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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’s Bench
Dave Fenner’'s commentary

The Lathe Only Workshop (1)

Introducing a new series for those with one key
machine.

Two Heads Better Than One? (3)

Hints and tips for operation and tooling.

Sheet Metal Etching (1)

An altemative approach to delicate components.

Tailstock Off Centre Tool
For taper work without disturbing the lathe setiing.

Stent Modifications

Alterations to the well known tool and cutter
grinder

Gear Hobbing without change gears
Any number of teeth up to 999

Machine Vice for the Myford
A useful accessory with fabricated construction.

Trade Counter
New items from suppliers

Next Issue

Drill Grinder (1)
What's in a point, and how to achieve it.

Round With Dovetail Advantages

An improvement for round column mill/drills

Toolroom Tips (2)
Adding colour

Two Gapstan Handles
Precise manual control

A Cheap, Quality, Universal Motor Speed
Controlier

Furthering the best traditions of recycling.

Scribe a Line
Reader to reader

Link Up

Readers’ sales and wants

Al rights reserved ISSN 0959-6909 Front Cover

The Publisher’s written consent must be cbtained
before anrhpart. of this publication may | be npmduced in amy

 Whatsc e ‘;:c:eugrilr;gm i An unmogf:gdpf::'kmt t:ol and c:’!"fer'-gﬁnder built by ;;ax Gray.
iles es is ges on page

All reasonable care is taken in the preparation of the magazine
contents, but the publishers cannot be held legally responsible for
errors nﬂlewnﬁeﬂbdd’ummwfarwlwhm

AR Fallecs a5 e e s .
e See page 56 for our special subscription offer!
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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)
SALWAYS AVAILABLE

DIES SET (2 Taps each siza) = x 40, 5 x 40, ¥a x 40, Tz % 40, Ve x 40, ¥s; % 32, Va X TAPS: £18
2, mmmmﬂrmmhsw s x 32, 'a’saxm m.x-w!rum m,xaz vuxw‘ﬁxaz ‘a’zx-ﬂ) mPSHESET
3. BA TAP SET (2 Taps each size) & BA DIE SET: 0,1, 234.&8.?.3.910&! TAPS £18 SET
4. zsmrarsrr_@rggmm & 26 TP| DIE SET (CYCLE OR BRASS THREAD) '/ x 26, *1q % 26, ¥ x 26, "/ % 26, /2 x 26 TAPS £18 SET
5. BSF TAP SET (2 wm#ﬂ&mmm’hh'fﬂfu%'ﬁu Ya TAPS £18 SET
(3 B&‘TM"SETQfmm:ﬂn}iﬂ&‘mm'ﬁh%ﬁ‘,%l | TAPS £18 SET
7. TP BSW DIES: 'y, "'52. 10, Ve, Y32, *he, s s, 'y [APS £20 §
8. ISWWSH[ZTMMM!&MNEE% Sy, Y, e, 1" TAPS £18 SET

METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 2, 3,4,5.6,7, 8,9, 10,12 mim TAPS £20 SET
. METRIC COARSE TAP SET (2 Taps each size) & METRIG DIE SET: 14, 16, 18, 20, 22, 24 m/m TAPS £25 SET
UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0to 12 UNF or 1-12 UNC TAPS £15 SET
UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 'is,*vs, s, "s, "la, e, "f2 TAPS £18 SET
UNF OR UNC TAP SET (2 Taps each size) & DIE SET: %/, 5, %,y 1" TAPS £18 SET
GAS PIPE SET: 'V, "1, %y, '/5, %, (2 Taps each size TAPS £30 SET
_15. _ METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES _(10) TAPS £18 SET
16.  METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES 5) TAPS £18 SET

s e ey

I~

| _17. ENDMILL SET (THREADED SHANK) ['ls, */xs, Vs, ®he, Yn, he, "% or {m/m 3, 4, 5, 6,7, 8,10, 12 m/m]
18, SLOTDRILL SET (THREADED SHANK) ['ls, *1ss, 'y, *hs, ¥, e, s] or (mim 3, 4, 5 8, 10,12 m/m]

8,
iA
| 19, MLLSEI%‘M_&J DIA, WITH “/, THREADED SHANK TO FIT COLLET CHUCK
| 20, COUNTERBORI SET[PWI' SPOTFACING) [*s6, Vs, e, ¥, e, 'f2] OR [m/m [m/m3,4,56,8
Rﬁﬂmmﬁwmwmz “faa 3, Y, e, Yy, W, 'Ve] OF [mlfm 2.3
BETWEEL A

]

4,5,6,7,8,10,12 m/m]

K Fi3
Wo.0, 7, ZM/T @ 18 EA. No. 3 @ £22, No.d,&ﬁnﬂé%
B L .o‘s.j;_.'jml.‘l.rz Dm “Eﬁ_"“m
25 myww M 3 PIECES, BETWEEN "%, - s (HN'ETEETH} ' : _ 'DAGEGSET'DIA@E5SET |
(HS) 'ls,% e, Vs, E.f‘e,ff.. 6 £‘5 'z INDEXABLE ENDMILL (THREADED SHANK) @ £74 WITH TIP
Vo. T M/ VAR T @E10
mrsﬁ??m No 7- EGA 2@ £I‘a, g -z 1 - 13m/m @ £16, 1- 6m/m x.Tm/m @ £18, B - 10m/m @ E25 SET
DIAL GAUGES (MM OR IW] @ £10 EACH STAINLESS STEEL DIAL CALIPERS (WM OR IMP) @ £12 EACH MAGNETIC BASE & £15 EACH
[ womnm RE-THREADING FILES (IMP OR M/M] € £6 EACH

