot file saved
from CAD in ABSolute units which will
contain dimensions in PAs can be
converted to relative dimensions (PRs) by
the Compuguide utility RELATIVE.exe.
Some other CAD programs can write their
plot files directly in RELative dimensions.

Another HPGL command that is of
interest to us here is the ‘Select Pen
Number n” in the format SPn; Thigis a
convenient file marker associating a block
of data with a drawing layer.

HPGL commands that are always
generated but unused here are the pen
control commands PU; for PenUp and PD;
for Pem Down.

For example:

The plot data SP2;PD; PA100,100;
PA5100,100; PA5100,5100; PA100,5100;
PA100,100; PU; when the CAD units were
set to thous of an inch, would command
the moving around a binch square whose
bottom left corner was set at 0.1inchX and
0.1inchY, and the SP2 reminds us that this
data defines lines on Layer 2 of our

cad drawing.

It really is this simple, and this is all we
need to know to combine our CAD
generated plot files with the Mode 3
facility of CompUguide.

Mode 3: Usin? the
rogrammable
unctions

At its simplest this can be thought of as
the “Virtual Drill Jig" mode. Any job can
be broken down into a list of moves to

target positions.

Any position can be defined by a set of
co-ordinates for each active axis. In a
4-axis system such as Compuguide, the
ordinate quads would be of the form: x12,
y34, 256, r78 this statement defines a
specific point in 4-D space (see note 4) in
RELative units.

Note, the ordinates in a Compuguide
command line do not have to appear in
this order and null values are not required
for unaltered ordinates. Also note, we can
only have one command per line in a .ROD
program file.

So, a list or program of these
co-ordinates can be written to provide the
end points or targets for each sequential
movement of the axes. a program
consisting of a few orthogonal moves can
be typed straight into the EDIT window from
a list worked out from a sketch on the back
of an envelope, but it is more likely that jobs
which merit the effort of programming will
need to be drawn in CAD.

First example

In the example illustrated, JOB1 is drawn
in any CAD program that will produce a
‘plot’ file in standard HPGL format. The
screen shot is of DraftChoice, a cheap CAD
program {available as shareware) and an
adequate introduction to CAD if you
haven't tried it.

This hypothetical job is a simple panel
in %in. aluminium of 8in. by 6in. containing
two large circular cutouts for meters, each
with two clamping holes, two smaller
circular cutouts, four rectangular cutouts
and a dozen fixing holes. The work datum
is the bottom left corner of the panel and
the drawing scale is set to give plotter
units in thous of inches, ie 3000 = 3inches.

Select as coarse a ‘Snap’ mode as

Job1. A sample front panel in 3mm alum
8.0in

i
-
i

6.0in

- e e e e e e

4
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1. The
CAD

Screen
showing
all layers
of JOB1.

possible, unless the apertures / hole
centres are critically sized I usually snap to
a B0thou grid.

The full drawing with all text and
construction lines is drawn in green on
Layer 1, which at plot time would be
plotted with Pen1. Any output associated
with Layer 1 can then be found in the plot
file because it is prefixed by the command
SP1; signifying "Select pen 1.

When cutting rectangular cutouts, | drill
out all corner radii prior to fitting the
routing cutter. Draw the centres of these
corner drillings compensating for cutter
radius towards the inside of the cutout.
Check Layer 1 and make sure that
itis complete.

Plan for cutting

The sequence needs to be traced on Layer
2 onwards in the order in which you will
make the cuts. The four circles will be
‘chain drilled” using the ‘B macro with a
50% overlapping pattern using an end-
cutting or plunging router or milling cutter.
| think a gently ‘scalloped’ circle is quite
acceptable when hidden under a meter
bezel, but if you like rounder holes then use
a 75% overlap. Select the drill and router
bit to be as large as will give adequate
clearance in the corners of the rectangular
cutouts. | chose 5mm diameter.

Layer 2: Drilling with 5Brmm stub drill,
starting in bottom left corner. For panel
work 5mm equates to 200thou allowing
easy ‘snapping’. Choose a POLYLINE from
the COMPLEX menu. A complex line is
stored as a succession of end points
whereas a LINE selected from the DRAW
menu is stored as start and end points
which duplicates our data. From the work
datum move round the work clicking on
each centre in order of drilling,
remembering not to click on the centres

of the four circles as these do not

need drilling.

Layer 3: Select Polyline and starting at the
centre of circle 1 click on the centres of the
four circles in order 1,2,3 and 4.

Layer 4: Select Polyline and start at the
hottom right corner of rectangle 5 moving
clockwise to click on each corner,
terminate the line when the rectangle is
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complete. | cut ¥ alum in two cuts, so start
a new polyline and click around the
rectangle once more, terminate the line at
the completion.

Repeat this process of digitising the two
successive cuts around each of the
rectangles 6,7 and 8. Finally, trace a
Polyline from the end of rectangle 8 back
to the work datum.

That's it. You have stored many pairs of
XY ordinates in memory representing the
cutter path for Drilling and Routing. SAVE
AS the file as a drawing file (JOB1.dew)
and then EXPORT the drawing as a plot
file (JOB1.plt). The plot file is a text file, so
can be read or edited in any text editor
such as EDIT, NOTEPAD, WORDPAD efc.

Start WordPad and Open the Job1.plt file.

These plot files are a list of 2-D plotter
commands typically of the form
PA123,4567; which is an instruction to
move 123 units in X and 4567 unitsin Y.
The dimensions are in ABSolute form (PA
means plot ABSolute) referenced from the
bottomn left corner of the drawing.

Find the SP2; command which points to
the start of our Layer 2 drilling data. Delete
all SP1 data above it.

Edit in a new first line starting with REM
(for remark), REM lines do not do anything
but they are useful as reminders, so type:
REM Job1.rod needs 8ins * 6ins of ¥ Alum

Make sure that the last line of the file is
SPO; which is taken as the “end of file’
marker and then Sawe the file as JOB1B.txt
(The B signifies the second file in the
sequence).

Use RELATIVE.exe ta convert the
ABSolute file JOB1B.txt to a RELative file
JOB1C.rel.

Import the JOB1C.rel file into WordPad
and remove all “ “ (quotes) characters.

We now edit the HPGL PR123,456;
PR789,987: multi-statement lines to
COMPUGUIDE x123,y456 single statement
format.

Use the ‘Replace’ routine from the EDIT
menu to change all PA to x and all
commas to ,y.

Remove all PU; and PD; commands and
remove all semicolons, finally locate the
cursor at the left of each x character and
press Enter. This will insert a ‘carriage
return + line feed’ giving the single

statement lines that we need.

Use the Find routine in the Edit menu to
locate each occurence of 'SP’ and insert a
blank line after each SPn; by pressing
Enter.

These ‘Select Pen’ commands indicate
which blocks of data are associated with
our machining operations. Remember
Layer 2 (SP2) was Drilling, Layer 3 (SP3)
Chain drilling the circles and Layer 4 (SP4)
was Routing rectangles.

The data following SP3 will be the
centres of the circles in 1,2,3,4 order.

The 'B' command allows us to put any
number of holes around a PCD so, using a
5mm cutter, 2.150inch (55mm) PCD for the
larger circles and 50% overlap we need (PI
*55/5) * 2 holes which gives 69 holes.

The smaller circles of 0.8inch {(15mm)
PCD will need (Pl * 15/5) * 2 = 19 holes

The Compuguide command B
p2.15,h69,a0 will generate the data to display
targets at run time to chain drill the larger
circles {1 and 4) and return to the centre.

B p0.6,h19,a0 will generate the targets
for the smaller circles (2 and 3)

Edit these "B’ commands into the SP3
data block following each ‘move to centre’
Move the cursor to SP3 which is the
start of the end cutting operations and
add: ‘Change to 5mm endcutting tool’

At run time the “ Change to 5bmm
endcutting tool” will display on the screen
and the program will pause until the user
clicks on OK indicating that they are ready
to proceed.

Change SPO; the ‘end of file" maker to
END.

Finally, Save this file as JOB1D.rod in
the Compuguide folder from where it can
loaded by the COMPUGUIDE program.

To recap on the files used:

JOB1l.dew The drawing program file
where the job was created

JOB1.plt The plot file in which are
stored the ABSolute
dimensions using SPn;
PAx,y; PU; PD; commands

JOB1B.txt The edited plot file ending
with SPO;

JOB1C.rel Plot file converted to
RELative units (PRx,y;)

JOB1D.rod File edited into Compuguide

syntax x123,y456 .ROD
because in time BC (Before
Curtis) all transducers were
RODentsClamp the panel
blank onto some suitable
backing such as hardboard
etc. and set the spindle
above X0,YO0.

Run COMPUGUIDE and select OPTIONS
from the menu on the right of the screen.

Enable channel 1 as COM1 using a
SCALE input to display on X with a SCALE
of 0.001 with units of INCHES.

Enable channel 2 as COM1 using a
SCALE input to display on Y with a SCALE
of 0.001 with UNITS of INCHES.

If you have a third scale fitted, although
optional for this example it would be useful
as a depth gauge, enable this as channel 3
using a SCALE input to display on Z with a
SCALE of 0.001 with UNITS of INCHES.

Store these settings, and click on ‘LOAD
a PROGRAM’ from the right hand menu
and select JOB1D.ROD, This will display in
the EDIT window.

Start the cutter and click on START or
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TABLE 1

REM JOB1D.ROD

S FIT 5MM CNC SPOTTING DRILL
AND SET TO WORK DATUM

S DRILL THRO' AT ALL POSITIONS
UNTIL NEXT SCREEN

x 200, y 200
x 500,y 0
x-250, y 250
x 500,y O
X0,y 2100
x-500,y 0

TABLE 1 showing the initial remarks
and first six coordinates for hole
positions

use CNTL ‘T to start.

Clicking on the STEP button or using the
CNTL *S’ will step on one program line at a
time.

Each time a new pair of targets appear
the SIGN of the move is noted. This has
been reversed by the program to allow the
user to drive the display to zero, then if
required drive the other axis to zero. With
0X and 0Y displayed drill the hole then
click on STEP, and the next set of targets
will appear and ... Well, | guess you know
the rest. Table 1 shows the first few lines
of the program, giving the opening
remarks and the coordinate information
for the first half dozen holes. Later sections
of the program, which guides to around 70
positions, deal with chain drilling the
circles and clearing the rectangular
cutouts. Clearly if this were to be done by
more conventional means, there would be
many opportunities for error.

Second example

It is possible to digitise an existing
component using a cheap digitising tablet.

They come in all sizes from small at
150mm * 100mm through A4, A3 onto
more expensive models. Currently, the A4
tablet seems a good cost/size buy. They fit
into the USB or serial port and have both a
mouse type puck and a pen stylus.

Follow the instructions on the
installation disk for the tablet, and check
that it duplicates the usual mouse
functions in your CAD program.

The photo shows a small tablet & pen
being used to locate and save the centres
of a series of holes in a printed circuit
board.

Select two holes on the board that are
far apart. Measure the X Y co-ordinates of
one hole from the other, Note these as
TEXTX, TESTY.

Mount the pcb down on the tablet as
square to the axes of the hole grid as
possible. A thin card ‘angle plate’ will
locate the edges of the peb and will allow
sticking down with double sided tape
without spoiling the melanex type sheet of
the tablet surface. The card fixture will be
set square using the Pen stylus to return
constant values along both X and Y axes
in a similar way to ‘clocking’ the vice true.

Turn off the SNAP to grid feature.

Select a LINE from the DRAW menu and
START the line at the bottom left of the
pcb X0,Y0. Holding the pen vertically allow
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allowing o

the nib to engage in the first hole. Move
the pen vertically downwards to click with
an equivalent to a ‘left click’ on the mouse.
Move the pen to engage with the second
hole and note the RELative co-ordinates on
screen, they should be TESTX, TESTY. If
not then reconfigure the scale values or
correct for squareness on the tablet etc.

Now terminate the line and select
POLYLINE from the COMPLEX menu.
Introduce the nib of the pen vertically into
each hole in turn and press the pen
vertically downwards to record the centre
position. Work around the board in the
order that you wish to drill. Terminate the
polyline at the end of the sequence. Save
the drawing as a native drawing file .DCW
and a plot file .PLT.

The plot file can be converted to
RELative dimensions and then edited to add
the Screen prompts for Z-axis moves, cutter
changes etc, then saved as a .ROD file.

Hopefully these examples give a glimpse
of the possibilities provided by a modest
computer, interfaced to cheap X and Y scales
fitted to your centre |lathe with a quick-
change toolpost, offering easy and accurate
programming via a list of end points.

The thing is, what would we call such a
hi-tech lathe? ... Supa lathe? Hang on, I've
got it, how about Capstan lathe? That's a
good new name for such a cool, new tool.
OK, it would seem that we haven't broken
much new ground here, we are still
working to ‘virtual stops’, although with
the advantage that the settings of all stops
for a particular job are conveniently saved
in memory waiting to be reset at the press
of three buttons.

What might have been new ground for
some readers is that a simple, by which |
mean inexpensive and easy to learn, CAD
program running on a fairly modest
computer can provide instant access to all
dimensions of any component that we
have drawn. With only a little practice, and
helped by the SPn; commands, any feature
of the work can be traced to a short block
of HPGL plot code giving the XY co-
ordinates of each point along the cutter
path in thou units.

PA 4000,2000; it doesn't take long to
relate this code (assume current position is
X2000 Y2000) to “Move 2 inches in X”
assuming imperial units, or to “Move
20mm in X" if metric units are used.

To recap on mode 3 use:

a: Draw the component to scale in 2-D
cad

b: Save a plot file of the cutter paths in
absolute PA543,789; format

c: Editthe .PLT file to a relative

dimensioned .ROD file in x543, y789
format

d: fHun CompUguide and load the .ROD
ile

e: Setthe OPTIONS to suit your
machine and input devices

f. STEP through the program, driving
each pair of ordinates to zero

Once this basic level of familiarity has
been reached you might be ready to think
about converting the new ‘capstan lathe’
to an auto by fitting stepping motors to the
leadscrews.

There is nothing more to generating a
2-D control file for computer controlled
operation than creating a .ROD file for
computer guided operation for jobs of
similar complexity. The big plus for
the auto machine is the ability to
profile by driving two or three axes
synchronously.

Note 1: For users requiring plot files in
metric units of 1/100mm as well as
1/1000 inches, try the CAD program ‘2-D
Design Tools” which can be configured
for either.

Note 2: To define a point uniquely in
Compuguide 4-D syntax we should state
the scale and linear or rotary status of the
axes. This is done automatically when the
.ROD file is saved for future use. Do not
assume that the ‘R’ axis is always rotary,
as any channel can be either linear

or rotary. @
CAD Suppliers

There are dozens of programs available
as free downloads for trial use. All require
an investment in time and mental effort
which varies with the facilities they offer. |
have bought and use the programs below
and find a & b very adequate for
homeshop use and easy to learn.

‘DraftChoice for Windows’

(USA product) Fully working program is
available as ‘Shareware’ ( try-before-you-
buy ) from: Public Domain and
Shareware Library Tel 01892 663298
www.pdsl.com

*2-D Design Tools’
2-D CAD from TechSoft (UK product) Tel
01745 535007 www.techsoftuk.co.uk

A 'non-saving’ demo is available for
download to assess the program’s
facilities. This program is used widely
throughout UK schools and consequently
has been made easy to learn. It is just
possible your grandchild could help out
here with the ‘keyboard skills’

AUTO-CAD’ (from AutoDesk USA)

This is not a cheap program for hobby
use but is one of the industry standards
for CAD programming. ACAD has the
unigue advantage that many colleges
who offer part time evening tuition for
engineers teach with this program.
Courses are available at all levels of
programming skill and those who like
to assimilate their knowledge in a
structured way can buy legal ‘student
copies’ of the ACAD program at
discounted rates to practise the college
lessons at home. Needless to say, at
2-D level ACAD does it all.
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INDEX FOR ISSUES
93 TO 104 OF MEW

The information contained in this index supplements that published in issue 95, and brings the
information up tfo issue 104. A computer based index is also available for those with suitable
equipment to run the software.

SUBJECT INDEX

This section is arranged by Subjed, listing Articles, Quick tips, and letters to Scribe a Line. The key to the letters in the second and
seventh columns is given at the end of the table. Columns five and six, e.g. 95 37 refer to the particular issue and page number.

Key to the Symbols used in the above section of the index

Column 2 C=Construction; P=Process; M=Miscellaneous

Column 7 A=Article; T=Trade; L=Letter; Q=Quick tip; S=Subject

ADHESIVES P FABRICATE & REPAIR TOOLS MC TOOL BUILDING WITH RESINS 98 12 A
ADHESIVES P NOVEL WORKHOLDING IDEA GLUEFILM 96 34 A
ANGLEPLATE C TILTING ANGLE PLATE PROJECT FOR THE SHAPER 96 12 A
BENCHES M MODULAR FRAME OPTION BEMCH PROJECT 97 51 A
BENDING ¢] HAND BENDER 1 CONSTRUCTION OF PIPE BENDER 1 94 12 A
BENDING c HAND BENDER 2 CONSTRUCTION OF PIPE BENDER 2 95 26 A
CHUCKS Cc COLLET CHUCK ADAPTOR COLLET ADAPTOR CONQUEST CL300M 93 52 L
CHUCKS C ECCENTRIC CHUCK ORNAMENTAL TURNING FOR ME 2 98 40 A
CHUCKS C ECCENTRIC CHUCK CONSTRUCT ORNAMENTAL TURNING FOR ME 100 35 A
CHUCKS c IMPROVING CONCENTRICITY HOLDERS FOR ER COLLETTS 104 12 A
CHUCKS M BACKPLATE FIXING BACK & FACE PLATES FOR D1-3 102 49 A
CHUCKS P ‘COLLET CHUCK: COLLETS AND COLLET CHUCKS 102 12 A
CLAMPING C ALTERNATIVE CONST METHODS MAKING TEE NUTS & STUDS 103 25 A
CLAMPING Cc SASH CRAMPS DRILLING PROJECTS 3 99 12 A
CLAMPING & SASH CRAMPS DRILLING PROJECTS 2 98 16 A
CLAMPING c T™M CLAMPS TOOLMAKERS CLAMPS 102 44 A
CLAMPING P GRIPPING THIN WORK PIECES COPING WITH THIN THINGS 99 34 A
CLEANING P MOUNTING THREAD TOOL CHUCK MOUNTING ERRORS AVOIDED 93 53 L
COMPUTER e CNC PROGRAMMED CUTTER CNC WHEEL CUTTING ENGINE 96 32 A
COMPUTER s INTERNET GETTING ENG INFO FROM INTERNET 96 38 A
COMPUTER M CAD SYSTEM UPDATE REVIEW SCAN 2 CAD v7.2 100 44 A
COMPUTER M DIY PROGRAMMABLE DRO COMP-U-GUIDE PROG DIY DRO SYST 99 42 T
COMPUTER M REVIEW UPGRADED SOFTWARE DESKCNC -WINDOWS BASED CONTROL 95 14 A
COMPUTER M SCAN2CAD S/\W UPGRADED- V7 CONVERT RASTER DWGS TO VECTOR 99 42 i
COMPUTER [: PROGRAMMARBLE DRO SYSTEM COMP-U-GUIDE UNIVERSAL DIY DRO 104 26 A
DIVIDING c DIVIDING ROTARY HEAD ROTARY TABLE 1 101 12 A
DIVIDING o] DIVIDING ROTARY HEAD ROTARY TABLE 2 102 20 A
DIVIDING s DIVIDING WITH AN ML10 KEYWAY & PLANE CUTTING SYSTEM 102 18 A
DIVIDING M 3" ROTARY TABLE INEXPENSIVE ROTARY TABLE 99 43 T
DIVIDING il DIVIDING ACCESSORIES ACCESS FOR A TAIWANESE LATHE 2 103 38 A
DRILLING C DRILLING TECHNIQUES DRILLING PROJECTS 1 97 12 A
DRILLING M SECURING A VICE DRILL DRILL VICE CLAMPING 100 52 L
DRILLING M SOLID CARBIDE DRILLS CARBIDE DRILL 95 37 18
DRILLING M TAILSTOCK ATTACHMENT HS TAILSTOCK ML7 DRILL ATTACHT 103 17 A
ELECTRICAL 1" 3 PHASE CONWVERSION THREE PHASE POWER SOLUTIONS 101 42 A
ELECTRICAL M CONNECTIONS FROM BOOST PLUGS, SOCKETS & SWITCH GEAR 102 26 iF
ELECTRICAL M FAIL SAFE CIRCUIT DESIGNS CIRCUIT DESIGNS 93 20 A
ELECTRONIC P PCB MANUFACTURE AT HOME PRODUCTION OF HIGH QUALITY PCB 100 15 A
ELECTRONIC P SM SOLDERING TECHNIQUES SURFACE MOUNT SOLDERING 96 18 A
EXHIBITION M BRISTOL 2003 BRISTOL EXHIBITION 2003 94 44 A
EXHIBITION M HARROGATE 2004 SPRINGTIME AT HARROGATE 102 36 A
EXHIBITION M MACH 2004 & SUBCON 2004 MACH 2004 99 48 A
EXHIBITION M MIDLANDS ME EX 2003 MIDLANDS MODEL ENGINEERING EXH 95 48 A
EXHIBITION M MIDLANDS ME EX 2004 MIDLANDS MODEL ENGINEERING EXH 103 50 A
EXHIBITION M MODEL ENGINEER EX 2003 73RD MODEL ENGINEER EXHIBITION 96 46 A
FINISHING M ASSESS FITNESS TO EXHIBIT JUDGING TOOLS & WSHOP APPLIANC 95 12 A
FINISHING M ROTARY MOP POLISHING REVOLVING SPINDLE POLISHING 93 46 A
FINISHING M SMALL JOB SPRAY GUN SMALL SPRAY GUN 102 26 1
FINISHING M SMALL JOB SPRAY GUN BLAST CABINETS & SPRAY GUNS 98 47 T
FINISHING P SURFACE COLOURING CHEMICAL COLOURING PROCESSES 99 52 L
FIXINGS C KEYS AND KEYWAYS KEYWAY & PLANE CUTTING SYSTEM 102 17 A
FIXINGS C KEYS AND KEYWAYS 1 KEYWAY CUTTER 1 97 34 A
FIXINGS C KEYS AND KEYWAYS 2 KEYWAY CUTTER 2 98 23 A
GEARS & GEAR HOBBING ATTACHMENT HOBBING ATTACHMENT FOR LATHE 95 16 A
GEARS M GEAR CUTTERS NEW APPROACH MAKING FORM RELIEVED CUTTERS 93 52 L
GRINDING C DUST & SPARK EXTRACTIOM 'WORDEN MODIFICATION 104 46 A
GRINDING (& GRINDING ACCESSORY THE GRINDEX 93 12 A
GRINDING il SHAPING SLOTS & GROOVES ABRASIVE CUTTING DISCS 103 46 A
HEAT TREAT M SMALL ORDER SERVICE HARDENING & TEMPERING SERVICE 99 42 T
HEATING M RUST PREVENTION KEEPING RUST AT BAY 94 40 A
HEATING M RUST PREVENTION BIZARRE ALCHEMY 101 37 A
HISTORY M MYFORD, A BRIEF HISTORY SEVEN DYNASTY 94 19 A
INST/SERV Cc CENTEC DTI HOLDER & STOP ACCESSORIES FOR CENTEC 98 35 A
INST/SERV C FITTING XYZ PARTS RETROFITTING X3 MILLING MC 2 103 26 A
INST/SERV C GEAR COVER NUTS IMPROVED MINI LATHE ACCESSORIES 99 32 A
INST/SERV Cc HALF NUT QR MECHANISM HALF NUT QR MECHANISM MYFORD 96 30 A
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MISC

REVIEW MC
REVIEW MC
REVIEW MC
REVIEW MC
REVIEW MC
REVIEW MC
REVIEW MC
SAFETY
SAFETY
SAWING
SAWING
SHAPING
SHAPING
SHARPENING
SHARPENING
SHARPENING
SHARPENING
SOLDERING
SPINNING
THREADS
THREADS
THREADS
THREADS
THREADS
TOOLHOLDER
TOOLHOLDER
TOOLHOLDER
TOOLS CUT
TOOLS CUT
TOOLS HAND
TOOLS HAND
TURNING
TURNING

ZO0TO=Z0=200-HT U220 T0000000020d2ss2=220dHd 022222222222 =2000000T=22000000TITI=200000=S2I=I=22000000000000000

HALF NUT RELEASE FOR ML7
HOBBYMAT TOOLHOLDER
LOGAN LATHE STEADY SET
MB850 MOD DRIVE END PLATE
MOVING HEAVY MACHINERY
PREVENTING MORSE ROTATION
QUICKSET TOOLPOST
RENOVATE CLARKE M/WORKER
RENOVATING A CENTEC 2A
RENOVATING AN X3 MILLER
RENOVATING CHESTER CHAMP
RENOVATN G TAIWANESE LATHE
TAILSTOCK LOCKING HANDLE
WARCO MILL/DRILL EXTRACT
WIRING & HANDWHEEL

BALL SCREW CLEANING
MYFORD OVERHAUL SERIES 7
PEATOL/TAIG TOOLPOST
KNURLING WITHOUT SIDELOAD
ENGRAVING TECHNIQUES
METAL SUPPLIER SMALL QTY
NON-STOCK SIZE PURCHASING
CENTRE FINDER SQUARE
CENTRE FINDING MICROSCOPE
DTI BORE CALIPER

SCRIBING BLOCK MAKE & USE
SINE BAR,123 BLOCKS,V BLK
DIGITAL READ OUT FITTING
HOLE POSITIONING
ACCURACY AND CALIBRATION
HEIGHT GAUGE

PCD MARKING OUT METHOD
LE COUNT MANDREL

MILL HEAD SPEED INCREASER SPEED
SUB-TABLE

TABLE POWER FEED

TABLE STOPS

WARCO 26RPM SPINDLE SPEED
3/4 JAW CHUCK MOUNTING
DOWN FEED CLAMP

VICE POSITIONING METHOD
SIMPLE DIY TABLE FEED
SIMPLIFIED SPARK ERODER
SPOOL FED SPARK ERODER 1
SPOOL FED SPARK ERODER 2
SPOOL FED SPARK ERODER 3
SPOOL FED SPARK ERODER 4
SPOOL FED SPARK ERODER 5
BOOK REVIEW

BOOK REVIEWS

BOOK REVIEWS

BOOK REVIEWS

CHANGE WHEEL PROGRAM
DOG CLUTCHES

FORMER EDITOR REFLECTIONS
INDEX ISSUES 81 TO 92
LINKED V BELT- QUICK CHGE
MACHINE BED PROTECTOR
SPRINGS & RAW MATERIALS
WORKING HEIGHT

VERTICAL LIFTING DEVICE
HATCH-BACK MINI CRANE
VARIOUS SET UP TECHNIQUES
PUNCH AND DIE

CHESTER 626 TURRET MILL
CHESTER CMAN OBSERVATIONS
MYFORD CONMNOISSEUR
WARCO MINI LATHE REVIEW
WARCO MINI LATHE REVIEW
X3 MILLING MACHINE
VARIABLE SPEED CONTROLLER
CRAFTSMAN AUTO FEED STOP
LATEX GLOVE HAZARD

HAMD SAWING CURVES
SCROLL SAW SPEED CONTROL
PROFILE FOLLOWER SWINGARM
SHAPER PROJECT ANGLE PLT
DRILL SHARPENING WISHBONE
OFF HAND GRIND ADAPTATION
SHARPENING WITH OIL STONE
TOOL & CUTTER GRINDER 2
METHODS AND EQUIPMENT
METHODS & EQUIPMENT
LONG THREADS

USING A PISTOL DRILL
MODIFYING SCREW LENGTH
TAPPING ATTACHMENT
CREATE INT & EXT THREADS

4 WAY POST

TAILSTOCK ATTACHMENT
AVOIDING SWARF PROBLEMS
HIGH SPEED CUTTER

BORING BAR/MILLING CUTTER
CLAMPS, WRENCHES ETC.
HAND TOOL TECHNIQUES
BALL HANDLE TURNING

BELT DRIVE FEED

HALF NUT RELEASE FOR ML7
1/4” $Q TOOLHOLDER FOR UNIMAT
SET OF STEADIES - LOGAN LATHE
IMPROVED ACCESS TO MINICRAFT
MOVING 3/4 TON LATHE S/HANDED
MORSE ARBOR RETENTION

GOING ROUND THE (SOUTH) BEND
TAILSTOCK MODS CLARKE M/WORKER
REFURB CENTEC 2A H/MILLING MC
RETROFITTING X3 MILLING MC 1
IMPROVE CHESTER CHAMPION MILL
ACCESSORIES FOR TAIWANESE MC
MINI LATHE TAILSTOCK LOCK
DRAWBAR & EXTRACTOR FOR WARCO
RETROFITTING X3 MILLING MC 3
CLEANING BALL SCREW ASSEMBLIES
NEW LATHES FOR OLD

ENHANCING PEATOL/HAIG TOOLPOST
KNURLING PLIERS

ENGRAVING ROMAN NUMERALS
NON FERROUS METAL SUPPLIER
CUSTOM SHEET CUTTING SERVICE
CENTRE SQUARE

SIMPLE PRISMATIC CENTRE FINDER
DIAL GAUGE INTERNAL CALIPER
SCRIBING BLOCK

THE GRINDEX

DIGITAL READ OUT

CO-ORDINATE TABLE FOR MILL MC
HOW'S MIKE?

LATHE TOOL HEIGHT GAUGE

HOLES ON A PCD

IMPROVING A LE COUNT MANDREL
INCREASER FOR MILLING MC
MILLING SUB-TABLES

TABLE DRIVE FOR SMALL MILL
TRAVEL STOP FOR DRILL/MILL

WVMC SLOW SPEEDS

ADAPTOR VERTEX HV6 ROTARY TBL
IMPROVED MODIFICATION TO A MILL/DRILL
MILLING VICE ALIGNMENT
TAIWANESE SELF FEED DEVICE
SPARK EROSION MACHINE

MK3 WIRE ERODER 1

MK3 WIRE ERODER 2

MK3 WIRE ERODER 3

MK3 WIRE ERODER 4

MK3 WIRE ERODER 5

FIRESIDE READING

FIRESIDE READING

FIRESIDE READING

FIRESIDE READING

MYFORD CHANGE WHEEL PROGRAM
NOTE ON DOG CLUTCHES

BLASTS FROM THE PAST

INDEX FOR ISSUES 81 TO 92

EASY FIT DRIVE BELTS

MACHINE BED PROTECTOR

SPRING & GAS STRUT SUPPLIER
WORKING HEIGHT

V BELT CLUTCH OPERATED DEVICE
IN CAR HOIST

BEGINNERS GUIDE TO LASH-UPS
WASHER TOOL

THE CHESTER 626 TURRET MILL
CHESTER CRAFTSMAN LATHE REPORT
CONNOISSEUR LATHE

BEGINNER'S LATHE

BEGINNER'S LATHE

X3 MILLING MACHINE

NEWTON TELSA CL750 INVERTER
AUTO STOP FOR CHESTER LATHE
LATEX GLOVE HAZARD

POOR MANS BANDSAW

THREE SPEED SCROLL SAW
PROFILE TURNING DEVICE

PROJECT FOR THE SHAPER
MUSINGS ABOUT THE WISHBONE
TOOL AND CUTTER GRINDING HEAD
DRILL SHARPENING JIG

UNIVERSAL CUTTER GRINDER 2
MENDIMNG - SOLDERING CAST IRON
METAL SPINNING

CUTTING LONG THREADS

TAPPING HOLES EFFICIENTLY
DRESSING SCREWS

SIMPLE TAPPING ATTACHMENT
TAPS AND DIES CHOOSING & USING
FOUR WAY TOOL POST

FLOATING TOOLHOLDER

LATHE TOOLHOLDER SCREWS

DIY AIR TURBINES FOR GRINDING
NEW CUTTER FROM TRACY TOOLS
SIMPLY MADE BUT USEFUL TOOLS
WHAT, NO POWER!

QUICKER BALL HANDLE TURNING
QUIET LATHE
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TURNING P BORING LARGE HOLES “TREPANNING” IN THE LATHE 94 42 A
TURNING P ORMNAMENTAL TURNING ORNAMENTAL TURNING FOR ME 1 94 37 A
VICES P DRILLING VICE IMPROVEMENT IMPROVING BUDGET DRILLING VICE 99 23 A
VIS READER M X3 MILL CONVERSION SIMPLY CNC 104 50 A
WELDING c TIG WELDING METHODS/EQUIP TIG WELD CONTROLLING CURRENT 100 23 A
WELDING M AUTO DARKEMNING HELMET AUTO DARKENING WELDING HELMET 101 31 ¢
WOODWORK E TIMBER - TYPES & FINISHES ‘WOOD IN THE METALWORKING WSHOP 103 12 A
WORKSHOP M WORKSHOP LAYOUT IDEAS MY WORKSHOPS 100 30 A
ADDY BENCH PROJECT 97 | 51 HELSBY IMPROVED ACCESS TO MINICRAFT 97 | 20
ALDRIDGE KEYWAY CUTTER 1 97 | 34 HENMNESSY SET OF STEADIES - LOGAN LATHE 96 | 42
ALDRIDGE KEYWAY CUTTER 2 98| 23 HENNESSY POOR MANS BANDSAW 94 | 48
ALLERHAND  MORSE ARBOR RETENTION 100 | 54 HOSKIN TIG WELD CONTROLLING CURRENT 100 | 23
AMOS COPING WITH THIN THINGS 99 | 34 HUNT CONSTRUCTION OF PIPE BENDER 1 94 | 12
AMOS IMPROVING A LE COUNT MANDREL 98| 21 HUNT CONSTRUCTION OF PIPE BENDER 2 95 | 26
AMOS TRAVEL STOP FOR DRILL/MILL 95| 20 HURST MAKING TEE NUTS & STUDS 103 | 25
ASHMORE IMPROVE CHESTER CHAMPION MILL 101 | 16 JEFFREE CNC WHEEL CUTTING ENGINE 96 | 32
AUSTIN MYFORD CHANGE WHEEL PROGRAM 98 | 55 JEFFREE ENHANCING PEATOL/HAIG TOOLPOST 98 | 38
BALL TAPPING HOLES EFFICIENTLY 100 | 34 JEFFREE HS TAILSTOCK ML7 DRILL ATTACHT 103 | 17
BARTLETT DIY AIR TURBINES FOR GRINDING 103 | 42 KIK KNURLING PLIERS 100 | 53
BARTLETT COMP-U-GUIDE UNIVERSAL DIY DRO 104 | 26 KING BEGINNERS GUIDE TO LASH-UPS 103 | 34
BARTLETT DRILL SHARPENING JIG 102 | 53 KING DIGITAL READ OUT 94 | 51
BEAUSANG TAIWANESE SELF FEED DEVICE 97| b6 LAW UDGING TOOLS & WSHOP APPLIANC 95|12
BELLS DIAL GAUGE INTERNAL CALIPER 99 | 44 LEIGH LATHE TOOLHOLDER SCREWS 94 | 53
BONDFIELD ABRASIVE CUTTING DISCS 103 | 46 LEITH BACK & FACE PLATES FOR D1-3 102 | 49
BONDFIELD DRESSING SCREWS 102 | 34 LEWIS HALF NUT RELEASE FOR ML7 99 | 55
BONDFIELD REVOLVING SPINDLE POLISHING 93| 46 LIVINGSTON  KEEPING RUST AT BAY 94 | 40
BONNY V BELT CLUTCH OPERATED DEVICE 97| b5 LLOYD ADAPTOR VERTEX HV6 ROTARY TBL 93|19
BOOTH IMPROVING BUDGET DRILLING VICE 99 | 23 LLOYD THREE SPEED SCROLL SAW 99 |38
BOOTH THE GRINDEX 93|12 LOADER SCRIBING BLOCK 101 | 49
BRADING CO-ORDINATE TABLE FOR MILL MC 93| 49 LOADER SIMPLY MADE BUT USEFUL TOOLS 93 |36
BRAY SCAN 2 CAD V7.2 100 | 44 LOADER WHAT, NO POWER! 98 | 48
BRITTAIN MY WORKSHOPS 100 | 30 MARGOLIS BEGINNER'S LATHE 93 | 32
CHAWNER 1/4" SQ TOOLHOLDER FOR UNIMAT 99 | 51 MARGOLIS BEGINMNER'S LATHE 93 | 32
COOKE ACCESS FOR A TAIWANESE LATHE 2 103 | 38 MARGOLIS MINI LATHE ACCESSORIES 99 | 32
COOKE ACCESSORIES FOR TAIWAMNESE MC 101 | 38 MARLOW BIZARRE ALCHEMY 101 | 37
COX GLUEFILM 96 | 34 MARLOW MUSINGS ABOUT THE WISHBONE 97 | 22
COX METAL SPINNING 101 | 20 MCLATCHIE COLLET ADAPTOR CONQUEST CL300M 93 | 52
COoxX THE CHESTER 626 TURRET MILL 97 | 48 MCLATCHIE DRAWBAR & EXTRACTOR FOR WARCO 96 | 28
CRAMMOND  ENGRAVING ROMAN NUMERALS 97 | b2 MORRIS HOLDERS FOR ER COLLETTS 104 | 12
CUNNINGTON QUIET LATHE 94| 33 MORRIS HOW'S MIKE? 97 | 16
DAVIS LATEX GLOVE HAZARD 95 | 53 NEWTON QUICKER BALL HANDLE TURNING 99 |18
EDWARDS ORNAMENTAL TURNING FOR ME 100 | 35 OAKES SPARK EROSION MACHINE 104 | 43
EDWARDS ORNAMENTAL TURNING FOR ME 1 94 | 37 PALMER TAILSTOCK MODS CLARKE MMWORKER 102 | 27
EDWARDS ORNAMENTAL TURNING FOR ME 2 98 | 40 PAVIOUR CONNOISSEUR LATHE 94 | 20
ELSENDOORN UNIVERSAL CUTTER GRINDER 2 93| 26 POWELL MINI LATHE TAILSTOCK LOCK 98 | 55
FEENEY MC TOOL BUILDING WITH RESINS 98| 12 RAWLINSON  COLLETS AND COLLET CHUCKS 102 | 12
FENNER READER VISIT 93| 42 RAWLINSON  IN CAR HOIST 104 | 16
FENNER SEVEN DYNASTY 94 | 19 RAWLINSON  MILLING SUB-TABLES 100 | 26
FENNER NOTE ON DOG CLUTCHES 94 | 53 RAWLINSON  MK3 WIRE ERODER 1 95 | 38
FENNER NEWTON TELSA CL750 INVERTER 95| 24 RAWLINSON  MK3 WIRE ERODER 2 96 | 22
FENNER FIRESIDE READING 95 | 37 RAWLINSON  MK3 WIRE ERODER 3 97 | 28
FENNER MIDLANDS MODEL ENGINEERINGEXH 95| 48 RAWLINSON  MK3 WIRE ERODER 4 98 | 30
FENNER EASY FIT DRIVE BELTS 96 | 29 RAWLINSON  MK3 WIRE ERODER & 99 | 26
FENNER FIRESIDE READING 96 | 29 RAWLINSON  “TREPANMING" IN THE LATHE 94 | 42
FENNER 73RD MODEL ENGINEER EXHIBITION 96 | 46 READ BRISTOL EXHIBITION 2003 94 | 44
FENNER SPRING & GAS STRUT SUPPLIER 97 | 39 READ MACH 2004 99 | 48
FENNER FIRESIDE READING 97 | 40 REID TABLE DRIVE FOR SMALL MILL 96 | 48
FENNER BLAST CABINETS & SPRAY GUNS 98| 47 RUMBO MAKING FORM RELIEVED CUTTERS 93 | 52
FENNER PROFILE TURNING DEVICE 98 | 52 SHARMAN THREE PHASE POWER SOLUTIONS 101 | 42
FENNER COMP-U-GUIDE PROG DIY DRO SYST 99 | 42 SHEPPARD NEW LATHES FOR OLD 100 | 46
FENNER CONVERT RASTER DWGS TO VECTOR 99 | 42 SHEPPARD SPRINGTIME AT HARROGATE 102 | 36
FENNER HARDENING & TEMPERING SERVICE 99 | 42 SLATER ACCESSORIES FOR CENTEC 98 | 35
FENNER INEXPENSIVE ROTARY TABLE 99| 43 STEPHEMN CLEANING BALL SCREW ASSEMBLIES 100 | 42
FENNER MIDLANDS MODEL ENGINEERING EXH 103 | 50 STEPHEN DESKCNC -WINDOWS BASED CONTROL 95 | 14
FENNER SIMPLY CNC 104 | 50 STEPHEMN RETROFITTING X2 MILLING MC 1 102 | 230
FOUWEATHER PRODUCTION OF HIGH QUALITY PCB 100 | 15 STEPHEN RETROFITTING X3 MILLING MC 2 103 | 26
FOUWEATHER SURFACE MOUNT SOLDERING 96| 18 STEPHEN RETROFITTING X3 MILLING MC 3 104 | 30
FOYLE HALF NUT QR MECHANISM MYFORD 96 | 30 STEPHEM X3 MILLING MACHINE 98 | 28
GAYS MOVING 3/4 TON LATHE S/HANDED 102 | 52 STEPHEN SPEED INCREASER FOR MILLING MC 101 | 26
GOLDING FOUR WAY TOOL POST 102 | 39 TIERNEY CENTRE SQUARE 99 | 14
GOLDING SIMPLE PRISMATIC CENTRE FINDER 98| 44 TIERNEY TOOLMAKERS CLAMPS 102 | 44
HALL CIRCUIT DESIGNS 93| 20 TIERNEY WASHER TOOL 94 | 34
HALL DRILLING PROJECTS 1 97 |12 UNWIN SIMPLE TAPPING ATTACHMENT 99 | 17
HALL DRILLING PROJECTS 2 98 | 16 VANHERLE CHEMICAL COLOURING PROCESSES 99 | 52
HALL DRILLING PROJECTS 3 99 | 12 VARIOUS BLASTS FROM THE PAST 100 | 12
HALL HOLES ON A PCD 100 | 18 VARIOUS FIRESIDE READING 100 | 14
HALL INDEX FOR ISSUES 81 TO 92 95| 33 WALE CHUCK MOUNTING ERRORS AVOIDED 93 |53
HALL PROJECT FOR THE SHAPER 96| 12 WALE LATHE TOOL HEIGHT GAUGE 102 | 42
HALL PROJECT FOR THE SHAPER 96 | 12 WALE MENDING - SOLDERING CAST IRON 99 | 20
HALL ROTARY TABLE 1 101 | 12 WARNER VMC SLOW SPEEDS 103 | 32
HALL ROTARY TABLE 2 102 | 20 WATKINS FLOATING TOOLHOLDER 103 | 20
HALL TAPS AND DIES CHOOSING & USING 104 | 18 WHALLEY HOBBING ATTACHMENT FOR LATHE 95 | 16
HALL TOOL AND CUTTER GRINDING HEAD 94| 26 WHETREN DRILL VICE CLAMPING 100 | 52
HALL WOOD IN THE METALWORKING WSHOP 103 | 12 WHETREN WORDEN MODIFICATION 104 | 46
HALLAM MODIFICATION TO A MILL/DRILL 94 | 32 WHITE CUTTING LONG THREADS 95 | 52
HAUGHTOM AUTO STOP FOR CHESTER LATHE 104 | 37 WILKINSON MACHINE BED PROTECTOR 96 | 53
HAUGHTOM  CHESTER CRAFTSMAN LATHE REPORT 95| 42 WILSON MILLING VICE ALIGNMENT 93 | 50
HAUGHTOM  GETTING ENG INFO FROM INTERNET 96 | 38 WILTON KEYWAY & PLANE CUTTING SYSTEM 102 | 17
HAUGHTOM REFURB CENTEC 2A H/MILLING MC 101 | 32 WINSPUR WORKING HEIGHT 98 | 47
HAZEL BLAST BOX 96 | 36 WRIGHT GOING ROUND THE {SOUTH) BEND 97 | 41
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MODEL ENGINEER’S WORKSHOP INDEX CROSS REFERENCE LIST

This list indicates subsequent references to earlier items in the form of a letter, post script or correction,

The columns are Issue No. containing the original item and its Page No. then the type of item A=Article, L=Letter, These are followed by
the subsequent reference, together with its Issue No. and Page No.

To use the list, look up the Issue No. and Page No. of the item you are studying to see if there has been any further data. As there may be
more than one letter to a page, the cross reference may refer to another letter on the same page. This list covers Issues 81 to 96 as letters
and updates can occur many issues after the initial item.

ISS PG [ NOTE ISS PG ISS PG L NOTE ISS PG
81 21 A Letter 84 54 87 44 A Letter 96 52
81 54 L Letters 85 53 88 16 A Letter 90 55
86 b3 88 48 A Letter 92 53
87 53 88 54 L Letter 90 54
82 32 A Correction 83 54 89 24 A Letters 91 55
82 34 A Letters 88 55 92 55
90 54 89 31 A Letter 91 54
92 53 89 37 A Letter 92 54
82 42 A Letter 84 53 89 43 A Letter 91 54
83 12 A Letter 87 52 94 51
84 12 A Letter 86 52 90 30 A Letters 92 54
84 26 A Letter 87 51 93 51
84 38 A Letter 87 51 91 12 A Letters 93 52
85 14 A Letter 88 54 95 51
85 18 T Letters 87 53 91 20 A Letter 94 52
92 53 9 24 A Letters 93 50
85 44 IL Letter 95 52 93 51
85 47 A Letters 94 51 93 53
96 51 94 51
85 50 A Letters 87 52 91 27 S Letters 93 50
91 54 93 51
85 53 L Letters 87 51 93 53
87 53 91 3 A Letter 93 52
89 54 92 16 A Letters 94 51
86 16 A Letters 88 55 96 51
89 55 96 52
90 56 92 29 A Letter 94 51
93 51 92 28 T Letter 94 53
86 26 A Letter 88 54 92 32 A Letters 94 50
86 30 A Letter 90 54 95 52
87 18 1F Letters 89 54 95 53
92 53 L Letter a5 52
87 22 A Letter 89 55 92 38 A Letter 96 51

MODEL ENGINEERS” WORKSHOP PUBLICATION DATES

We give below the publication dates for issues 6 to 104. Dates for earlier issues may be found in the indexes shown in issues 83 and 95.
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MODEL ENGINEERS’ WORKSHOP
COMPUTERISED AND INTERNET INDEXES

As noted in Trade Counter, the comEuter based index is available from CAHW. It is supplied in DOS format on two floppy discs with a full
manual. Facilities are included to VIEW, SEARCH, SORT, EDIT, UPDATE, and PRINT. Cost is just £10.00 and non UK orders should add
£2.00 carriage. CAHW are at: 61 Winchelsea Close, Hardwick, Banbury, Oxon. OX16 1XS . . . :
meé':l\gve_rs EJII llrflternett access may wish to examine Colin Usher's web site for model engineers which contains, inter alia, an index for

In excel rTormat.
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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 which we

consider may be of interest to our readers.

Ten year warranty

Boost Energy

Yes believe it, George Newton of Newton Tesla (Electric
Drives) Ltd, has announced that the warranty of their
successful lathe and milling machine speed controllers
has been increased to an amazing ten years. “This is an
indication of the great reliability and toughness of the
Mitsubishi Electric inverters used at the heart of our speed
controllers and our confidence in our product longevity”
George says. “Buying an inverter system for your lathe is
an investment and this ten year warranty will give the
purchaser great peace of mind that it will give a long and
trouble free service without any expensive repair bills.” he
added.

The extended warranty applies to the Mitsubishi inverter
whilst the motor has a standard one year warranty. Conditions apply, details on
request. For further information and details phone Newton Tesla on 01925 444773,
email to Info@Newton-Tesla.com

Carrs & C+L Finescale

Boost Energy the well known
manufacturers of single to three phase
converters have recently launched a
web site that accepts on-line sales and
includes transportation rates for
almost all the world (see www.boost-
energy.com). The director David
Sharman says, “We are pleased to be
bucking the trend in British
manufacturing industry and our hard
work is paying off with global export
sales now forming a substantial chunk
of our turnover. The new website
allows us to cost-effectively serve
clients in other languages, such as
Spanish and Russian”. The web site
includes a link to the well respected
site operated by Colin Usher which
contains much to interest model and
amateur engineers

These are associated businesses run by Brian Lewis, who has for many years, been
closely involved with model railway supplies. | had contacted Brian after receiving the
letter from Colin Usher (see Scribe a Line). The Carrs side of the business specialises
in the supply of soft solders, fluxes, and associated materials and tools. The range of
low temperature solders start at 70 deg.C, with others having melting temps. of 138,
145, 179, 188, 224, and 243deg. No fewer than seven fluxes are stocked, each with
particular suitability for specific materials and working temperatures. For anyone
whose knowledge of soft soldering is about as superficial as mine, an extremely
informative 32 page soldering handbook is offered, which comes with a full product
catalogue for £2.75. Carrs & C+L Finescale can be contacted by phone on 01275 852
027 or by post to Longridge House, Cadbury Camp Lane, Clapton in Gordano, Bristol
BS20 7SD. Additional information is available on their website: www.(finescale.org.uk.

MEW Index

Hemingway Kits

Dick Stephen's article elsewhere in this issue describes the construction of the latest
addition to the Hemingway range, the centering microscope. This is one of those
devices where it would be very tempting to consider construction from the scrap box,
but to it would require a most capacious box to include the various optical
components. Indeed even to purchase these items would require a good bit of
supplier research and then probably be costly on a one off basis. The kit, which
contains all the materials required together with A3 drawings and instructions costs
£84-45. So, not an ultra cheap item, but one offering the opportunity to create a piece
of precision workshop optical equipment which would not only be an extremely useful
accessory, but also compete with professional devices costing probably several
hundred pounds. Hemingway can be contacted by phone on 01746 767 739, or at 126
Dunval Road, Bridgenorth, Shropshire, WV16 4LZ

Historically the indexes published with
MEW were produced by former editor
Harold Hall. Some time ago, Harold
indicated his wish to wind down a little
in retirement and pass on this activity.
This has now taken place, and the
computer based index (for which the
update information appears in the
centre pages of this issue) is now
prepared by Barry Chamberlain.
Copies of the complete index which
comes on two floppy discs with a full
manual can be obtained from CAHW,
61 Winchelsea Close, Hardwick,
Banbury, Oxon, 0X16 1 XS. Price for
the package is £10.00 which includes
UK postage. Those ordering from
outside the UK should add £2.00 to
cover carriage.

Coming Soon from Arc Euro Trade

0116 269 5693 or at 10 Archdale St. Syston, Leicester.

Arriving around the third week in May, a new 8in. Mini Shear Brake will be available from Arc Euro Trade. The device will shear or
bend sheet materials e.g. aluminium up to 1.8mm up to a maximum length of 7.875in. The bending action operates on the same
geometric principle as a full size industrial press brake, employing a top tool, which is forced down into one of two sizes of vee,
formed in the bottom tool. Several short top tools are also included. These can be assembled to specific lengths to cater for second
op. bending of boxes. Stops or fences are built in, and these will give consistent results when undertaking repeat bending.

The price for the tool has been set at £98.00 plus £15.00 UK carriage, including VAT. Arc Euro Trade can be contacted by phone on
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TIG WELDING OF A
ALLOYS IN THE HO

1. The controls and connections panel on the front of a typical AC/DC set. You will soon
figure out what the glyphs mean, but figuring out the optimum settings for different
procedures, different thickness of material and different weld types takes far longer.

n earlier articles, | described the

considerable benefits and pleasure to

be derived from Tungsten, Inert Gas

(“TIG") welding in your home
workshop. | described how, with a set
costing in total about £500, you will be
able to do beautiful welds in mild and
structural steels, in most types of stainless,
and in many other common metals. You
might even venture into the quasi-exotics
such as titanium and zirconium if you
stringently exclude air from every warm
surface. Where you will not be very
successful is in your efforts to make
satisfactory welds in the common light
metals, aluminium and magnesium, and
their alloys. The problem is that the oxides
which will form on the surfaces of those
weld pools will confound your best efforts
to make any two pools run into one.

Fairly obviously, one way round that
problem is to disperse those oxides. By
maving to more sophisticated TIG welding
sets, such dispersal becomes possible.
You can, with those sets, then make welds
in aluminium, magnesium and most of
their alloys.

With that new capability, you might
then reasonably hope to be able to recycle
aluminium scrap for useful purposes, such
as to make super-light structures. Or, you
might hope to carry out simple repairs on
alloy components, some of which might
be impossible to replace, or if obtainable,
can be ruinously expensive.

With such reasonable ambitions, you
are not asking a lot, but it turns out that
only some parts of your wish list are

practicable, for several reasons that we
will come to later. A subtlety of the
situation is that many of your welds that
appear to merit “seems OK” will really
deserve classification as “distinctly
dodgy”. Being aware of that risk does
not do you a lot of good, because it can
often not be practicably possible (in the
home workshop) to tell good welds from
bad welds.

As might be expected, as time goes by,
your own performance will get a little
better. It will be found that some of the
“unsatisfactory” outcomes can be rectified
by trawling other experience, by practice,
and by fastidious preparation. The
necessity for that total of extra effort
means however that the man in the home
workshop will never be able to TIG weld
the light alloys with the same casual ease
as he can weld mild and stainless steels.
Often, an “apparently QK" outcome will
only be possible by using filler material,
which can be very irksome if (either for
aesthetic or practical reasons) you would
have preferred to make the weld without
such addition. The hell of it is, that the
“apparently OK” weld might then still not
be fit for its intended purpose, for any of
several reasons.

In the light of all these realities, we must
carry out an assessment of value for your
hard-earned money, the weighing up of
what you can get against the cost of
getting it. The sophisticated sets that are
necessary for the aluminium and
magnesium alloys cost something like four
or more times what you might pay for the

Trevor Marlow assesses the
desirability of this, more
specialised, process.

simpler machines, those which are,
remember, quite sufficient for mild steels,
stainless steels, and much else. We should
not quibble at the extra cost if the
investment paid appropriate dividends,
such as allowing useful recycling, totally
useful fabrications, and truly useful
repairs, repairs with better than a cosmetic
value. Equally, if on close examination we
find that we do not get such dividends, we
then surely must question if the
expenditure is justified.

Some details for all of these factors are
given below. After providing those details,
I will then suggest to you that the ability to
TIG weld aluminium, magnesium and their
alloys does not for home workshop
purposes normally warrant the
considerable investments in time and
money. Just possibly, your own
circumstances and priorities might dictate
that the investment is warranted, in which
case this article will serve to give you early
warning about the problems, and will offer
you the solace that those problems are not
entirely due to your lack of manipulative
skill. It will also point you towards such
remedies as are available. Whichever
applies, whether you choose to leave well
alone or to take the big plunge, | think you
might find the welding of the light alloys a
quite fascinating topic!

Money well spent,

or thrown away?

The DC TIG sets, the subject of earlier
articles, are available at fairly affordable
prices, a middle of the range machine
being about £600 when you have added
on the cost of a torch. By comparison, the
AC/DC TIG sets are rather unaffordable,
the final figure (with foot operated current
controller, good quality torch etc.) being
from about £2000 up to several times that
figure. If during the purchase phase we
remain mindful that the special value of
the AC machine is primarily to enable
welding of aluminium and magnesium, we
then recognise that the high values of
thermal conductivity of those metals
means that it is not a good idea to settle
for the lowest amperage machines. So,
just for once, there is a good reason not to
buy the cheapest.

There is now a multitude of DC sets on
the market, offered for the most part at
relatively fixed (i.e., non-negotiable) prices.
In contrast, there are far fewer AC sets on
the market. If you choose to contemplate
purchase of one of the latter, it warrants
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2. If you are going to do lots of trial welds,
you will need lots of rectangular sections.
This simple little tool makes life so much
easier when you are manhandling those
big (2.5M x 1.25M) sheets of raw material.
Made from heavy gauge wire or rod, with
a bit of hose (or something similar) to
spread the load where you grip it. All you
do is put the hook under the centre of
balance of the sheet, straighten your
knees, and walk away, having the other
arm across your chest to steady the top of
the sheet. (Avoid strong winds if you do
not have a pilot’s licence.)

3. A popular torch, nicely made and
sufficient for almost any task in the
home workshop. The cables enter the
bottom of the handgrip via a ball and
socket arrangement, to provide extra
flexibility. The only downside is that a
thumb operated switch causes the hand
to be positioned well down the handgrip,
not good when you are trying to do
delicate work.

your most diligent attention that the prices
of those more expensive sets are usually
subject to several levels of negotiation.
Typically, at a first contact, the salesman
will frighten you to death with a quite
horrific “List Price”. That figure will, often
within minutes, and for all manner of
reasons, tumble by a significant fraction,
say by 20 to 30 percent. Finally, to secure
the sale, various "goodies” may be thrown
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in, such as MMA leads, packs of filler
metal, a higher amperage machine at a
lower amperage cost, or whatever. You will
find that you save a lot of money, and
much time in discussions, if you have
done your homework re other availability
before entering into any serious
negotiations.

What do you get
for all that extra
cost?

Just about everything, and a little bit
more, see Photo 1. The important thing, of
course, is that you can dispel those
oxides, which will otherwise prevent you
from welding the aluminium alloys.
However, since the cost makes them
distinctly up-market, the machines allow
just about every sophistication that you
can imagine. Provided, that is, that you
can figure out how to make appropriate
settings! It does not help matters if the
manual is in a foreign language (often
Italian), and such translations as are
provided seem to have been carried out in
the local primary school.

Naturally, in course of time you do
figure out what the glyphs mean, and can
then start to use the machine to best
advantage. Besides selection of weld
maodes (DC, AC, MMA), you can
frequently set the rates of increase and
decrease of current, the levels of current,
the number of seconds that the gas flows
after welding, the balance of best
penetration against best oxide dispersal,
and the frequency of reversal of polarity.
There may be triggers to actuate any
machinery that you might choose to
facilitate the welding, such as allowing
starting and stopping of motor-driven
turntables, or whatever. If you have the
time and the inclination you can automate
without too much difficulty, and then you
should start to reap rewards ... but
primarily on steels, not necessarily
reliably on aluminium, magnesium and
their alloys!

Are the AC
machines difficult
to use?

All the bells and whistles provided by the
sophisticated AC machines are at the
same time both a blessing and a curse.
They are great if they are set up properly,
and the torch is then manipulated in a
fashion appropriate to such pre-set
values. However, the operative has to
really know his machine before he can
make a good guess at the value for each
setting, and any settings that he gets

4. While it is tolerable to have many
cables crossing the floor while you are
welding, they need to be cleared away as
soon as possible afterwards, to prevent
risk of accident or damage. The usual
strategy, of coiling the cables on the top
surface, around the carrying handle, is not
practicable if the cables are long and
thick.

5. A simple shelf, with sidewalls, made
from scrap material, can be made to
overhang the control panel. Besides
reducing the risk of accidental damage to
the control panel, the shelf allows
continued use of the carrying handle, and
allows coiling of the many cables. With
the cables tidied, the complete unit can
be carried (just!) to a safe storage
location. There is even room on the shelf
for the foot pedal unit, packs of filler rods
and so on.

wrong may well then throw his best
torchwork into disarray. The situation
calls for lots of investigative work and lots
of discipline. By perseverance on one
thickness and one weld type, it is fairly
easy to derive the best settings. Those
settings have then to be carefully noted
before moving on to different thickness
and weld types, otherwise all the good
work can be wasted. If you approach the
topic in a casual fashion, and do not keep
records, then when you wish to go back
to an earlier thickness and weld type, you
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will almost certainly have forgotten the
settings. One of the simplest options is to
set the switches so that there is direct
control of current, either at the torch or by
foot pedal. Using that facility instead of the
full “bells and whistles” makes it a much
simpler operation, but for any particular
job, you will still need to provide some
setting values, such as for the current to
be delivered at “full throttle”. However
you choose to play it, the end result is that
when you are welding, your eyes and head
will be processing an awful lot of
information, just to tell your foot and wrist
what to do!

Stand back, and
what do you see...?

At this time, the situation re welding
aluminium, magnesium and their alloys is,
dare | suggest, not very satisfactory.
Because nobody has yet marketed a better
idea, the AC machine is the only obvious
“TIG style"” way to go for welding
aluminium and magnesium and their
alloys. The ability to disperse those
tenacious oxides, which itself is a bit
"“iffy”, has only been obtained at awful
cost, by trading off some of the really nice
things about TIG welding. That which
rermains is a rather sad compromise, one
which is not attractive in terms of overall
cost, not attractive in the need for
fastidious preparation, is a nightmare re.
weld integrity, seriously degrades the
mechanical properties of the parent
material, and could be thought quite over
the top in the total of demands made on
the operative.

Despite all that,
there must be
positives...?

The few positives are, that the AC
machines at least allow you to think
about trying to weld the light alloys, and
the sophistication of such sets allows
welding the steels etc. with far less care
than is necessary with the cheaper DC
machines. (For example, with the AC
machines you can set the number of
seconds that you wish the inert gas to
continue to flow after cessation of the arc.
With the cheaper DC sets you have to
release the trigger gently, so that the arc
stops but the gas keeps flowing, then you
need to have the presence of mind to
keep things like that until the electrode
cools. Both methods are OK in a perfect
world, but what often happens at the end
of a DC welding session is that you have
a blue electrode, whereas with an AC set
and careful use, your electrode is no
different at the end of the day to its
condition when you started.)

The pleasure factor

Is there the same level of aesthetic
pleasure in using an AC/DC “bells and
whistles” machine on aluminium as there
is in using a much cheaper DC (with
controller) machine on mild steel and
stainless? It must be a matter of opinion,
but | suggest not. The welds in
aluminium tend to be bigger, clumsy
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6. Sometimes, it is possible to make
reasonable autogenous (no filler) butt
welds in thin (1 mm) “pure” aluminium
without any “prepping” of any kind. You
are perhaps more likely to make a good
job on such thin stuff if you put little turn-
ups on the butting edges, but the act of
putting a turn-up on an edge tends to
make it less straight than previously. That
matters, because gap is critical.

things, the merits of which revolve
around that they have been made despite
the well-known difficulties. The welds in
the steels, on the other hand, are made
in much more forgiving circumstances,
and everything is on your side. The DC
welds can be teensy-weensy, beautiful
things. (How teensy-weensy depends
eventually on the acuity of your eyesight,
as you peer through your magnifying
spectacles, and the steadiness of your
hand, as it rests comfortably on the
supports that you have provided
specially for that purpose...).

Are repaired items
fit for service?

Of particular relevance to the question of
investing in an AC/DC machine is the
degree to which the welded objects in
aluminium will then be suitable for your
purposes. The ability to recycle scrap
material into useful objects would be a
most attractive feature, as also would be
the ability to “remowve” cracks from
castings etc. without any hidden penalty.
However, if the objects that you can make
are not fully “useful”, and the “removal”
of cracks leaves local weakness in the
castings, what then?

Let us visualise that, as an early
exercise, you want to make a simple box
or structure. Doesn’t sound over-
ambitious, does it? However, on
examination of the autogenous
weldability (i.e., using no filler) of
materials from your scrap pile it will be
found that much, or even most of it, will
suffer serious solidification cracking even
when there is no external restraint. That
isn't the big problem, because
fortunately, adding filler material that is
relatively rich in silicon usually provides
an easy cure for such cracking problems.
So, if you can tolerate the use of the
filler, you can start to think of using your
scrap pile for useful purposes.

However, in one other critical respect
the welded object or structure might then
fail to serve your purposes. That
deficiency being, that the weld and

7. Often, the only way to prevent the
welds from cracking is to use a high-
silicon filler material. Also, because of
poor penetration, you have to “prep” the
edges of all but the thinnest material, so
one way or another, you have to use a fair
bit of that filler. If then (as happened here)
you do not have the correct thickness of
filler rods to hand, it is difficult to lay
down consistent deposits with straight
edges. As here, you end up with welds
that are free of cracks but are far from
pretty or pleasing.

8. Once you get a weld running OK,
normally it will continue to do so. If
however you have been less than
fastidious in the preparation of edges, in
not getting them sufficiently straight and
clean, then the poor penetration will
contribute to surface tension becoming
your enemy rather than your friend. In
effect, the melded pool will locally revert
to being two pools. Sometimes you can
rectify the problem by lingering with the
torch, but you then risk a big melting
avent.

adjacent material will usually end up
being considerably softer, much less
elastic and much maore plastic than was
the original “parent” alloy. The degree to
which such weakening will be significant,
and controllable, will vary from job to job.
Strength derived from cold working will
probably be lost for good and all. Some
of the aluminium alloys can be heat
treated after welding to restore the
strength lost during welding, and some
alloys will, over time, experience some
restoration of strength without heat
treatment. Such encouragement as that
might offer should be tempered by
recognition that usually you will not know
the constitution (i.e. specification or
identity) of your scrap. So, you cannot
know if it will recover useful strength over
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time, or if there is any prospect of benefit
from a heat treatment, or the details of
that heat treatment.

As to the repair of components and
castings, the big question is whether a
cosmetic repair is entirely OK, or is a near-
original strength necessary to a further
service lifetime that will last more than a
few minutes. It may well be relevant that a
component needs repair in the first place.
It might be broken for all manner of
reasons, but a common reason is that that
component has always had a hard life. The
implications for replacing the failed
component with a weaker-than-original
component are obvious.

The loss of strength and elasticity near
the weld suffered by the majority of
aluminium alloys will either be all too
obvious, or will just sit there, waiting to
catch you out. One way to assess the
extent and magnitude of the deterioration
is to gently flex the weldment, then gently
flex a similar piece of unwelded material,
alternating back and forth between the
two items until you get the feel (quite
literally!) for the bending moments that
would be required to impress a
permanent deflection on each item. You
will find that the heat affected material has
an elastic limit comparable to warm
toffee, whereas some original materials
will astonish you with their elasticity and
strength. (Seme alloys will fracture
without taking on any obvious permanent
deformation. Some are stronger than
structural steels).

There are several ways to assess the
local deterioration in elasticity, if the
attack of the droops does not already
make it all too obvious. A spring-
actuated centre punch can be quite
useful, making bigger indents in
softened material. Arguably, the only
other way that is practicable in the home
workshop is based on the olde worlde
method for determination of hardness
when you are far removed from the
proper equipment. That method was
loosely based on the familiar Brinell
method for determination of hardness.
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All you needed was a piece of similar
material with a pre-determined (or post-
determined) hardness, an appropriate
ball bearing, a magnifier with
measurement graticule, and (in the
original method) a hammer. Fig 1
illustrates the general arrangement.

By application of impact or
compression, you caused the ball bearing
to impress into the two materials.
Provided via a vise, or via a slow thump
from a big hammer, the indentation
forces were essentially the same.
Determination of the unknown hardness
was possible since you knew the other
hardness, you knew the diameter of the
ball bearing, you could measure the
diameter of each indentation, therefore
you could derive the second hardness.
(Remember, if you decide to give it a try,
that the Brinell value is given by: Brinell
Number equals “ load in kilograms
divided by the curved surface area of the
indentation in mm2 ”. The curved area
may be calculated from:

A= (xD/2)[DV(D? -d°)], where D is the
ball diameter and d is the impression
diameter).

The caveats applicable to Brinell
Hardness testing apply, such as not
testing near edges, not making
indentations too close together, not
having indentations too deep relative to
thickness, and so on. The one thing that
is clearly different between this little
whimsy and pukka Brinell testing is that
in pukka Brinell testing, you always apply
the load slowly and gently. If in our home
workshop test you apply load via a vice,
you maintain that condition, whereas if
you use a hammer, the loading is fleeting
and, because of inertial effects and loss
of opportunity for slow plastic flow, you
can get results rather different from
those generated by a pukka Brinell test.
(So, if the situation allows it, it is better
to apply the loading via a substantial
bench vice).

As said, a test method from when
Methuselah was a young lad, and not a
lot of use for our current purposes.

9. On the left we have original extruded
material, as delivered. On the right we
have the same material, but as welded.
The drastic loss of strength in the
proximity of welds is illustrated by
compressing a ball bearing between the
two materials. The ball sinks further into
the softened and weakened material.
Although this original material would
itself not be deemed as being particularly
hard or strong, the heat affected material
has lost about five eighths of that
hardness and strength.

However, a simplified variant on the
method can be useful. What you do in the
variant method is to compress the ball
between material that you have welded
and a piece of the original (unwelded)
material. With that arrangement, some of
the figuring becomes redundant, and the
relative hardness of the welded and
unwelded materials is derived from each
expression D-V(D*d?). As example, the
values shown in the photograph are:
diameter of ball bearing 12.35 mm,
diameter of impression in original
material 4.45 mm, diameter of impression
in welded material 7.05 mm. If you work
that through you will find that the
hardness of the welded material is about
37% of the hardness of the original, with
the implication that the strength of the
welded material is down to a similar
figure. (Note: The behaviour of the
material round the edge of the
indentation can be informative. If there is
a raised ridge, it suggests that your

10. If you bother to investigate the extent
of weakening of parent metals due to
thermal cycles, you will need a way to
measure the diameter of the indentations
made by the ball bearing. Both of these
magnifiers, having calibrated reticules,
will serve that purpose.
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material may still have some cold worked
properties, whereas if the material round
the edge of the indentation sinks below the
original surface, it suggests that you may
have arrived at an annealed condition.
That being said, it can however be
deceptively difficult to judge whether an
edge is raised or depressed. Decision is
made easier if you use a powerful torch to
provide illumination in grazing incidence
with the surface, and/or rest a thin straight
edge across the indentation ...)

...and to cap it all,
no brakes!

Repairs to safety-related items are, with
good reason, frowned upon. All the more
reason therefore not to attempt
renovations to hydraulic slave cylinders or
disc callipers when, as is at times
inevitable, you have broken the bleed
valve. Your best efforts to remove the
seized steel remnant will almost certainly
destroy the threads in the alloy casting, at
which point it is entirely natural to wonder
whether the metal could be replaced, a
new thread cut into that metal, and a new
bleed valve inserted.

The material used for such castings will
normally machine like a dream. After a
repair, the machining characteristics of the
deposit and adjacent metal are a
nightmare! As a starter, it is not possible to
drill a hole to an accurate size, because of
the “warm toffee” characteristics of the
material causing it to flow and re-adhere in
chaotic fashion. Cutting accurate threads in
the resultant rough-hewn tunnel then goes
awry in so many ways that you may be
reduced to hysterical laughter. | recollect
that | was!

This example serves to make the point
that when you construct or repair anything
made of aluminium alloy you will generate
regions that are no-go for any subsequent
drilling, threading, reaming or whatever. It
is a minefield that you will enter at your
peril. Getting a good weld will appear to
be a good start to a repair, but in reality
will only mark the start of your problems.

What about when
your supply of Al
alloy scrap dries
up?

One of the biggest attractions of an
aluminium welding capability seems to be
the prospect of using aluminium alloy
scrap for useful purposes. In fact, the real
availability of such scrap is largely
illusory. You may at this time have several
buckets full of all manner of extrusions,
but when you come to examining the
hoard in detail, you will find that almost
all of it has been extruded for a special
purpose, and hence has a special cross
section that makes it useless for anything
else. A trawl of friends and neighbours for
the contents of their buckets will reveal
contents that will, likewise, be largely
useless. So, the reality that you discover
when you start your recycling enterprise is
that there is not a lot of gratis material out
there, waiting for you to reclaim it. Most
of it is just useless junk, cluttering up the
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place and never again destined to have
useful function. (Unless of course you
melt it down and cast some “I've been to
Bognor” badges!).

Weak metal
supported by strong
metal...

As said elsewhere, aluminium alloys are
reduced to a fraction of their earlier
strength by the temperatures experienced
in material adjacent to welds. One of the
strategies for minimising the
consequences of that loss of strength is
to keep the temperature excursions as
local as possible, so that the weakened
metal is supported and held in place by
the stronger metals nearby. Use of that
strategy in aluminium alloys is so
commonly reported that there cannot be
a lot wrong with the idea. The only cause
for slight pause is awareness that some
“weak supported by strong” situations
can lead to some very odd failure
phenomena, in which the weaker of the
two materials will fail in a distinctly brittle
fashion even though both materials, the
weak and the strong, would in isolation
each be deemed ductile.

In a nutshell then,
which is the best

TIG option for my
home workshop?

Pulling it all together, | suggest that the
optimum real benefit/ total cost package
comes from a DC machine plus home-
made controller. Part of the thinking
behind that statement is that often, for
most purposes, aluminium can be joined
very nicely either by riveting or by
brazing. In particular, brazing via a
propane torch is least likely to lead to a
big melting catastrophe, and might well
be sufficient for all your needs. (Buy
some 4043 sticks and a tub of Saffire
flux. Give it a try. The trick is to take
everything JUST up to the temperature
where the 4043 is flowing AND NO
MORE). By all means consider the AC/DC
TIG option, but recognise that itis an
expensive and complicated tool that will
require a more-than-usual level of
attention before it produces hoped-for
results on aluminium and its alloys. If
you do take the plunge, you will soon
manage to make a few reasonable welds,
but during the practice period you will
also begin to realise the many ways that
everything can go pear-shaped. (Both
metaphorically and literally!)

With the right
machine, surely
practice will make
me perfect...?

If you are repetitively doing just one job,
practice will almost certainly make you
perfect if the properties of the material
will allow such success, if the material is

weldable or can be made weldable. With
that proviso, you will gradually evolve to
the situation where all the machine
settings are right, while at the same time
your torch work will get better and better,
and you will gradually learn all the little
wrinkles that spell the difference between
delight and disaster. The situation will
however be very different if you are
constantly faced with new tasks. You
then will be faced with the problem of
hitting on all the right settings, usually
without any opportunity to practise. You
will do much better than in your earliest
effarts, because of familiarisation with
the machine and the associations you
realise between material thickness, weld
type and welding current. Yes, your
learning curves will be less protracted
than previously, but curves there will be,
and some failures will be beyond any
hope of recovery! (Visualise such
scenarios as, for instance, an
acquaintance having asked you to repair
a crack in the timing cover of his early
Hispano Suisa, and you are having to
return it in the form of a rather ugly
paper weight. You have knocked on his
door, and can hear the footsteps
approaching. While waiting, you have
opportunity to wonder why he has
earned the nickname Yosemite Sam...).

But surely | could
suss out all the
machine and
materials variables?

Indeed you could, but | suggest that, for
non-repetitive tasks, the demands on
your time might far exceed your
expectations and even exceed your
availability. If on the other hand you just
want to do a few repetitive tasks, and
frequently, then that might be another
matter entirely. Also, you might be of the
person type that positively revels in
sorting out subtle problems. | will try to
spell out the nature of those problems,
and their origins.

Why such caution
about investing in
AC TIG?

A first reason to adopt caution follows
from the mind-numbing quantity of data
that makes up the topic of aluminium
and its alloys: None of it is too difficult
to understand, and there is system and
pattern running through it all, but the
time and effort required to achieve
sufficient familiarity with it all must be
beyond anyone not wearing an anorak.
There are for instance more than 350
alloys in recent tables of the
correspondence between Aluminium
Association identities and the Unified
Numbering System. So, if you were so
lucky as to know the provenance of your
material, had easy access to reference
texts, and a lot of spare time, then you
could find out how best to weld it and
how you might recover as much parent
strength as possible. However, the total
of your information for a typical job in
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hand might be that the metal was once
part of a television aerial, or it was
retrieved from a skip, or it came from
old Fred's greenhouse. In other words,
you can seldom know what you should
be doing. (To keep things in perspective,
the range of alloy types that would
come your way might be small in
number, and the popular filler rods
might render your cracking problems
few and far between. So, although you
would be working to rote, you might
find that quite acceptable).

In several ways you will find that
“pure” aluminium, when welded, reverts
to conditions that you will not like. As
starters, the weld itself may lack integrity,
as consequence to “pure” aluminium
being deemed “weldable, but difficult”.
Over the range of constitutions that we
will still call “pure aluminium”, there is
great variation of tendency to
solidification cracking with slight changes
in amounts of silicon and magnesium. If
the weld turns out OK, you then will have
opportunity to wonder where all the
strength went. You will probably have
obtained sheet in a strong and springy
condition, it having been cold rolled to a
“half hard” or similar condition. Your first
recognition that things have changed for
the worse might be that, after welding,
your previously strong and springy
material takes on unwanted deformations
simply as a consequence of being
handled. The only consolation is that you
can easily reverse the deformation with
unaided fingers. All the material that has
seen about 150deg. C will be similarly
degraded, and the hell of it is, you usually
cannot recover the lost properties. Just
occasionally you might be able to do
something useful with a peening
hammer, but usually not.

To recap: why AC
for aluminium and
its alloys?

The problems really start right at the
beginning, from the well known property
that aluminium readily forms a very
tenacious oxide. That being so, the lesson
from most experience in the wider world is
that straightforward, conventional DC TIG
welding is a non-runner. Even though the
pure argon shield provides local
protection, there are subtle and cumulative
oxidation processes, which cause the
molten pools to become increasingly
isolated, until every pool of liquid metal is
contained in its own little pouch of oxide. If

then any two pouches are brought
together, they will remain isolated.
Welding has become impossible. (Note:
Some skilled and respected welders have
commented "It is possible to use DC at
low currents™.)

The problems with the tenacious
oxide has led, at times past, to the clever
idea of simply reversing the polarity.
Instead of the torch being made
negative, as was usual, the torch was
made positive, the earth then being
negative. The benefit of that strategy
was that ionised gas atoms, being
positively charged, were accelerated
towards the negative surface, arriving
there with sufficient kinetic energy to
disperse the surface oxide. Hey presto,
welding of aluminium and its alloys had
become possible. Or rather, it appeared
to have become possible, until the
electrodes started melting! (Having the
torch negative, as in conventional DC
TIG, means that most of the arc heat is
generated in the workpiece. Reverse the
situation and that larger fraction of the
heat is then generated in the tungsten
electrode. Even tungsten cannot tolerate
such temperatures.)

It then having been shown that each of
the two types of DC had some advantages
and some disadvantages, it was realised
that some mix of the two types might
allow a practical welding method. In other
words, use enough of the reversed
polarity to disperse the oxide, and enough
of the conventional polarity to allow the
tungsten to cool to tolerable
temperatures. That “mix of the two types”
was brought about by applying the
different polarities in appropriate time
increments, so that the workpiece polarity
might have a sequence such as illustrated
in Fig. 2.

Note that the waveform need not be
symmetrical around zero volts. Also that
one of the polarities can have shorter time
increments than the other. And that by
shortening all of the time increments pro
rata, we can work at a higher frequency.
Note finally that we need not work with a
sinusoidal waveform, we can work with a
squared wave, which fosters a reliable and
steady arc. Pull all those features together,
add an ability to superimpose bursts of
high voltage at high frequency, and you
have a first picture of what lies behind
some of the “bells and whistles” provided
on a modern AC/DC TIG set. Those bells
and whistles do allow the all-important
dispersal of oxides, so the welding of
aluminium and most of its alloys then
becomes possible. Possible, yes, but when
we make and examine those welds, we
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start to realise that we face further
problems.

Playing the Pools

Often, one of the primary difficulties
when using AC on aluminium and its
alloys is getting two weld pools to form
into one pool. Possibly the two pools are
not sufficiently in contact (see “Getting it
together” in part two), or possibly there
are occluded regions where the oxides
are not dispersed, where the molten
pools are still held apart by oxide on the
surfaces. Efforts to cause local melding of
the pools (say, by deft work with a touch
of filler material) may sometimes be
successful, but sometimes the two pools
will remain stubbornly in isolation. In that
latter situation, it is best to “cut your
losses”, clean things up and try again,
because if you do not, the oxidation will
only get worse, and you risk cataclysmic
melting of your workpiece(s). (Note: the
“deft work with a touch of filler” brings
benefit in several ways. If your problem is
that two pools are not in contact, then a
gobbet of filler can provide a first bridge
that then allows surface tension to do
good things. Also, provided that it has
been fed properly, a clean filler can
provide surfaces that are essentially
oxide-free, surfaces that will meld on
contact with a neighbour. Such benefits
are additional to the primary benefit, that
the additions of filler can prevent cracking
on cooling).

Some thoughts
about assembly ...

To have any hope of success, you have to
get all surfaces beautifully clean, and you
then have to assemble the parts to
provide best probability of the pools
melding. However, if you think about it,
any handling of a beautifully clean
component carries some risk of
recontamination. So, do all your
preparations for assembly before you do
the cleaning, and after the cleaning, do
not touch anything with greasy fingers.
(Wear disposable gloves and make sure
that clamps etc. are free of grease.)

In preparing for assembly, think about
the details of the points of contact. If you
assemble two notionally straight edges
side by side on a flat surface, they will
contact either at one or at two locations.
If one of those locations happens to be
situated where you start welding, great!
If not, what must we expect to happen?
That on melting, surface tension will pull
the edges apart and we will have a non-
recoverable situation.

Clearly, there is great benefit in
matching each surface (or edge) to its
intended neighbour. The use of some
abrasives is deplored, but provided you
then go through a sufficient cleaning
process, as described below, you can do a
good job with our old favourite the belt
sander. You can check on progress
directly visually, either by watching score
marks replace saw marks, or you can
identify the points of contact by holding
the surfaces together against a strong
back light.

To be continued.
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THE CENTERING
MICROSCOPE

1. Microscope used
in a lathe centering
application.

L ]
The history
| made my centering microscope nearly 15 years ago, when | bought my first milling
machine. Since then it has been in almost constant use, both on the mill, and on the
lathe. A typical application is illustrated in Photo1. In fact, | really believe that | could
now not manage without it. Accurate to within 0.025mm/0.001in. for both centre and
edge finding, the microscope is also irreplaceable for finding the original hole centres
when re-bushing worn clock plates.

Recently | have modified the original design to make it significantly easier to
construct and have worked closely with Hemingway Kits to create a material package
to further simplify the project. The optical items in particular can be difficult and
expensive to source in one’s and two's but Hemingway have managed to pull together
a full material kit for less than | would have expected.

The microscope is made out of free machining aluminium bar unless otherwise
specified. Without the “kit”, you will also need to find the following items:

@ A good quality objective lens of @12mm with a focal length of around 40mm.
@ A standard microscope 10x eyepiece.
@ A 17mm diameter graticule. The style required is concentric circles and cross-hairs.

This type of graticule is expensive and | hawve investigated making my own and have
included my findings and instructions with this article. Though it is not as sharp as the
chrome-on-glass commercial article, it is serviceable and was an interesting exercise.

@ A 90° prism, silvered on its hypotenuse. A variety of sizes is available and suitable. |
used one with 9.5mm sides and 18mm long.
@ A soft ended arbour to suit the spindle of your milling machine.

A cross section of the microscope is shown in the drawings. The objective lens
projects an image of the object being viewed on to the graticule. The image on the
graticule is viewed through the eyepiece lens and appears at a magnification of around
%20. The 90° silvered prism is used to bend the light from the object through a right
angle for convenient viewing. With this layout an inverted image is obtained; this will
neither affect accuracy nor the speed at which you can centre work.

The construction

There are no critical dimensions for any of
the components of the microscope. The
best way to proceed is to make the main

body of the instrument and then make
each following part to accurately fit those
already made. Do not make all the parts

the complete unit. This approach never

individually and then attempt to assemble

Dick Stephen describes the
construction of the Hemingway
Kit, and also gives guidance
on anodising.

2. The components for the device shown
before anodising.

works, at least that is my experience. The
component parts of the microscope are
shown in photo 2.

The parts of the microscope will be
anodised and dyed black before they are
assembled. Anodising converts the surface
of the aluminium into aluminium oxide.
This marginally increases the size of the
component. Several of the parts of the
microscope are assembled with epoxy
adhesive. The fit of these parts should not
be made too tight otherwise it may be
impossible to assemble them after
anodising. The anodised surface is so hard
that it becomes near impossible to modify
the part.

The body

For the body of the instrument you require
a 50mm length (finished) of 50.8mm dia.
aluminium bar. Begin by facing both ends
of the bar. Drill and bore a 26mm dia. hole
through the full length of the bar. Turn
down the end to 40mm dia. diameter for a
length of 8mm and chamfer the end as
shown in the drawing. Thread the first
12mm of the 26mm dia. hole with a Tmm
pitch thread. The finished thread depth
should be around 0.5mm.

Remove from the chuck and square the
sides of the bar as shown in the drawing.
You can either do this on a mill or vertical
slide or using a 4-jaw chuck on the lathe.
Make sure you take the same amount off
each side, using the 40mm dia. turned
down end as a guide. The finished size is
40mm x 40mm. Having squared off the
last side, a 22mm dia. hole for attaching
the side arm tube is drilled, bored and
threaded through to the 25mm dia. bore
with a 1mm pitch thread. Finished thread
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PRISM
MOUNTING

GRATICULE
MOUNTING

= Cenlering Microscops - Parts List
ITEM | QTY [DESCRIPTION

1 1_|Eyepiece Holder [Aluminium - @31.8mm

2 1 [ Threaded Insen [Aduminium - 331 Bmen

3 1 |Body [Aluminium - @50 Bmn |
4 1 _[SdeAm [Aluminium Tube - 25 4mm OD x 1 8mm Thick |
5 | 1 |Objective Holdet (A - 331 B

6 ] 1 JAﬂ:bl'jr _Frvs?_-e-d Stub Arbor

7 | 1 |Abor Adaplor [FCMS - 238 1mm

] 1 45" Maroted Prism  |Complade - Haight and Langth Viary

9 1 |Prism Mount [Aluminium Fabrication - Bar & Tube

10 1 :prd.nrn Lens \Complate - @12mm. 42mm Focal Length I
1" 1 |Objecive Lens Hoop  |Aluminium - 331 Bmm |
12 1 _'Dh’ecwe Lens Mourd | Alumanium - @31 8mm |
13 1 |[Graticule (Reticle ) |Complete - @17mm, Crass Hairs & Rings |
14 1 |[Graticuls Mount |Aluifmanium - @31 Benm

15 | 1 |Eyeplece Assembly |Complate - @23mm._ 10X Magnication |

SUPPLIED AS

depth should again be around 0.5mm. The
centre of this hole must be precisely in
line with the centre of the 25mm hole
bored through the body. At the same
setting, drill the M2.5 tapping size hole for
the prism mount locking screw.

The remaining end of the body now
needs to be turned down to 40mm dia.
and chamfered. Grip the turned down end
in a 3-jaw chuck. To support the work,
make a plug with a centre hole to fit in the
end and use a live centre.

[ ] L]
The objective holder
For the objective holder you require a
22mm (finished) length of 31.8mm dia.
aluminium bar. Begin by facing both ends
of the bar. Turn down one end to 26mm
dia. for a length of 10mm (to fit in the hole
in the body). Now drill and bore a 19.6mm
dia. hole through the length. If you do not
have an accurate chuck or a collet, hold
the 26mm end in a 4-jaw chuck and clock
the hole to make sure it is running true.
Thread the first 10mm of the hole with a
0.70mm thread (36 tpi), finished depth
around 0.35mm. This is a standard
microscope objective thread. This will
enable you to use standard microscope
objective lenses in your instrument.

The side arm

The side arm is made out of a length of
25.4mm dia. drawn aluminium tube. The
precise length of the tube has not been
specified. The microscope will be used
mostly on your milling machine. The
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length of the side arm tube should be
sufficient so that you can comfortably view
the work without banging your head
against the machine! All that increasing
the length of the side arm will do is to
slightly increase the distance between the
work and the objective (the working
distance) as well as slightly increasing the
magnification.

Cut off a length of 25.4mm dia. tube
about 20mm longer than required. Make a
plug with a centre hole to fit in the end of
the tube. Grip the tube in a 3-jaw chuck and
face off one end. Insert the plug and hold
the tube in the chuck leaving the required
length extended. Support the free end with
a live centre. Skim the surface of the tube
using a very sharp tool and plenty of suds
as the tubing is not free cutting aluminium.
Part off the required length of tubing. Clean
off all burrs on the inside of the tube.

At one end, the tube is attached to the
body with a threaded insert. At the other, it
is attached to the eyepiece holder, in which
the graticule mount and graticule are
housed. Making these components should
present few difficulties. Make sure that the
holes for the graticule adjusting screws are
precisely drilled. It is essential that the
graticule lies in a plane at 90° to the axis of
the side arm tube in order to focus the
eyepiece correctly on the graticule.

The arbor

A No.2 Morse taper is probably the most
commeon taper found on hobby milling

machines and lathes, so it is this standard
which has been adopted for the kit. If you

have say a Myford ML7 lathe, machining
the end of a No.2 Morse taper blank is
easy as the spindle is bored for a No.2
Morse. My lathe unfortunately does not
have a Morse spindle so holding the taper
to machine it presented a problem.

Fortunately | was able to borrow a No.2
Morse reamer from a friend. | clamped a
30mm length of 31.8mm dia. diameter
aluminium rod in the 3-jaw chuck. | then
drilled and reamed a tapered hole in the
piece of bar. If you do not have a No.2
Morse reamer, you will have to bore the
taper. Only make this taper when you are
ready to turn down the end of the blank.
Once made, do not remove it from the
chuck until you have completed all that
has to be done.

Begin by facing the ends of a 15mm
length of 40mm dia. EN1A mild steel. Drill
and ream a 12mm dia. hole through the
full length. Fit the No.2 Morse blank into
the taper (spindle or bar) and support the
free end with a live centre. Check that it is
running true with a dial indicator then turn
down the end for a length of 155mm to
12mm dia. | found that the Morse blanks
were best machined using a carbide tipped
tool. Now glue the length of EN1A bar
onto the turned down end of the blank
using Loctite 326 or similar. Leave the
blank in place to do this. When the
adhesive has cured turn down the bar to a
diameter of @35mm then turn down the
end, for a length of 10mm to 26.2mm dia.
and cut a 1.0mm pitch thread. Initially, cut
the thread to a depth of 0.5mm. Gradually
increase the depth of cut until it screws
into the body snugly.
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Section C-C

The prism mounting

The mounting for the prism is fabricated
out of a 26mm length of drawn tube and
an insert made from 31.8mm dia. bar. Turn
down the end of the piece of bar for a
length of about 5mm to fit in the piece of
tube. Now turn a recess 1 mm deep in the
end of the bar with a diameter equal to the
diagonal across the base of the prism.
Glue the piece of tube onto the insert
using Loctite 326 adhesive or similar.
When the adhesive has cured, turn down
the tube to fit snugly into the hole in the
body. Part off the prism mount. Mill out
the 12mm slot as shown in the side of the
tube. The bottom of the slot should be
level with the bottomn of the recess.

Insert the objective mount into the
body. The prism mount rests on the end of
the objective mount. The prism is attached
to the recess with a spot of epoxy resin
glue (don’t glue it now!) and with the
mount resting on the end of the objective
mount, the centre of the prism should be
in line with the axis of the side arm. The
prism mount will need to be reduced in
length. You will need to check your
measurements to determine how much to
reduce the length by.

Objective lens
mount

The mount is made from a 30mm length of
31.8mm dia. aluminium bar. The lens used
within the mounting was 12mm dia. Begin
by facing both ends. Drill and ream a 9mm
dia. hole through the length of the piece of
bar, Bore a recess 3mm deep in the end,
the diameter of the lens. Turn down the
end for a length of 11mm to 18 mm dia.

and chamfer the end as shown. Reduce the
diameter to @25mm and knurl the bar for
about 6mm and chamfer the corner of the
knurl. Holding the mount by the @18mm
end, reduce the length to 22mm. Turn
down the end to 20.4 mm dia. for a length
of Bmm. Thread the end 0.7mm pitch,
initially to a depth of 0.3mm. Gradually
increase the depth of cut until the mount
screws easily into the objective holder.

Making a graticule

As mentioned, you can either buy a
suitable graticule or you can make your
own from a glass microscope slide. The
home-made ones are serviceable but
certainly not as crisp as the commercial
ones. To make your own you will need a
short length of 20mm dia. copper tube to
make the disc cutter. The cutter | used is
shown in photo 3, as well as the set up for
cutting the glass disc.

The glass slides need to be held so that
they cannot twist when the cutter is pressed

3. Set up to cut a graticule disc.

on to the surface. The support shown was
made out of scraps of Perspex; plywood
would be just as good. The support must
be clamped to the table of the drill press.
You will need two glass slides, which need
to be stuck together. To stick the slides
together use bee’s wax, as this makes it
easy to separate the slides using boiling
water. If you cannot find any bee'’s wax, get
some fly tying wax from a fishing tackle
shop. Fit the slides in the support and
clamp it to the drill table. Using either
children’s modelling clay (Plasticine) or
Blutak, make a circular dam around the
cutter's position. Place about ¥ of a
teaspoon of 220 grit carborundum powder
in the dam and add a few drops of washing
up liguid and a little water. Don‘t use a high
drill speed or you will have carborundum
everywhere. Touch the glass surface with
the cutter for no longer than couple of
seconds and withdraw. Keep on repeating
this until you have cut through the top slide
and begun to cut into the bottomn
(sacrificial) slide. You can cut two discs from
one pair of slides, so while you are set up,
cut a second. In fact | would make four
discs while you are set up. Separate the
discs from the lower slide using boiling
water. Clean off all the wax using a solvent.

Scribing the circles

The commercial graticules suitable for this
microscope consist of a series of
concentric circles and two crosshairs.
Whilst this is the ideal configuration, rather
than crosshairs | opted for a central spot
and concentric circles. To mark the glass
surface | used a diamond pointed marking
“pen” of the type used for security
marking. The set up | used is shown in the
photo 4.
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Removwe the diamond point from the
plastic pen and set it in an 80mm length
of 8mm dia. brass rod using Loctite. Face
both ends of a 40mm length of 10mm dia.
brass bar and drill and ream a 6mm dia.
hole through the full length. This is used
as a guide for the diamond point. A
holder for the glass disc is made next.
Face both ends of a 25mm length of
25mm dia. aluminium bar. Turn a recess
Tmm deep in one end, the diameter of the
glass disc. Warm the piece of aluminium
and melt a small amount of wax in the
recess and press the glass disc into the
molten wax. Allow it to cool. Return the
holder to the lathe. Check that the disc is
running true. Fit the diamond point in the
tailstock drill chuck and, with the lathe
running slowly, bring the diamond point
up to the glass surface and just touch the
surface to make a mark. Fit the 10mm dia.
brass guide in the tool holder and set it
parallel to the axis of the lathe. Centre the
diamond point. Retract the cross slide
Tmm (or 0.5 mm if you want a smaller
central circle). With the lathe again
running slowly, touch the glass surface
with the point to scribe a circle. Scribe
four or five circles in all. To remove the
graticule from the holder, place itin
boiling water to melt the wax. Clean off
all the wax with solvent.

This completes the construction of all
the components. Before you can use the
microscope however, the surface of the
aluminium needs to be treated and
blackened. If the inside of the microscope
is left bright, reflected light from the
interior surfaces will seriously degrade
the image.

Anodising the
microscope

The surfaces of the microscope need to be
anodised and dyed. This protects the
surface and improves the image. You can
either have the parts professionally
anodised or you can do it yourself. To do
the anodising you need a 15 volt DC power
supply delivering a minimum of 1 amp. A
car battery charger should work. In
addition you will need about 100m| of
battery acid (sulphuric acid), a glass or
rigid plastic container large enough to

immerse the parts of the microscope, a
piece of sheet lead 150mm x 50mm for the
cathode, some aluminium wire or thin
strips of aluminium sheet and a tin of
black Dylon dye. To connect the part being
anodised to the power supply, aluminium
conductors must be used.

Clean and polish all the parts to be
anodised. Make sure you remove all oil
from the surface. Once clean, don't touch
the parts with your fingers, wear vinyl
gloves to handle the parts. Fill the glass or
plastic container with clean rainwater or
distilled water and add the acid slowly.
Wear protective glasses and vinyl gloves
whenever you work with the acid.
Immerse the lead cathode and connect it
to the power supply. Attach the part using
aluminium conductor to the anode of the
supply. Photo 5 shows my set up.

Turn on the power and gradually
increase the current until the small
bubbles begin to form on the surface of
the part. Leave for about 30 minutes and
then remove the part and rinse it several
times in clean water. Some aluminium
alloys anodise more easily than some
others. The surface should have a slightly
pearly appearance. If you are not sure that
the surface is anodised, return the piece to
the bath for a further period. The
anodising has converted the surface into
aluminium oxide (what grindstones are
made of), a very hard and durable surface.
Boil up the black Dylon in about 1 litre of
water and immerse the part for a couple
of minutes.

Remove and rinse in clean water and
wipe dry with a tissue. Anodise the
remaining parts and dye them. You now
need to dispose of the acid. The best way
is to neutralise the acid using washing
soda or marble chips (sodium or calcium
carbonate). Keep adding the soda or chips
until all the fizzing has ceased. The liquid
can now be safely disposed.

Assembling and
centering the
microscope

Several of the components of the
microscope are permanently assembled
with an adhesive. The natural choice
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4. Scribing circ.'éé on graticule with diamond tip.

would have been Loctite. Unfortunately
having anodised the aluminium the Loctite
will not work. As a consequence the
assembly is completed using an epoxy
resin adhesive.

Glue the objective mount into the body
and the threaded insert and eyepiece
holder into the side arm. Orientate the
graticule adjusting screws so that with the
side arm horizontal, the screws move the
graticule horizontally and vertically. The
prism can now be set into the recess in the
mount with either epoxy resin or double
sided adhesive tape. The reflecting surface
wants to be at 90° to the slot.

The objective lens hoop is glued into
the objective lens mount, “sandwiching”
the objective lens in place. If the graticule
has any numbers marked on it, pay
particular attention to which way up it
must sit in its mount. The glass graticule
should then be glued directly into the
17mm dia. recess in the graticule mount.
Clearly you should avoid getting glue on
the working surfaces of either the objective
lens or the graticule.

The ends of the M2 grub screws should
be filed or ground to a point so they can
engage the chamfered groove on the
graticule mount. Completely assemble the
microscope ready for use.

The unit now needs to be accurately
centred. Clamp a piece of sheet metal (say
a scrap of 3mm brass) to the table of your
mill. Using a sharp point in a drill chuck,
make a small indent on the surface of the
metal. Replace the drill chuck with the
microscope and focus on the metal’s
surface. Lock the eyepiece with the M3
Grub screw. If the prism is orientated
exactly at 90° to the axis of the side arm
tube, an image of the indentation should
appear close to the centre of the graticule.
If the image is way over to one side you
will need to rotate the prism to bring the
image towards the centre. Now use the
four graticule adjusting screws to precisely
centre the image of the indentation.

That completes the project. A friend
who recently made one told me that
he does not know how he managed
without one as his is now in constant use.
Combined with a digital readout,
the microscope is very useful indeed
for measuring small odd shaped

components. |@

5. Arrangement for anodising.
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A COLLET SLITTING
JIG FOR THE LATHE

%
22

1. The set up in operation on a Myford lathe.

L]
Rationale
At some point during the construction of clocks, besides the cutting of gears, it
becomes necessary to slit small collets to provide a good friction fit of gears to their
bosses. Whilst this operation could be done, as for gear cutting on the lathe or milling
machine, this would be somewhat of an owverkill for such a simple process. In fact it is
regularly done, in the amateur’s workshop, by holding the stock under the tool post on
the top slide and advancing the work piece towards a slitting saw rotating on an arbor
held in the chuck. There is nothing wrong with this but with the help of a jig simply
made from odd pieces from the scrap box this method could be aided from the points
of view of accuracy and repeatability of the set up and particularly by ease of
indexation of the work piece for the angular spacing of the saw cuts. Some purists may
argue that the device should mare correctly be described as a fixture (traditionally a jig
guides the cutting tool - a fixture holds the workpiece) but the word jig rolls off the
tongue more readily.

underside to locate it against the end of
the top slide. A cut-out to fit around the
tool post is desirable to provide positive
location. A shallow groove, a V-shaped
one would be ideal if you have a suitable
cutter, is cut parallel to the end of the top

Construction

The jig consists of a mild steel plate, about
% inch thick will do, and of length and

width to sit on the top slide with a piece of
rectangular section steel bolted to it on the

*éé‘

Bill Brading advocates an
elegantly simple arrangement

slide. As can be seen from the photo, mine
has been cut to a rectangular section.

Use

In use the work piece is clamped in the
groove by the normal tool holder and at
this stage the setting can be checked for
perpendicularity against the lathe axis.
This can be done in various ways, for
example by butting the jig against piece of
parallel stock held in the lathe chuck or
against a faceplate. | am not sure if the end
of the Myford top slide is a machined
reference surface but mine is pretty good
so it needed no further adjustment.

The end of the stock towards the
operator can now be fitted with a variety
of collars to provide a means of
indexation. Most common of these would
be those cut from square section brass or
steel allowing two cuts to be made at
right angles in the end of the work piece.
At each setting a small square located on
the cross-slide as shown in the heading
photo, is used to check this. The stock
must now be located so that the saw cut
is exactly on its centre line. This can be
helped by leaving a small pip when
facing the end or by drilling a small hole.
A dental mirror will assist in this
adjustment, as few of us are able to walk
around the back of the lathe to examine
it. Alternatively if you keep a piece of the
same stock material with a well centred
cut in the end you can use this to
position the slitting saw. The saddle must
be locked to eliminate leadscrew
backlash ance the correct position is
determined.

The photographs show the arrangement
set up in the Myford lathe, the jig with a
selection of collars and two examples of
bars cut by this method.

2. The jig (location bar and groove clearly visible) and a selection
of collars for indexing.
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3. Detail of collars and associated saw cuts.
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ANOTHER PENNY
FINALLY DROPS

Dave Fenner offers a simple time saver.

Background

The train of thought probably started when | recently had to produce a number of parts
on the Herbert 2D capstan lathe. The set up involved various drills and a knee turning
tool on the turret, with a front and rear tool on the cross slide, (photo 1). Of these two,
the former created a Vee groove, the latter parted off, their positions being set so that
part of the Vee rermained as a chamfer on the component. Correctly arranged, no
movement of the saddle was required. Moving back to do some work on the Myford
Seven, | again found it necessary to remowe the front tool to gain clearance to engage
the rear. This is fine for the odd one off, but becomes a chore for multiple parts.

If we go back in history, this was probably not always the case. Photo 2 shows the
Super Seven equipped with front and rear tools as the company originally intended,
and it can be seen that the tools are in approximate alignment. What has subsequently
changed for me, is the addition of a quick change front tool post. Mine is home made,
but the effect will be similar with the commercial items - i.e. to move the front tool an
inch or so closer to the chuck. Note that Myford provide a rear toolpost to
accommodate Myford Dickson holders, and if you have this accessory then the
problem is solved.

DRILL & TAP M5

Fig. 1 Offset tool
block for vaV 2 PLACES
7 etc y

MAT'L: MILD STEEL
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3. Addition of adapter restoress
relative tool positions.

e

2. Myford 7 set up with orig:‘naf \

front and rear toolposts,
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1. Tools on Herbert Capstan
lathe in rough alignment

 ——————
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Solutions

Two avenues of thought arose, move the
front tool to the right or move the rear to
the left. The former might be possible, but
would probably require a re-machined
topslide. For the latter, all that is needed is
a simple block, machined as Fig 1 which
can be clamped in the existing rear tool
post, and which in turn, will clamp the
parting tool. | did briefly question the
wisdom of introducing this lateral
overhang, but it is in essence merely what
has already occurred with the front tool.

Construction

My material store (a.k.a. scrap box)
yielded a length of 1.5in. square steel. A
piece roughly 2 inches in length was
sliced off in the bandsaw. The features
shown were then milled, the groove first
as this left more meat for the vice to grip
when cutting the tongue. Finally, the holes
were drilled and tapped for the M5
clamping screws. If you want to produce
an exhibition guality article, you will no
doubt carefully face the ends. As may be
seen in the photo, my priority was to get
the thing working, so the faces have been
left as sawn.

Operation

The rear toolpost is a near permanent
fixture on my lathe. Since adding the
adapter block, facing and parting have
become just that bit more of a pleasure
now that the front tool can be left in place.
Experience indicates that the added
overhang noted earlier is not a problem,
and as the thing took less than an hour to

knock up, | consider it time well spent.
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Scribe

A Line

Jim Whetren writes:
Re. Jim Smith’s Leter,
issue 104

| have a Star Drilling machine, and have
found adjusting the table with vice and
work in situ quite exciting! | notice in the
published photo of the drilling head, that
the head is above the stop collar. |
presume like me, when the best position
is found it is then left alone. | have re-
positioned this collar under the table, and
replaced the securing nut with a lever
operated one. This way the table can be
rotated freely without fear of the table
dropping and losing the depth setting
{or fingers).

A clamp ring, made from thin strip is
placed under the head as a safety
measure, should it be required to swing
the head. A large Jubilee clip would serve
the same purpose had | had one. This
mod, together with my method of
securing the vice to the table as described
in Scribe a Line, issue 100, makes
positioning work under the drill bit
a breeze.

lan Hewson of
Leeds writes:

Having just read Bill Morris’s article on ER
collet holders in Model Engineers’
Workshop 104, | can confirm the
usefulness of the collets and Bill's method
of construction. | made up a couple of
similar holders for my Myford ML7 and
254 |athes. They are also used on the Dore
Westbury mill and Quorn tool and cutter
grinder.

Sometimes though they can tend to
stick when the closer is released, no
problem with larger tools, but with small
drills the closer has to be taken off to
release the collet.

Whilst the commercial closer has a ring
that engages with the groove in the collet
to release it, all you have to do is measure
from the front face of the closer to the
centre of the collet groove when it is
installed, drill a small hole say, % of an
inch dia, and Loctite or press in a square
ended peg. This will effectively release the
collet for you.
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Regarding finish, | now follow advice
given in your pages some time ago, and
when using tipped tools | increase the
speed and feed rather than reduce them.
This works for me. Also | use a pumped
system to deliver neat cutting oil to all my
machines from the same sump. With care
this is not particularly messy and stops
rust that | used to get with soluble oil. The
only problem is that you need some form
of air extraction if heavy cuts are taken, as
smoke can result.

Albert Hawkridge
writes:

| recall that many years ago, my late father
made a demagnetiser from an old electric
motor stator. Just how he made the device
| have little idea, but the tool to be treated
was placed within the space formerly
occupied by the motor armature or rotor. |
suspect that the current to the stator was
gradually reduced leaving the tool
dermagnetized. But | am only guessing.

Perhaps amongst the readers of MEW
there is someone who knows the method
and could describe it more precisely. |
have many small tools which could do
with again making neutral, and am sure
that many other readers would benefit
from such a device

On a second topic, an article in issue
No. 39 page 35, referred to induction
heating. Whilst the article is interesting,
it does not indicate whether this
technique is within the scope of the
amateur engineer. An article covering
the details of making such a device
would be most welcome.

Dennis Monk of
Derby writes:

Ref. Harold Hall’s article Taps and Dies -
Choosing and Using (MEW No.104,
February 2005) in which he discusses
thread depth and bemoans the fact that
very few drill charts give an indication of
the percentage of thread depth or
truncation. | came across this problem
many years ago when | broke a tap in a
gunmetal cylinder casting. The job
stopped while the matter was
investigated. It was found that the
problem lay in plastic flow of the softer
gunmetal, as compared with say, harder
cast iran, which filled the clearance,
jamming the tap in the tapping hole.

A long departed friend in Nottingham
SMEE provided me with a chart devised
by the late Mr. Allen of the Society of
Model and Experimental Engineers, giving
a list of tapping sizes, with percentage
depth of engagement for Whitworth, BSF
and some BA taps. Calculations were
made for the ME and Brass (26 tpi.
constant pitch threads, useful for boiler
work and model engineering in general)
with additional BA threads and the tables
prepared, those for Whitworth, BSF, and
Brass being reproduced here. Note that
the percentage depth of engagement
increases as the hardness of the material
increases, the harder material being cut
and broken into chips rather than being
swaged out of the way and into the root of
the thread.

| am afraid | have no interest in metric
threads. They have courser tolerances and
those in the range equivalent to 3BA and
below have coarser pitches. The BA range
of threads is much to be preferred for
model engineering; in fact the standard
should be revived for model engineering
along with the ME and brass thread series.
I only have the few metric taps necessary
for the Bletchley Park Bombe rebuild
project. | know there are the 2nd and 3rd
series, but has anyone ever seen them
and what would be the cost? The chart of
twist drills from No.80 to %in., herewith, is
useful for selecting drills.

Perhaps it might be possible to publish
similar charts for metric, UNC, UNF, and
the US number series of taps, to
supplement the above.

The principle of truncation is quite
legitimate, even if the plastic flow is not
great, for it is the effective diameter which
is important; Rolls Royce have used it for
years.

It would be interesting to see how the
range of metric drills compares with the
miscellany of number, letter, fractional and
metric drills in the table herewith.

Peter Littlejohn from New Zealand wrrites:

| have just read your “On the Editor's Bench” in MEW 103 about your fun and games
with leaky fuel tanks. Having repaired the tank on my Ducati Pantah 600 | know what
“fun” it is chasing pin holes around a repaired seam and using up all the welding gas at
the same time. Your comment about using water to purge fuel/ gas residues is definitely
the best way, unless you have mentality of a bomber.

May | suggest a tank sealant called Kreem. This is a three stage sealant which is
approved for aviation use. The first part removes rust and etches the tank. The second
part rinses the tank ready for the sealer coat. The third part seals the tank. Full
instructions come with the sealer kit, It will fill quite big holes and the left over sealant
can be saved for use later if necessary. It's not cheapest sealant around, but then really

good stuff never is!
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TAPPING SIZE DRILLS
WITH PERCENTAGE DEPTH OF ENGAGEMENT

WHITWORTH BSF BRASS
Dia Drill %D Dia | Drill %D Dia Drill %D Dia Drill %D
TPI TPI TPI TPI
Msin. 57 91 & a9 25 96 Skain. a5
60 56 75 D 95 24 89 47 94
50 89 Hein. | %in.,E 87 Hein. 23 84 2mm 94
¥ain. 49 77 18 6.5mm 79 32 Shin. 78 46 89
48 48 66 F 78 22 76 ¥in. 45 g7
Sain. 58 G 72 4mm 75 26 44 79
42 98 i n. 66 21 71 43 73
%ain. 97 7.5mm a9 17 100 42 64
%in. 41 90 ain. 98 16 91 %in. 63
40 40 84 N 91 ™, 4.5mm 91 4 59
2.5mm 83 %¥in. | %ein. 78 28 15 85 28 95
39 79 16 8mm 75 14 80 Sain. 95
38 73 0] 74 13 74 27 87
5%in. 31 90 P 65 Hein. 68 Hsin. 26 82
32 ¥in. 78 Zain. 58 Bain. 95 26 25 77
30 69 5 98 6 93 24 2
29 96 9mm 91 in. b 90 23 68
3.5mm 93 Msin, | T 87 26 4 83 %ain. 63
28 88 14 Bin. 85 3 75 Bain. 95
Hein. %4in. 88 U 76 5.5mm 68 6 93
27 81 9.5mm 69 Yain. 63 in. 5 90
24 26 76 ¥in. 68 A 96 26 4 a3
25 71 10mm 9 "Shin. 95 3 75
24 66 X 97 %ain. Bmm 91 5.5mm 68
23 63 WY 20 26 B 88 Thain. 63
Sain. 58 %ain. 88 C 79 iain. 95
19 99 %¥in. | Z 81 D 71 H 94
18 92 12 10.5mm 81 Yin. E 63 ein. | 82
ain. 88 ain. 73 6.5mm 97 26 Imm 75
17 86 1Tmm 62 F 95 J 72
Tin. 16 78 Hsin. 58 Sein. G 88 K 64
24 45mm| 78 13mm a7 22 ain. 80 S%in. 63
15 72 %in. | in. 94 H 80 Zaain. 95
14 69 11 i, 80 | 69 ¥*in. Q 87
13 63 13.5mm 80 %sin. 97 26 8.5mm 82
Hsin. 58 Hin, | %in. a8 8mm 94 R 73
Hein, 97 10 16mm 94 3/8in 0 92 ein. 63
12 95 “ain, 86 20 P 81 Bhain. 95
1" 92 %in. | Tin. a9 2in. 73 Hsin. 10mm a9
10 88 9 19mm 89 Q 67 26 X 82
Min. 9 84 #in. 88 U 98 Y 68
20 5mm 83 Zhain. a8 Jsin. 9.5mm 89 hain. 63
8 79 Tin. 21.5mm 96 18 %in. 88 11.6mm 96
7 75 8 Bain. 88 v 85 %®in. ain. 95
ain. 73 22mm 84 W 72 26 B4in. 63
6 72 %in. in. 98 12mm 56
ain. 97 16 11Tmm 83 Fhain. 95
2 94 Zsin. 78 %in. 14.75mm | 90
%in. 1 83 %in. Bhain. 85 26 15mm 70
20 A 74 14 14mm 81 %in. 63
Bain. 73 Yein. 68 #in. “ain. 95
6mm 70 Hin. 16.5mm | 94 26 18mm 84
B 67 12 2in. a8 Bhain. 63
17mm 75 %#in. S6ain, 95
%in. “%ain. 94 26 21.25mm | 78
11 19.5mm | 92 Zhain. 63
2in. 80 Tin. Sain. 95
Tin. %in. 98 26 24.5mm 72
10 22.5mm | 89 3hain. 63
Allowance suitable:- Small Large Sin. 86
Copper, Aluminium 55 to 65%
W. Iron, Gunmetal 60 to 75%
M. Steel, W. Brass 70 to 85%
C. Iron, C. Brass 80 to 100%
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Ted Fletcher of Scarborough writes:

240 Volt
Single Phase Supply
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With reference to the letter in “Scribe a line” issue 103 from Ted Wale, running a three
phase electric motor on single phase electric supply and using a single phase motor as
a “pony motor” to start it off; then that three phase motor act as a generator to
produce the third phase, and from there on you can run other motors from the system.
Well it is a tried and tested arrangement which a friend and | made up several years
ago. | don't know where we got the idea from, but I'm certain that | was not the
originator. We made it such that my friend had a single phase motor with a vee pulley
and a long vee belt. On the generator/ motor there was a similar pulley. He made a
sprung loaded jockey pulley lever arrangement.

The sequence of operation is:- start the single phase motor (the pony motor), with a
lever take up the tension on the vee belt which causes the generator/ motor to rotate,
when up to speed 1425 rpm, close the three pole switch (Sw. 1.) which then connects
the generator/ motor to the single phase supply and gives a three phase output to
other load motors. It is possible to get either 240 volt (Delta connection) output, or
connect the 240 volt input to the generator/motor between the star paint (Al, A2 and
A3) and one phase (A2,B2 or C2) and get 415 volt output. | prefer the 240 volt
arrangement and use starters etc with 240 volt control coils. It all sounds a bit iffy, but
for the home operator it is cheap and works, I'm sure interlocks and guards could be
made for the less brave. The accompanying sketch gives the general details and wiring
for delta operation.

Harold Cohon writes:

M. Derek Winks solution for converting
from an “American” type tool post was
excellent. | also was not completely
happy with the rocker type but, being an
amateur, do not believe | am yet ready
to go that route.

My approach to the problem is
shown in the accompanying photo. The
aluminum collar is just about the correct
height. To get dead on, | use one or two
brass shims under the tool holder. My
three tool holders are left hand, right
hand and “centre’. Each holder is kept
separately with its own shims. This
solution has been problem free for me.
An experienced engineer, Mr. David
Douglas of Bromsgrove, had no
negative comments about this setup.

Also, my ability to sharpen tools is
not that good; so | use tool holders that accept inserts. This has worked out very well.
The inserts are inexpensive and each one has three cutting edges, making them even
less expensive.

However, it seems Mr. Winks and | do share some memaries, When in high school |
became aware that a very loud noise could be generated by rapidly compressing a
mixture of potassium chlorate with a chemical readily available from drug stores. | very
carefully mixed these two, put a bit on a piece of paper, folded the paper and taped it
to the street car track. When rolled over by the car wheel the loud bang and billowing
smoke were quite a spectacle.

Of course street cars are a thing of the past and in retrospect realize this was not a
nice thing to do, If caught today I'd be surrounded by the bomb squad and labeled a
terrorist. Things were different then.

Giles Parkes writes:

| was surprised to see Bill Morris advising
26tpi or 1mm for the thread of the collet
holder and nut. All the commercial ER
collet holders that | have seen have a
metric 1.5 pitch and this is just as easy to
screwcut and then the holder can be used
with a bought nut if you are feeling lazy.
ER 16 holders have M22x1.5 thread, ER 20
have M25x1.5, ER25 have M32x1.5 and
ER32 have M40x1.5. | don't have the ER
40s but | suspect they are also 1.5.

| first had ER collets when Neil
Hemingway told me they would hold drills
accurately by the lands and | used this
property in the four facet drill sharpening
jig published some years ago in MEW.

Bill Morris replies:

It really does not seem to matter greatly
what thread you use as long as the closing
cap and the body have the same one. | live
in a remote area as far North as it is
possible to get in New Zealand and (as |
stated in the article), | didn't have a "real”
collet chuck to examine. If | had owned
one, | probably would not have bothered
to make one from scratch. If | had been
able to examine one, then | might well
have adopted the standard, or perhaps as
observed in the article, used a commercial
closing cap. Having made it “my way”, it
does occur that the finer pitch should give
higher closing and gripping forces for a
given tightening torque.

Colin Usher writes:

Mention has been made fram time to time
of the EC Legislation commonly known as
the WEE Directive. This is legislation
covering Waste in Electrical & Electronic
Equipment and comes into force in April
2006. One of the main targets of this
legislation is Lead. This common metal is
well known for being potentially
hazardous and it is the intention of this
legislation to ban the use of this and other
dangerous substances in the Electrical &
Electronics industry.

Solder is an alloy consisting of 40 parts
Lead & 60 parts Tin ( Sn60/Pb40 ) and its
use goes back to at least Roman times. (
there are literally hundreds of similar
soldering alloys but most contain Lead in
varying degrees ) This alloy is much
favored by the Electronics industry as it
has " a eutectic composition". That is, it
goes from solid to liquid without a "pasty”
or slushy stage.

All this may seem to be of little
consequence to the Model Engineering
world as the legislation does not directly
affect our activities. It was proposed to
ban leaded steels but this proposal has
been dropped, at least for the time being.
Howvever, as virtually the sole market for
60/40 solder is the Electronics industry, it is
almost certain that the traditional 60/40
solder and other similar leaded alloys will
eventually disappear.

Most of the new lead free replacement
solders are based on alloys of
Tin/Copper/Silver. They are duller than
traditional alloys, have higher melting
points (+50C) but are stronger in all
respects, As far as modelers are concerned
the main drawback lies in their lack of
"wetting". ie: it does not flow as well.
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Currently the only short term solution
for modelers, and this includes Model
Aircraft, Boats, Cars, Electronics, Model
Railways etc. is to build up a stock of your
favourite solder. A couple of large reels will
probably last most of us a lifetime. If you
are a heavy user then you need to act
accordingly. Fortunately cored solder wire
has a very long shelf life. If tightly wrapped
up well in an airtight bag, oxidation of the
wire will be very low and is usually
confined to the outer layers of wire, the
rosin core used as a flux is virtually inert
and will remain active more or less forever.

Any readers wishing further advice or
information please contact Colin Usher
e-mail indexes@colinusher.info

Robin Hale writes:

Being disabled, | read the article about the
in-car hoist with interest, more so once |
realised that the scooter featured was
exactly the same as mine. Two things
occurred to me about the article. Firstly, if
the winch motor blew fuses, why not
double the hoist cable back from the hook
to the tip of the gallows, thus halving the
motor load. Secondly, according to the
manual for the scooter, it weighs only 34
Kgs, excluding battery. The battery is
about the same weight as the seat. Since
Mr Rawlinson loads the scooter without
the seat, but with the battery, the scooter
will weigh about 34Kgs as loaded, not
100kgs as estimated in the article. It occurs
to me that anyone making this hoist as
described Mr Rawlinson, but attempting to
lift 100kgs might be in for a surprise.

Mr G. H. Anderson
of Queensland
Australia, writes:

| have attached a couple of photos of
speed increasers made by me after
prompting by the article in Issue 101. As
was noted by a previous correspondent,
the original, and my first version give
reverse rotation. | overcame this by
wiring a reversing switch into my
mill/drill. Howewer it was impractical to
do the same with my drill press. |
therefore constructed a second speed
increaser, partly my design, which
rotates correctly.

My units are: Mk 1 (Above) using
Sturmey Archer gears and axle giving
3:1 ratio but reverse rotation. Mill/drill
max rpm now 6000.

Mk.2 (lower) using gearbox pinions
from manual shift cordless drill. Six
pinions arranged as shown give 4.666:1
ratio. Mill/drill max rpm 9300 Approx.
Drill press max rpm 11,600 approx.

All parts came from the magic scrap
box.
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Stan Bray writes:

| refer to the query from Mr, Carson in
issue 104 regarding chuck keys. All good
tool suppliers have a range of such keys,
and should have one to suit. By all good
tool suppliers, | mean the large companies
such as Brown brothers, Buck and
Hickman, Cromwell Toals etc. Cromwell
list thirty-five different chuck keys of that
type in their catalogue and no doubt, other
companies have a similar range.

Should there be no success in
purchasing one, then making a chuck key
is a comparatively simple task and calls for
no special equipment. They were regularly
made by members of the forces during
world war two, it being impossible to send
for a replacement when one was needed
at short notice.

Take a length of steel the outside
diameter the same as that of the key
segments, and turn down for the barrel.
Without taking it from the chuck drill a
hole right through the same diameter as
the central spigot. Mark out the position of
the number of teeth or segments required,
put a hack-saw cut along each and simply
file the teeth to the required shape; it is not
a difficult operation. Next machine any
tapers that are required. Fit a length of
steel in the hole to act as a spigot, cross
drill for the tommy bar, and the job is
done. It was usual to hold the spigot in
place with the tommy bar, but in this day
and age, a retaining compound would
make more sense.

As far as material is concerned, old car
half shafts are in my opinion, the best
metal for any job such as this and they are
remarkably cheap to obtain. The local
scrap merchant will usually let you have a
couple of broken ones for a pound or so
and they are useful for a variety of jobs.

I am a little surprised that these keys
should break on a regular basis. Many
years ago, | used to demonstrate the lathe
at exhibitions and never had a problem
with broken keys. | also own a Toyo ML1
that uses a similar key and have not had
any problems at all, in spite of it being
used extensively.

I wonder if perhaps the key is not being
pushed into full engagement and so
causing it to operate on a smaller area of
the teeth than it was designed for. This
might arise if the spigot is a little long or
the holes a little shallow. Alternatively, if
the holes that accept the spigot have
become a little worn, this could allow the
key to work at an angle.

Mr Guy Smith
writes:

In reply to Mr. W

Pendreigh’s problem

Whilst | have no experience of

Mr. Pendreigh's particular gearbox, a

number of solutions have sprung to mind

from my limited experience of working on
similar units, albeit employing rubber belts.
The suggestions are:

1. Replace the solid steel ring with a flat
band of either rubber or perhaps
leather

2. Increase the distance between the two
shafts, similar to tensioning a vee belt

3. Decrease the distance between the
two sliding cheeks, giving an increase
in pulley PCD.

Taking point 3 {as one will probably find
points 1 and 2 have been thought of and
discounted) Mr. Pendreigh’'s drawing seems
to indicate a thread linking the two sliding
members. If this is so, then perhaps a
quarter turn or so will have the necessary
effect of tightening the drive ring. If the
drawing is wrong then perhaps the insertion
of some shim between the thrust bearing
assembly and the sliding cheeks will have
the effect of increasing the pulley PCD.

One final thought is the manufacture of
a new slightly smaller drive ring, or
building up one of wearing faces with
weld (or metal spraying or vulcanising a
rubber layer) and machining the drive ring
to a wider width.

Would readers wishing to make use of this
facility please note that the maximum
total value of items accepted for a ‘For Sale’
entry is £50.
To advertise goods of a greater value, please
contact our Classified

Advertisement Department. Please indicate

clearly if an itern is intended for Link Up.

FOR SALE

® For Sale : Nice set of sheet forming
tools with various dollies and
hammers £17-00. Please phone
John 01895 236 203 (Uxbridge)

® For Sale: MEW lssue Mumbers 64 -
104 Price £30-00 buyer collects.
Please phone 01279 411952 (Harlow,
Essex)

WANTED

® Wanted Imperial collets %in. %in. and
%in. for Hobbymat BFE&5mill/drill
collet chuck. Please phone 01483 725
478 (Surrey) or email
philipt@ ptice.freeserve.co.uk

® Wanted Crawford Multisize collets as
shown in MEW on page 16 of Issue
No. 102 Approx size 2in. OD x 1%in.
long. Please phone Richard 0161 308
4199 evenings (Manchester)

® Wanted - information, operators
manual, parts manual etc relating to
two machines 1) Colchester Triumph
lathe S/No 12244, 2) Archdale
horizontal milling machine with
vertical head, 4hp/8hp motor, makers
plate Nos. HM10720 and 13T13790.
Cost for photocopies etc. happily met.
Please contact Alex. Thomson 01397
705390 (Fort William)

® Wanted — information on Drummond
4in.Round Bed lathe | am rebuilding.
Any spares including changewheels
wanted. All costs repaid. Please
phone Tony on 01322 382 140 (Kent)

55



UBSCIRIETION Ol

WHEN YOU RENEW OR SUBSCRIBE TO

MODEL ENGINEERS’ ek
— ODIL G'I-N'ms"i""

SAVE | l .. '8" .r
FoR one venR S0yt
4 sreat reasons to subscribe .

Superb discount
. MEW contains useful projects, reviews of
workshop equipment and many handy

money-saving tips

Ml
© Free home deliver Pt A < is
y Lol
I -
© Avoid price increases w AAOSE
ingway Kt

throughout your subscription term = N'_._N.e ing

can DETD BHTLHD Do subseribe tquote MW0G)

or simply fill in the coupon helow

1

YES, | would like a subscription to MEW for myself/as a gift (please circle) Delivery Address (if different from Payee’s address) g :
Blssues UK Europe (inc. Eire) US Airmall - RoW Armail T ORI e TR s i o s rssiianiae
£22.50 £27.00 $43.80 £28.80 !

Is this a renewal of a current Subscﬂp‘[mn? Yes No BN i G e R S G R R e :
[}

Method of Payment i
Please quote code MWOG for all payment methods i
Chegue (made payable to Highbury Leisure Publishing) Postcode:.......ccceeee O s e s, ]

1

Mgstercand ¥isa AmetlcanBxpress Swltch o oL T T, T i S v e A S W SR :

O AT Ol T I BN O s 5 e B s e
[ Please tick this box if you do not wish to receive any further information from Highbury

LLTTTTTTRTTTITTTRTT] o ncee ot
Card no: [ Please tick this box if you do not wish to receive any further information from
third party companies carefully selected by us

EXPINY Q8T8 cuussmsrsnsimsassosnisnsss ssnsssssnsassssas orsis snsss sasisssssssanssnsnsssnsassssssssnsssnnsns UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
MEW Subscriptions, Tower House, Sovereign Park, Market Harborough,

Switch Issue no/valid date: ..........ooceieiiiiiiiiit et e Leles. LE16 QEF

SHENE ittt e e e [ N US/CANADIAN SUBSCRIBERS — PLEASE RETURN YOUR COMPLETED
COUPON TO:
MEW Subscriptions, Wise Owl Worldwide Publications, 5150 Candlewood St.,

Payee Address Suite 1 Lakewood, CA 90712 - 1900 USA

Title: ........... Initlals; ............ MR IEIYINS i o i st

OR E-MAIL OUR SUBSCRIPTION DEPT. NOW

modelengworkshop@suhscription.co.uk

Postcode:....... or CORITEN v naissins sk nsnssabpnna asbissm s s ras s shnss madashiransny shas This offer closes 10th June 2005
- — Photocoples of this page are acceptable
[ NN | |1- | [ SRR IR, e AR A B R AR O

RdrEES e e e R R e R



Back in print

AN ALL-TIME MODEL ENGINEERING CLASSIC

THE AMATEUR’S LATHE

L.H.Sparey
Virtually the standard work on small (3-/ inch) lathework since its original publication in 1948.
1972 0-85242-288-1 224 pages lllustrated paperback £8.75

NO MODEL ENGINEER SHOULD BE WITHOUT

MODEL ENGINEER’S HANDBOOK

Tubal Cain

This third edition comprises a compilation of tables, facts, procedures and data that the author has
found invaluable in his model engineering activities. It provides a real mine of information to which

you will return again and again. Not the least of its attributes is the use of data and calculations in both
imperial and Sl units. The book also contains helpful explanations of the how’s and why's of using many
of the entries.

1996 1-85486-134-4 3rd Edition 240 pages lllustrated paperback  £9.95

Our favourite live steam trio —

THE COUNTRYMAN'’s STEAM MANUAL

John Haining

First published in 1982, this new and enlarged edition covers the design, construction and care of steel
boilers in general, with formulae and data used by firms of repute. Designs of three vertical boilers are
included - the Sentinel, the Caradoc and a 3-inch scale version. . e s N SR

1996 1-85486-136-0 96 pages lllustrated paperback £5.95 “Country !L'_':“-\ Steam™

MANUAL

Bedens I Lsimang

INTRODUCING MODEL TRACTION ENGINE CONSTRUCTION
John Haining

This book discusses types in a brief history, choice of model, workshop processes and the tools needed
for every stage of construction. Profusely illustrated and full of interesting and useful information.

1983 0-85242-805-7 112 pages Hlustrated paperback £6.95

THE MODEL LOCOMOTIVE FROM SCRATCH

B.Terry Aspin

The Model Locomotive from Scratch is based on a series of articles by Chuck, the pseudonym used by the
author for a series of articles published in Model Engineer. Although

some of the techniques may be regarded as a little strange by some, all :;{a"':'f‘t'u‘ ":"":";c'g"r""{
the examples shown are perfectly functional and the illustrations il =

. ; : : : g : SCRATCH ¢
factual. It is not merely a collection of previously published material - all the text and illustrations have e

been specially prepared by the author for this book in which he offers suggestions that can be regarded
as an alternative to the more expensive option of acquiring one of the hundreds of commercially
available model locomotives.

1998 1-85486-165-4 96 pages lllustrated paperback £10.95

Please add £1 p&p for single book orders and sop for each additional book ordered

Send payment with your name, address and telephone number to:
Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.
Telephone Customer Services on 01689 886660/886661.
Don’t forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.
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ENGINEERING SUPPLIES [

SEE US AT HARROGATE 6 - 8 MAY 2005!!

PHONE FOR YOUR FREE 120 PAGE

CATALOGUE 01582 471900

ORDER ONLINE AT WWW.CHRONOS.LTD.UK

CLARKE VARIABLE SPEED LATHE

259MM BTN CENTRES
SWING - 153MM

POWERFEED/SCREWCUTTING INC
MILLING ATTACHMENT AVAILABLE

CLARKE 12 SPEED
MILL/DRILL

DRILL CAP - 24MM
SPEEDS 90-2150
TABLE-585X190
SPINDLE MT3
LOTOR—‘B)‘AHP

CLARKE & SPD LATHE C/W MILL HEAD

SPECIAL
PACKAGES
AVAILABLE

430MM BTN CENTRES
SWING - 305MM
POWERFEED/SCREWCUTTING |
4 WAY TOOLPOST INC
SHOWN ON OPTIONAL STAND

CLARKE MICRO
MILL/DRILL

DRILL CAP - 13MM

CLARKE J00M VARIABLE SPEED LATHE

THROAT 140MM
300MM BTN CENTRES
SWING - T5OWM SPEEDS 100-2000
POWERFEED /SCREWCUTTING INC TABLE-240X145
DIGITAL READOUT KIT AVAILABLE SO0ON SPINDLE MT2
SHOBHA 6" ROTARY TABLE
TAILSTOCK & DIV PLATE SET SPECIAL OFFER!!
CODE
P XP00 TABLE ONLY £00.00
't i , XP101 TABLE + DIV SET £110.00
XP1 TABLE + DIV SET
it + TAILSTOCK £139.001!
45107 MDDEL
2ZMT CENT WHILE STOCKS LAST!

DETNLED-\-'L-QNUAL Code XP1

VERTEX B50 DW’IDING HEAD!!

-ﬁw
Code PRlCE
ezt

XP17 £194.00

VERTEX K TYPE MILLING VICES!!

Code JAW WIDTH PRICE

CGé 4 E080 249951
cG7 5 (K5 £105.00 £79.951
CG8 4" (K8 13300 £069.00!!

VERTEX 6™ & 8" ROTARY TABLES

¥P8  HV& TABLE SH5500 £125.00
XP9 TSI TAILSTOCK &£48-00 £47.95
XP10 DPIDIVSET  £68-80 £37.95
XP11 HV8 TABLE 523500 £192.00
XP12 TS2 TAISTOCK &Z%-00 £58.00
XP13 DP2 DIV SET  £6%-00  £52.00

CHRONOS IMPORTED CHUCKS!!

3)AW 5C

Code = TYPE PRICE
XP72 BOMM  £39.95
XP73 100MM  £49.95
XP74 125MM  £59.95

%ﬁg _QF;EEQLP‘N 3 RICE
P75 BOMM  £49.95
100MM  £56.95

XP7é
XP77 125MM  £64.95

GLANZE INDEXABLE BORING TOOLS
C/W 3 TIPS

Code SHANK PRICE

GI& EMM S2605  £16.95
GI8 a8MM £2605 £16.95
GZ10 10MM 24625 £16.95
GI12 12MM &20.05 £17.95
GZ16 16MM £24-05 £18.95

2" BORING HEAD SET C/W TOOLS

ST

ACCEPTS
{ 1/2"
, TOOLS
Code FITIING PRICE
CG3l M £69.50
CG32 MT3 £69.50
CG33 RS £69.50

SET OF 9 TCT BORING TOOLS

Code SHANK PRICE

XP1860 378 £12.00
XP161 1 ,"2 £15.00
XP162 £12.00
XP163 1 M £15.00

NEW - MICRO MACHINING DVD S BY J F RODRIGUEZ
EXCLUSIVE TO CHRONOS - SOLE UK DISTRIBUTOR

THE MILLING MACHINE & ITS USES ST s
4 HOURS LONG. COVERS ALL ASPECTS OF MILLNG & =
CODE DVD1 - £34.95 INC @

GRINDING LATHE TOOL BITS AND OTHER THING S a0
90 MINS. CODE DVD2 - £26.95

MICRO MACHINING ON THE TAIG/PEATOL LATHE

2 HOURS, INCLUDES FACING, TURNING, GROQVING, PARTING,
CHAMFERING, DRILLIMG, TAPPING ETC ETC OM THIS POPULAR
SMALL MACHINE, EXERCISES ARE APPLICABLE TO ALL SMALL LATHES
CODE DVD3 - £26.95

ADVANCED TAIG/PEATOL LATHE OPERATIONS =¥
4 HOURS. SEE THE PEATOL LATHE PERFORM SOME OF THE
MOST UNORTHODOX MACHINING TECHNIQUES THAT MOST

THOUGHT WERE IMPOSSIBLE ao . |
CODE DVD4 - £34.95 IR Vo |
THREADING ON THE LATHE %

2 HOURS. FINALLY THE MY STERY OF THREAD CUTTING HAS e

BEEN MADE SIMPLE ENOUGH FOR THE BEGINNER s §

CODE DVD5 - £26.95 —

MACHINING OPS ON THE 7X10 VARIABLE SPEED MINI LATHE

4 HOURS. THIS DVD IS ALL ABOUT THE 7X10 VARIABLE SPEED MINI LATHE CURRENTLY OFFERED
UNDER VARIOUS BRAIND MAMES INCLUDING THE CLARKE 300. [T IS VERY THOROUGH INCLUDING
A FULL TOUR OF THE MACHINE AND SHOWS VIRTUALLY VERY BASIC MACHINING CUT A LATHE
CAN DO. AN EXTREMELY INFORMATIVE PRESENTATION WHATEVER TYPE OF LATHE YOU HAVE.
CODE DVD6 - £34.95

MILLING WITHOUT A MILLING MACHINE

2 HOURS. LEARM HOW TO DO SUCCESSFUL MILLING WITHOUT
A MILL - USING YOUR LATHE AND EVEN A DRILL PRESS.

CODE DVD7 - £26.95

MAKING GEARS THE EASY WAY

4 HOURS. THE SECRETS OF THE HOB REVIEALED. HOW TO USE OME AND EVEN HOW TO BUILD
ONE FROM SCRATCH ON A SMALL - MEDIUM SIZED LATHE AND SMALL MILLING MACHINE
CODE DVDS - £34.95

FURTHER DETAILS AT WWW.CHRONOS.LTD.UK
OR ASK FOR OUR DVD LIST

LITTLE HOGGER INDEXABLE ENDMILL SET
AS FEATURED IN MODEL ENGINEER WAORKSHOPI!

e
"y
o ==

CODECGA07

29.95,

SET OF 3 FLYCUTTERS WITH '/, SHANK
3 TOOIBITS INCLUDEDI!

Price
£15.00

5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
BORING & 1 PARTING

SPARE HOLDERS FOR MYFORD & BOXFORD
SYSTEMS

Code  TOSUIT Code  TYPE PRICE
P59  MYFORD XP&1  MYFORD STD £13.95
£12500 £95.00 XP62  MYFORD EXTENDED sw.es
XP&0  BOXFORD 41 XP63  BOXFORD STD £17
£14600 £125.00 XP64  BOXFORD EXTENDED 524.95

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK
PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONQS LTD, UNIT 14 DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
TEL (01582) 471900 - 5 LINES FAX (01582) 471920 WEBSITE WWW.CHRONOS.LTD.UK
EMAIL SALES@CHRONOS.LTD.UK

astercard




EZELAPDOUBLESIDED g
DIAMOND 3

Code  TYPE

XP8T  SUPERFINE/FINE

XP82  SUPERFINE/COARS

XP83  SUPERFINE/MED 29.9
XP84  FINE/MEDIUM '
XP85  FINE/COARSE e
XP84  MED/COARSE

EZELAP DIAMOND HONES

w93 SET OF 4 5F-F-M-C R £19.95

A WOODEN PEDESTAL 6" x 12"

Code  PRICE
Yo B £19.95

EZELAP FINE DIAMOND SHARPENERS ON

SET OF 38 TCT LATHE TOOLS!!

Code SHAMK FRICE
XP18 14 £22.00
W19 51 £24.00
P20 38 £27.95
P21 /2 £34.00

EXCELLENT QUALITY MICROMETERS
WITH CARBIDE ANIVILSH

DIAL GAUGES-GUARANTEED 2 YEARS

60 KG MAG BASE SPECIALS

4 NTEE
Code SIZE Price A
G013 0.26mm  £995
6 £9.95
iz 1.2 £12.9s / b Code | [TEM Prico
CG138 25-50mm £12.95 Code %F%_; PRICE TG  MAG BASE £14.50
CG139 2-3" £16.95 43 T £10,00Il G MAG BASE&0-1 Gaige 52200
CG140 50-75mm £16.95 CGl144 0-10mm o250 £10.00 CGI49  MAG BASE &0-10mm Goxe  £22.00 Code TYPE PRICE
CG14]1 75-100mm £18.95 CGl145 Q-2 a0l £25.00 CGIS0  MAGBASE & 0-50mn Gage  £35.00 XP106 6" IMPERIAL &40 £12.00
CG142 3-4 £18.95 CG146 0-50mm £35-880 £25.00 CGIS]  MAG BASE & 02 Gauge  £35.00 XP107  150MM METRIC &850 £12.00

STAINLESS STEEI. Dm.l. CALIPERS - 2 YEARS

NEW 3" ROTARY TABLE HZ/VT
EXCLUSIVE TO CHRONOS

OVERALL HEIGHT - 11/2"
CENTRE HEIGHT - 11/2"
Code XP2

sre6nen £69.95

MET/IMP THRI
ANGLE GAUGE

FANTASTIC VALUE!!

NEW - ENGINEERS MEASURING SET!!
INCLUDES 12" STEEL RULE

BRASS POCKET CALIPER

BORE GAUGE, SCREW CUTTING GAUGE,

it |

4" DIVIDERS, AUTOMATIC CENTREPUNCH

POCKET SCRIBER
4" ENGINEERS SQUARE AND PROTRACTOR

J0MM MINI BORING HEAD C/W 8 TOOLS

Code

XP12 £54.95

GLANZE 2MT INDEXABLE

GLANZE 3MT INDEXABLE

GLANZE R8 INDEXABLE

ENDMILLS - END ML ENDMILLS QUAD HFAD TAII.}S}%CK DIE/ROLDER
i’f —
Code Dia Tips Price Code Dia Tips Price Code Dia Ty Price
X122 T6mm 1 £22.75 XPT55 . o5 | |%Pizs tm. | 73995 | Code  SHANK
XP123 20mm 1 £23.75 XP126 AOmm = £29.95 XP129 40mm 3 £42.50 2
XP124  25mm 2 £28.75 XP127 SOmm 3 £32.95 XP130  30mm 3 £45.00 CG183 3MT
MOVEABLE JAWS VICE 6" 2PC MILLING VICE MA -
RIGIDLY HOLDS ROUND BAR UP TO 50MM DIA 47 JAW ECONOMY MACHINE VICE NEAL DRILL PRESS VICES
WIDTH - OPEN UP TO 4 5/811 1 1/2JAW WIDTH - 1 1/2 JAW OPENING SUPERB QUALITY - EVEN OK FOR LIGHT MILLNG!
' CODE CG227
\)
Code %1”7.5 Price
8 TIoes  £18.00!!
PRICE %# 5 ERICE CG229 4 £2400  £22.0011
%%'4%5 £35.00 6 £52.00 | CG230 5 £2000 £27.00!!

HS5 MICRODRILL SET WITH 2.3MM SHANK
SIZES 0.5 - 2.2mm

2 WAY SWIVEL/TILT MILLING VICE

115p< H55 PRECISION GROUND DRILL SET
1/16-1/2 X 64THS - LETTERS A-Z -

NUMBERS 1-60 IN METAL CASE ¢/w chuck
c' -‘
chrones @ {@}
: S - SR g .
Code Price XP170 g SHOLS  £75.00 Cod Prlce ‘\ ) Code INX200
XP33 £Z 05 £6.9511 XP171 4" SHls00  £85.00 XP32 £59.9511

VERTEX RAPID INDEYER

7PC GLANZE SCLCR INDEXABLE LATHE

TOOL SETS
INCLUDES BORING BAR 8 10 FREE INSERTS WORTH £29.9511

MINI CLAMP TYPE KNURLI NG I'OOI.
WITH 3/8 SQUARE SHANK - KMURLS UPTO 17 DX

COMPLETE WITH MEDIUM DIAMOND RATTERN KNIJRLS

PRICE
£13.50!

SET OF 12 BRAZED TCT LATHE TOOLSI!I

5 PC INDEMBLE LATI-IE TOOL SETS

INCLUDES BORING & THREADCUTTING TOOLSII Code PRICE
A0 R : CG212 _;;_SQSHANI( £19.95

&0 €G213  5/16 SQ SHANK £19.95

s SHANK PRICE El q 1 W CG214  3/8.5Q SHANK £19.95 HOLDER 35mm long
e | , | i | CG215 1/, SQ SHANK £26.95 SHANK é

CG178 £89 os] f . ¢ 'SHANK il 1] CG216 5 X SPARE INSERT FOR !/, SET £10.00 mm
CG179 BMM so £89.95 | |¢ e S5666  £25.00 CG217 5 X SPARE INSERT FOR 5/16 SETE10.00 BLADE 1.5mm thick
G180 TOMM SQ £9a.95 | lcGss  .se G366 £25.00 CG218 5 X SPARE INSERT FOR 3/8 SET £10.00 )
colal 12MM SQ so005 | |87 U8 L2606 £25.00 CG219 5 X SPARE INSERTFOR /s SET £10.00 63mm long and 5mm wide

NEW!! CLAMP TYPE
PARTING TOOL FOR
SMALL LATHES

HSsS!!!

PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

(prices are correct at time of going to press and are only available while stocks last)

Tel: (01582) 471900 - 5 lines

-8  Website: www.chronos.liduk




= CLASSIFIED -

Advertisements

Send to Model Engineers’ Workshop Classified Department, Highbury Leisure,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BRE OEL Tel: 01689 886650 Fax: 01689 886666
All Advertisernents will be inserted in the first available issue. There are no reimbursements for cancellations.
All adwertiserne nts must be pre-paid.
“The Business Advertisements (Disclosure) Order 1977 - Requires all advertissments by people who sell goods in the course
of business to make that fact clear. Consequently all trade ads in Mode! Engineers” Workshop carry this T' symbol

IMODELS - MATERIALS - EQUIPMENT

ALL MODEL STEAM KENT SCALE ENGINEERING
ENGINES REQUIRED and SUPPLIES

Any gauge, any condition including static

models, unfinished projects OR JUST FREE
PLAIN WORN OUT!
Also Stuart %fg‘;?;é‘;‘fg{x‘;h“’ Traction 2005 MODEL ENGINEERING
Even complete collections. Will call and SUPPLIES CATALOGUE
pay cash

Distance no object!! Phone: 01795 665577
Tel: 01507 358808 Unit 1, Turners Close

, Acorn Street, Sheerness, Kent. ME12 28T
www.kentscale.co.uk

SOCKET SCREWS PRECISION MACHINING WANTED
%2 Cap. Csk. Button. Set (Grub). Shoulder FOR MODEL ENGINEERS Small Table Top Furnace. Suitable for small
2) METRIC. BA. BSF. BSW. UNF. UNG o brass castings. Approximately 140grms.
; Hexagonal & Slotted Screws Nuts & Washers, 4 Trade enquiries welcome. Est. 36 years. Tel: 01525 270503
Dowel & Spring Pins, Dormer HSS Taps & Drills. Draper Tools o
T o it 3. lime For Precision Engineering, Madel Engineering
et ¥ 15t class stamps rour latest cat; ogue H h | B -5 |
Spacial offer . - Hovkuhop Becount Back::227. A gL De Rty Instrument Muk?n" Prototype Develnpmentc
30 different packets of socket, hex, and slotted screws Kent DA7 6BT ; ; -1 !
Pack1.BA  8BAto2BA. A xﬁ or Tel: 01322 554516 anytime Industrial Models etc. Please Call Ray on :-
Pack 2. Metric M2 1 M. i f G 11603 £ t. 1983
ﬁ:‘alnguek\'alusﬂnf pack is over £30.00 x% i y‘ 01603 488107, Est. 198:
|Either pack on offer to you
for only £24.95 + £2.95 p/p %’5 ‘g ,{f i |
Send for this offer and benefit from a very Q% 1'5 » i
useful stock of screws in your workshop. “ & 2
You will not be disappointed, Refund guaranteed. ‘3;. w;
|Emkay Screw Supplies (MEW)
74 Pepys Way Strood Rochester Kent ME2 3LL ]
Email: emkaysupplies@onetel.net 's
Tel: 01634 717256 www.emkaysupplies.co.uk: Mail Order Only

Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia, Hielan Lassie, memmm's'e-
——TOOLCO —

s : : ; etc. Partbuilt or finished. Nationwide
h I | i
e Coverage. For a friendly and personal
www.toolco.co.uk service, any distance
or send for full itemised stocklist.

' Diamond Grinding Wheels
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 4SP Please telephone Graham

Important: Phone for opaning timas before travelling. 0 I 2 3 8 432 0 l'l: m m m
(Just 4 miles J13 M5 Motarway) Tel: 01452 770550
E.uMaiI: :-:Ies(f;t‘-lcnolco.co.u;w . Fax: 01452 770771 I 5

BOOST PHASE CONVERTERS bl e o e

TOOLS, MACHINE RY, MATERIALS PART BUILT

08S, MODELS
MAKE R T o
- i
The UK’s most advanced M.E. SALE & EXCHANGE
phase converters with a Compass House, High St., Rotherfield, Sussex.

Phone (01892-85) 2968
“llllllle 3 year gllal'a ntee. Long S.AE. for List
Never heaten on price. T H AT
BA FASTENERS IN BRASS
Tel: 01344 303 311 STEEL & STAINLESS
= SPLIT PINS, TAPER PINS,
Fax: 01344 303 312 C A L L ROLL PINS, TAPS, DIES, DRILLS,
Mob. 07952 717960 NUTS WASHERS,
¥ RIVETS, MATERIALS
m'hOQSt energy'cum Send Stamped addressed envelope plus two first class
info@hoost-e nergvlcom stamps for 28 Page List (Overseas £1.50) Quote MEW.
“|TEMS” MAIL ORDER LTD,
B0OOST HAS BEEN MANUFACTURING HIGH QUALITY B N MO T MO,

RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

PHASE CONVERTERS IN THE UK siNcE 1957




GIONIT

Engineering Supplies

Visit our Order
new 6500 sq ft securely on-line

premises in
Dunstable

www. chronos.
ltd.uk

FANTASTIC DEALS ON CLARKE METAL LATHES

INC. CARRIAGE
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND

UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU
TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK

CL500M WITH
LIVE CENTRE PRICES INC. VAT
DRILL CHUCK AND CARRIAGE
3 JAW CHUCK ;ux MAINLAND)
s o
NOW

CENTRES STOCK A
SCREWSUNONG  c1300M - £425 ORLATHE ~ HUGE
SLIDE 4 WAY PLUS 2MT LIVE CENTRE RANGE
TOOLPOST 3MT DEAD CENTRE OF CLARKE
MACHINE VICE + SET OF 6 TOOLS
KNURLING TOooOL DRILL CHUCK MACHINERY|

4 JAW CHUCK

£480!! e @0

(24 hr update)

www.tradesalesdirect.co.uk (rrade 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.

NEW! -

Lower cost, compact, high performance
speed controller and motor combination,

The new CL range features start, mcail us now for more information
stop and emergency stop buttons and friendly advice on

and speed control with forward, 01925 444773

reverse and jog. It comes complete s
. P or visit www.newton-tesla.com

with high quality motor and is ready
From only
£390 inc VAT
Tha ﬂHIﬂ.’w Force in Automation

to mount, plug in and go!
Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

”(”r"f S
f EFESIA
lrl!nff//////‘ - ...‘.".....'.:‘...."!‘.._..‘:‘:_._..

Operate three phase machinery from your

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted - beam, vertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320. (T)

FOR SALE

MAKE
THAT

CALL

TODAY

single phase supply system.

Transwave

WWW.poWercapacitors.co.

Power Capacitors Limited
30 Redfern Road, Tyseley, Birmingham B11 2BH
Tek 0121 708 2811/0121 708 4522 — Fax: 0121 765 4054
E-Mail: transwave@powercapacitors.co.uk

LOOK
MODEL MAKING METALS

¥zin. to 12in. dia. bright steel stainless steel, bronze, spring steel, brass,
alumindum, stiver steal, steal tubes, bolts, muts & screws, tap dies +
dills, white matal casting alloys. Fine matarials, chain, plastic, Lathe
milling machines and equipment, new and secondhand.
Mail order natiomwide and worldwide callers Mon.-Fri. 9-Spm.
Access/Visa walcorne

Send now for a free catalogue or phone:

LOCO’s

ALL 5” GAUGE
WANTED

Hunslet, Jinty, Simplex, Speedy, BR Class 2,
Horwich crab BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal Engineer, Bl
Springbok, Torquay Manor, Castle, A3/A4 etc.
|Partbuilt or finished. Nationwide Coverage. For|
a friendly and personal service, any distance.

Please telephone Graham

0121 358 4320

ATLAS BENCH LATHE 10" SWING X 24"
Cross feed. Machine Screw, Metal

PHASE CONVERTERS
2HP TO 50HP

A Top Quality Range of Static
and Rotary Converters to run
3-phase 415v machinery from
240v single-phase supply.

For further details contact:

Motorun Phase Converters
23 Waldegrave Road, Teddington, TW11 8LA
Middx. Tel; 020 8977 0242 Fax: 020 8943 3326

Milton Keynes Metals, Dept. MEW,
Ridge Hill Farm, Little Horwood Road, Mash, Milton Keynes,
MK17 OEH Tel: (01296) 713631 Fax: (01296) 713032
W, I b.co.uk

Ansaphone Service After Hours

email: sales @mkmetals.co.uk

MILLING CUTTERS
INDUSTRIAL QUALITY

8% M42 Cobalt by Mail Order

Imperial Sizes Available in:
» Threaded shank siot drills

» Threaded shank end mills ‘
# Short FC3 throw-aways
» Long FC3 throw-aways

For free stock lists & prices
For milling cutters & other M.E. toolng

Division’Master Convert your rotary table, dividing
“Indexing Without Pain” head, or dl\ldan attachment to CNC

ALL DIVISIONS from 1 to 9999 - NO GAPS, NO DIVIDING
PLATES, NO HASSLES!
ANY angular movement up to 360 degrees
Positions to —1/200th degree (with 90:1 worm ratio)
Configurable for drive ratios to 5000:1 and motors to 2A/phase
Stores up to 4 different configuration personalities for different
rotary devices, motors, speed settings etc.
Converted Homge and Yertex rotary tables available to order
Motor mounts and shaft couplings for Homge or Vertex 4 /6 /8
rotary tables, and Homge or Vertex BS0 dividing heads
Stepper motors from 100 oz-in to 1000 oz-in available to order
Contact us or visit our website for full details and latest prices
Visit us on stand 29 at the Harrogate ME exhibition

Induding indexable carbide tocls

CALL Qlarke Engincering 01603 301718 (days)
CALL Clarke Engineering 01603 4265212 (eves)

Bl The Taig Lathe by Tony Jeffree.
£15 + £2 P&P from DivisionMaster,
or Peatol Machine Tools, 19 Knight-]
» | low Road, Harborne, Birmingham,
B17 8PS, Tel: 0121 429 1015

6-8 May 2005

DivisionMaster Lid., 11aPoplar Grove, Sale, M33 3AX,
UK. Tel: 0161 973 4278 Fax: 0161 973 6534
sales(adivisionmaster.com ]'11I]\. www. divisionmaster.com




ENGINEERS
TOOL ROOM

The tool s’w.:pﬁer for Professional &
odel 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
Shank, Horizontal Cutters, Slitting Saws,
Collets.

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 SPECIFIGATIONS & PRICES
BEFORE ORDERING YOUR MACHINES — Contact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engine erstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

PRIVATE SALE
ENGINEERING EQUIPMENT

Arboga toolroom milling machine 240 volt. Dividing head, rotary table, masses, cutters, chucks, vices.
Atlas 5inch lathe 240 volt 3 chucks, faceplates, change wheels and milling machine aftachment masses.
Tooling HSS carbide insert, quick change tool post. Rapidor motorised hacksaw. Bench grinder. Huge
range of drills, taps, dies, reamers. Lots of useful matenials. 2 good air compressors. Also HPLC scientific
and wet chemistry equipment. Owner emigrating so must sell.

Telephone: 01295 738261 (Oxon)

Myford ML7. 3 & 4 jaw chucks. 6" faceplate. Catchplate
and carriers. Chan, aels. Fixed . New cross-slide
and top-slide feed screws. Tailstock fixed and bearing
centres and drill chuek. B600. Tel: 01895 63 92 82

For Sale: Model Engineers Workshop magazines. No. 28
and 75 to 100 inclusive. £40 plus p&p. Also 30 ?
Engineering in Miniature, £30 plus postage. Please email:
gracelwoods@beeb.net or Tel: 01904 700480 (York)

Drummond 31/2m lathe professionally reconditioned 3 & 4

jaw, faceplate, pivot/tilt vertical slide, met/imp change

?Maﬁls rdm:)&wr. bench, excellent. £400. Tel: 01684 574915
ands|

Clarkson tool & cutter grinder. Single phase, new motor.
Some tooling, compact, clean machine. £395. Tel: 01535
652521 (Yorkshire)

Emco Maximat V10, 3 & 4 Jaw, steadys, gearbox,
metric/imperial, superb condition, single phase. Deceased
sale. £400. Tel: 01322 220082 (Kent)

Alexander 2A pantograph miller single-phase. Ideal for
model making £550. Clarkson cutter grinder with equipment
single-phase £325. Tel: 01643 703 826 Mobile: 07792 603
226 (Somerset)

Pultra lathe £200. Rotary table and machine vices.
Varioug Myford lathe accessories. Tel: 01643 703 826
Mobile: 07792 603 226 (Somerset)

Superior surface grinder with mag chuck single-phase
£350. Startrite band saw 3 phase £425. Tel: 01643 703 826
Mobile: 07792 603 226 (Somerset)

THINKING OF SELLING YOUR LATHE,
MILL OR GOMPLETE 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

Lathe Parts and Gears for most makes of
machines + accessories and Tooling Special
parts made and cross slide screws & nuts.

For more information call

or see, www.latheparts.co.uk

e Non-Ferrous material supplied in all forms, N
tailored to your need by size & quantity.
Aluminium, Brass, Copper & Stainless steel.
Catalogue free.

P.L. Hill (Sales) Ltd

2, West Street, Bradford, BD2 3BS
Tel/Fax: 01274 632059

L, Email: plhillsales(@aol.com www.plhillsales.com

b4
BLACK-IT?

Ezaisy to use Chemical Blacking for Irom and Steel
Produces a professional satin black finish in less than 15 minutes.

Standard Kit (4 x 500ml) £30.99
Large Kit (4 x 2 litres) £71.99
BLACK-IT! for Brass £21.00
All prices inc. VAT & Delivery
Pixel-Plus, Bryneroes, Pwllheli, Gwynedd, LL53 8EH
Tel: 01758-730356 Fax: 08700-523497 Credit Cards accepted.

More details on our website at www black-it.co.uk

---------------------------q

| MODEL ENGINEERS LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. 1
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PRICE GUIDE - Tick one box
18 words or less
FREE!! (private sales only) 4

18-25 words, in colour
only £10

26 words +
A in colour £15

L----------------------------------------rd

Private ad, in box, full colour, endless
wordcount- 25x1 E25 J
4 3x1 £30
35%1 £35



imat 4
he Machining
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» Swing 92mm

¢ Centre 200mm

» Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

§299

Easycut
Portable Bandsaw

e Variable Speed 30-90m/min
1kw Motor
» Cutting Capacity
85mm dia x 105mm long
* No need for coolant

293

ompact 5
Machining Centre

* Swing 130mm
e Centre 350mm
= Motor 500w
(Milling head optional)

Emn Unimat Basic

* Swing 110mm

= Centre 200mm

» Varispeed 20 - 2200rpm
®* Made in Austria

* Made in Austria  £499
£59° '
BMED Semeect s cvoro | BMIEH i

Emco Compact V8

Electronic Varispeed Lathe 5
All German Electronics

_ g161

* Swing 210mm

* Centre 450mm
=~  ° Motor 650w

’ Compact V8 Lathe
* Motor 1.4 kw

= Speeds 45-2300

Maximat F1-P; '
Milling Machin VRS
". version

* Table 630x150mm 100-4000 rpm

* 2mt Spindle

* Universal Head

* 120 kgs

* Speed 180-2300rpm aboﬂ‘

* Made in Austria 4469  CNC
t - opﬁo“

Swing 280mm

Emnn Maximat Super Il
go Lathe
R - x| « Centre 650mm
* Geared Head
* 25m or 35m Bore

Price from £5200.00
Mado ii A ;

230V version
now available

Emcomat 17/20 Series
Toolroom Lathe

= Swing 340-400mm

« Centres 700-1000mm

* Toolroom spec.

* Advanced features, eg.
constant surface speed

e Price from £11,500

* Made in Austria

achines shown with optional accessories — Prices include VAT

17 Station Road Business Park

Barnack, Stamford, Lincolnshire PE9 3DW

(01780) 740956 -
ProMachUK@aol.com

(01780) 740957

http://www.emcomachinetools.co.uk




Trade up
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25.4mm (1") through
the spindle capacity

More than 5x greater spindle stiffness
Safe reversing feature

Smooth Poly-vee belt primary drive
Available in three models

SUPERSLATHES
Wilmot Lane, Chilwell Road, Beeston, Nottingham NG9 1ER England
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KITS FﬂR TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED THE SIMPLE

e _

— _—
THE THE KENNET
QUORN FOR INFORMATION ON THESE AND

OTHER KITS S.A.E. TO
MODEL ENGINEERING SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD $21 4EY
PHONE 01246 433218

www.lawm.freeserve.co.uk
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SorreoveR 364 Milton Rd, Cambridge CB4 1LW, Englana. Tel: 01223 424342

HaVve you stocked up
fOr Sufmmer yet 7??




+ THE ULTIMATE MODEL ENGINEERS LATHE
- a e * HARDENED AND GROUND BEDWAYS
+ TAPER ROLLER BEARING HEADSTOCK SPINDLE

+ SPINDLE BORE 3/4" CLEARANCE

+ SPINDLE SPEEDS (6) 140/1710 RPM + HEADSTOCK TAPER 3MT -+ TAILSTOCK TAPER 2MT
+ RANGE OF IMPERIAL THREADS 8-24 TP| RAMGE OF METRIC THREADS 0.4MM - 3MM

* MOTOR 1/2 HP 1 PHASE + DIMEMNSIONS 38" LONG x 19"WIDE x 15" HIGH « WEIGHT 230 LB

Warco WMT 300/1
ONLY £799 mm D-lm

T’:Te « Removable gap bed allows 476mm
widest ;m,p:ig.:cf o 45;: chucks | Also available
choice... : . " [ax7somm
th b . Fixed and travelling steadies be::et::
e best « Coolant system centres.
prices! e o sy VER90.00
* Four way tool post

; ; « TEE SLOTTED CROSS SLIDE
ONIY ELE0D e wia by - (i SRTERS e
For a limited period we willindude 5, .0' 1\ £'priaSE MoTOR
a revolving centre, tailstack drill - BACK GEAR WITH 50 RPM LOW SPEED
chuck and a set of 16mm index + 1 38" SPINDLE BORE
lathe tools FREE of charge! SUPPLI(E:D wl(T;H ACCESSORIES AT NO
& : EXTRA CHARGE
Optional equipment + 6" 3 JAW CHUCK
-mmwmmw - 8' 4 JAW CHUCK
pplied with 3 tool holdersand  « 10" FACE PLATE
purﬁng off holder with blade £170 inc VAT + FIXED & TRAVELLING STEADIES
with fitting kit to suit BH-600 fitting + FOUR WAY TOOL POST
= Coolant system £130 inc VAT « IMPIMET THREADING
« Tailstock die holder £39 inc VAT - STAND, COOLANT TRAY, REAR SPLASH BACK v M c M."
SUPPLIED WITH: ; i
BV' 20 I- e +4" 3 JAW SELF CENTERING inc VAT & Delivery
: CHUCK SUPPLIED WITH POWER
ONLY £525 inc var & Delivery + 4°4 JAW INDEPENDENT FEED TO X TRAVEL AT
Opfional floor stand £99 ES{L:E% KSTEADY NO EXTRA COST
» FULL ENCLOSED GEARED HEADSTOCK & TRAVELL'NG STEADY =« |LL USTRATED WITH
« SPEED SELECTION BY LEVER + FACE PLATE OPTIONAL D.R.O AND
* PRECISION GROUND VEE BEDWAYS + FOUR WAY INDEXING TOOL POST POWER FEEDS
# LARGE BORE SPINDLE RUNNING ON + 3MT AND 2MT DEAD CENTRES + TABLE SIZE 26" X 6"
TAPER ROLLER BEARINGS + METRIC & IMPERIAL THREAD « MOTOR 1 1{2 HP
+ COVERED LEADSCREW CUTTING CHANGE GEARS AV ACLE ST B
SPECIFICATION: * SET OVER TAILSTOCK FACILITY ‘AT TR METRIC - IMPERIAL
- BISTANCE BETWEEN CENTRES 1 e e i TR :
. 4"
+ SWING OVER GROSS SLIDE 5" 'Gmn AND Gm'; m"ﬁo"‘v;? s

MILLNG NEW
MACHINE

ONLY £3,500

inc VAT & Delivery

* INVERTOR DRIVE -
INFINITE SPEED

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812

Tel: 01428 682929 warco@warco.co.uk www.warco.co.uk k=alE

- & CENTRE usu:m X zﬂ E CONTROL
BET\;I'PEEEDCE'I;IT'I#ES = SPEED RANGE
y HucK 25-1480RPM
. FIXEB AND TF!.A\-"ELL!NG : E%BSLFE‘IB.SH]:)ZLEEQ X 36
e E‘rﬁﬁ. CHUCK ) -::g EEHWA%ALM%PSES@;ET
P 1
Warco Mini Lafhe - LATHE TOOL SET « WEIGHT 750KGS
= IMP/MET THREADCUTTING /
ONLY £375 inc var & Delivery
+ 31/2° CENTRE HEIGHT X 12'
BETWEEN CENTRES Warco WMT 300/2
+ SUPPLIED WITH 3 JAW CHUCK ONLY £1099 incvar & pefvery ONLY £550
+ FACEPLATE o~ SAME CAPACITY AND . . cho
+ THREADCUTTING R SouT Wi i doveo | | joc VAT & Devery Optiona) St £3
+ COOLANT TRAY AND SPLASH BACK BLLIG TABLE - Pt ly o I Be20
CO EDTO 8" X 6",
+ VARIABLE SPEED 0-2500RPM WITH RACK AND PINION FEED Table size 654mm x 150mm
Longitudinal travel 455mm
BACK GEAR FOR MAXMUM ROREASIET o | | oo o5
pin 5 mm
+ HARDENED AND GROUMD VEE BED Spindle Taper T
Warco WMT 500 | | St gier
. Y RTIFICAT roat 165mm
e e e el ONLY £1399 ncvar & etvery e
A R or e SLRI| | bl st
MACHINE ﬁiﬂ%ﬂﬁﬁ%{%ﬁgo il SR (4 L Mllllng
» OPTIONAL ACCESSORIES STEADIES MILLING CAPACITY wadm 775mm
AND VERTICAL SLIDE. ssom  Machine
Special offer S'&'&"r'e L 1031';2: % hp with F/R switch
Thllsmck drill chuck and TCT indexable > Weight 295b 2
K tool set each machine. Pty g g \ Hea'% tilting 90-0-90 worm gear tilt mechanism /
—ﬂ

Iy
jf-iJ‘JJ

u(m




ESAB ORIGOMAG C150

A professional quality, fully equipped, 150 amp, single
phase Mig welding package from ESAB, a world
leading supplier of welding and cutting solutions.

OrigoMag C150 Welder

MX150 Mig torch with 2.5m lead
5 kg reel, 0.8mm mild steel Mig wire
3m mains cable with plug

3m earth return lead and clamp
Instruction manual

Regulator Mig 25 L

Welding helmet

Welding gauntlets

Contact tips
- PACKAGE 1 PACKAGE 2
Includes all of the above + Includes all of the above +
The auto darkeni
ST, | o
panoramic viewing wind with a of two
£435.00 £485.00
Incl VAT tncl VAT
nCi :
To place an order contact ESAB on -ESAB
T 01992 760698 and ask for the ESAB
e e C150 special offer. oer coses 26~ suy 2005

MANMRATIANANANTD T 18aNEx2NNA 1710 Dama 1
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" THE ANATOMY OF NELSON’S SHIPS

b | The Anslemy C.Nepean Longridge

Nu_m;n SN The history of Admiral Horatio Nelson has been written from every possible angle but this is not the
| case with his ships. Such information as there was about the ships was buried in the archives on naval

architecture; only a top expert could have sifted it and presented it in a usable form. Dr. Longridge was

that expert. His research is supported by 271 detailed line drawings, rare photographs and unique

fold-out plans showing hull framing, interior construction, complex rigging and deck

layouts. Anyone interested in ships, naval architecture or ship modelling will find this

book invaluable.

ISBN 1-8548 6-122-0

344 pages lllustrated hardback £ 25 .00

ime

From Special Interest Model Books

ILLUSTRATED DICTIONARY OF SAILING SHIPS, BOATS & STEAMERS

Scott Robertson

An extraordinary illustrated encyclopaedia of historic ship types from 1300BC to AD1goo. SPEC’A’-
The quick-reference layout guides the reader to the authors own illustration of each ship type, MODEL BOATS
with a text briefly describing the name, type, approximate date and purpose of each craft. READER PRICE

ISBN 185486-202-2 ONLY £12.95

140 pages  lllustrated hardback £ 14.95

Please add £1 p&p for single book orders and sop for each additional book ordered

Send payment with your name, address and telephone number to:
Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.

Telephone Customer Services on 01689 886660/886661.
Don't forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.



HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS gl

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS. 2, R (gearbox)
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 | NS e R
www.homeandworkshop.co.uk stevehwm@ btopenworld.com B
Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning 9am-Ipm IR : i

10 minutes from M25 - Junction 3 and South Circular - A205 Hardened Bedl

Elliot powered suface grinder “as |
good as it looks” Harrison M250 lathe

A selection of tinmans stakes RJH 4" linisher complete on dust  Colchester Bantam 2000

with 3000rpm top speed fram £20 each extractor cabinet (very late model) complete with 3
& 4 jaw chucks
Centec vertical head, quill Colchester Student 1800
type fits 2A, 2B and 2C if you Lockwood quad head al . Myford 1 1 5 lathe complete with 3 & Tom Senior

‘E' Type
vertical
milling
machine

paxethe actaptay 2MT and 3MT die sets,

4 jaw chucks
last few available » 5

£1850 We Ila\ra a large number of .
Record No.22 (quick release) &

vices at £45 each
IME clockmakers lathe just in
complete with collets, chucks,
Flextol pendant buffer / vertical slide and fitted on a

grinder (110 volts) _ well made bench if you would  ASQuith14-54 001 Mk.2 SMT
Meddings fretsaw, 24" like it in single {ﬂlass radial drilling mai:hmu

throat, pedestal model AR g

Boxford 1130, screwcutting lathe

Raglan precision
screwcutting lathe 5" x 24"

A selection of lathe ui-Spacer pitch circle
steadies we currently have Eq ?:Irilllng jig
from £30

e e -
Kasenit “The purest / best
case hardening compound”

Precision two way table
(size; 12" x 12%)

Wellsaw 4" hacksaw

Lorch rare verticle (240 volts) Rishton buffer (The best buffer
in its class)

Lorch precision lathe
complete with collets

slide

with cabinet stand

i i Still boxed Ex MOD as new Baty Grompton Parkinson Motors
o clock gauges, imperial reads to  NEW 3/4HP ideal for Myford
machine complete with vioory € 4 0005", Last few available! & Boxfords etc.
Christen powered table and vertical ! :
2-32mm  coolant ::I driven of :;: milling - w
Y capacity S2Me motor (mmaculate) v 3 ;

drill point excellent
grinder condition |

We also have a

-
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST @iy

small tooling far too

w :wsq DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF VAT QQERIEH

Just A Small Selection Of Our Current Stock Photographed!!



“We’ve got your workshop covered?”

www.chesteruk.net CHE;TERIU._K.

sales@chesteruk.net

LIMETED

THE ULTIMATE MODEL ENGINEERING COMBINATION !

Features:
® Engineered from High Grade Castings
® Gap Bed

e Bedways Hardened and Ground

e Metric/Imperial Dial Graduations

® Back Gear Drive

® Powered Cross Feed

® T" Slotted Cross Slide

Specifications

® Centre Height 1I50mm

e Swing in Gap 450mm

e Distance Between Centres 570mm
e Spindle Bore 36mm

e Spindle Taper MT5

e Spindle Speeds 50-1200rpm

e Metric Threads 0.25 to 7.5mm
® Imperial Threads 4 to 112 TPI
® Tailstock Taper MT3

e Motor 1.5hp

® Power Supply 240volt

Standard Accessories

® 3 Jaw Self Centering Chuck 160mm
® Independent 4 Jaw Chuck

e Machine Stand

® Fixed Steady

e Travelling Steady

® Face Plate

® Thread Chasing Dial

® And More!

ALL THIS FOR JUST: £1499.00

Craftsman Lathe

626 Turret Mill

Features:

® Metric or Imperial Machines
® Head Tilts 45 degrees

® One Shot Lubrication System

Specifications:

® End Milling Capacity 25mm

® Table Size 156x745mm

® Head Tilt 45 deg Left or Right

® Spindle Speed Range
190-2100rpm

® Spindle Taper MT3 or R8

® Motor 1.5HP

Standard Accessories:

® Machine Work Light

® Central Lubrication System

® Machine Stand

e Table Guard &
e Drawbar ‘ff e
® Manual and Parts List -1.‘ —

ALL THIS FOR JUST: £1299.00
(Complete with Powerfeed £1425.00)

SEE US
AT HARROGATE

6th-8th MAY

MOST COMPETITIVE PRICES AND BIGGEST STOCK IN THE UK

e 2-Axis DRO from £615 inc VAT
e Made in the UK

e 5 year no-fault warranty

e Myford fitting kit now available

e T =

Call for our FREE 36 page CHESTER UK LTD,
Colour Catalogue Clwyd Close, Hawarden Ind.
Tel: 01244 - 531631 Park, Hawarden, Chester,

Fax: 01244 - 531331 CHS 3PZ

: .
[ G W O
*PRICES ARE INCLUSIVE OF VAT AND DELIVERY UK MAINLAND ONLY*
WATCH THIS SPACE FOR MORE GREAT OFFERS AND NEW PRODUCTS!!