mnﬂms:;mw T, - 1, @ £45 BOX
A HA @ EI8EACH
@ E£30 SET

@ £70 COMPLETE |
Al TOOLS (ST 8 — NHSS @ £75SET, OR CARGIDE TIPPED @ £78 SET |
nmwmamme_s,iwes:szamm DRILL GAUGES, WP, W, LETTER, NUHBER@S&SIﬂfi 1usmn.wn Lot
34, DRILLS WITH 'r, SHANK *11s, s, 11, ', 1" DIA @ £18 SET DRILLS BELOW '/1, DIA @ 50p ALL m

| 35. 3-WAY PRECISION ANGLE VICE, 50 m/m JAWS, 180 DEGREE COMPLETE CIRCLE
36, INDEXABLE TOOL HOLDERS (SWISS) I, SHANK OR ' SHANK
37.  PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE.

38. VARIOUS DRILLS, BELOW '/. DIA. 10 EACH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EACH TYPE
|39, KNURLING TOOLS

; ﬁffBElM WITH TIP [EXTRA TIPS £2]
e @£13,'; @ €14, @ £14,%. @ £16 EACH

] .2 MORSE TAPER ARBOR B . @ £7,% @ £8,': @ £10
FOR UNITHREAD Also: Schﬁhll of Dovetail, Woodruffe, Ballnose, Concave, Spotfacers, Broaches, Knurls, Garbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS Cutters, Reamers, Countersin ks, Gear Cutters, Slitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are availabie between 50% & 75% off list price WARRIOR
call 01803 550505 96%5 llmrgy Mm ?Splrl i l'nl‘m Hnsgat? by return. Overseas P&P FO.A. Send for new complete Catalogue (Stamp Please) BRAND

Arc Euro Trade - Stepper Motors
Unbeatable Value Engineering Products by Mail Order

Hybrid Stepper Motors Price

AC420484610
36Ncm, Bmm shaft, £15.00
4.6v, 1A/phase

AG570764525M

g . : 180Ncm, Emm shaft, £30.00
;EJ?IgP‘::S.% g , \ ; 4.5v, 2.5A/phase

AC5707645251
180Ncm 1/4" shaft, £30.00
4.5v, 2.5A/phase

ACS571157525M
220Ncm, 10mm shaft, £39.50
7.5v, 2.5A/phase

AG851505142M
650Ncm, 14mm shaft, £89.50
5v, 4.2A/phase

Bi Polar Stepper Motor Controlers | Price

SMD093064
7 Micro Step Settings
Motor Current: 0.9A to 3A peak £62.50

Only three weekends work 1o gain %° Ik Spply Oy 1000 e
precision for your lathe tools and end mills. Input Signal: 3-10v

ALSO AVAILABLE SMN::?:,“ —
* 6" Abrasive Disc Attachment * 4 Facet Drill Grinding Jig e
¢ Slitting Saw Grinding Attachment ¢ Diamond Wheel Dresser | hiokov® o= | hio 7 80vpeal | REANN

Motor Supply Voltage: 24 to 80v
* Wood Workers Attachment | |npu?%?;na|: 495 16 5v/

) o r ,
Iﬁr‘ “‘ Send £2 (refundable) for our (<
| - i latest Workshop Catalogue or
»5 Fﬁ ),?J

| ,} y @Lﬁlsﬂwr ujpdatjgi wehsute

em“'m o wa __

(Postage & Packing charges apply on orders under £50)

Order on-line at: WWW.arceurotrade.co.uk
Or phone f talog
st Arc EuroTrade
T

10 Archdale Street, Syston, Leicester, LE7 INA
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BRISTOL MODEL
ENGINEERING AND
HOBBIES EXHIBITION

THE LEISURE CENTRE

THORNBURY

NEAR BRISTOL
BS535 348

1974, 2074 & 2157

SEE SUPERB DISPLAYS OF:
PETROL AND DIESEL iC ENGINES
GAS TURBINES

HOT AIR ENGINES

WORKSHOP EQUIPMENT

SUPPORTED BY
MANY OF THE
LEADING SUPPLIERS

MODEL & MINIATURE LOCOMOTIVES
MODEL CARS

WORKING ENGINEERING WORKSHOP
WOODTURNING

TRACTION ENGINES 1" TO 6” SCALE
STATIONARY STEAM ENGINES
AEROPLANES & HELICOPTERS
BOATING POOL

OUTDOOR STEAMING ACTIVITIES
WORKING MODEL DEMONSTRATIONS
MACHINE TOOLS
CLOCKS
MARINE EXHIBITS ¢
HANDICRAFTS

AN INTERESTING SHOW FOR

ALL THE FAMILY
BIGGEST IN THE SOUTH WEST

FREE PARKING

Aoucr £6.00
Senior £5.50
CHito £2.50

Famrey £14.00 (2+3)

ORGANISED BY BRISTOL SMEE
REGISTERED CHARITY NO 1094274
FOR FURTHER INFORMATION PLEASE VISIT OUR WEBSITE:
‘www.bristolmodelengineers.co.uk OR CONTACT 0117 967 5878




BANISH STRUGGLES E’e’it::;gsimmecmmcrs Jade Products 65 Iimer Close
g readout
o large bright LED display Rugby Warks, CV21 1TY =D E
® inch /mm conversion < T-' 01783 573056 >

o O

* zero datum for both axes

* two independent datums

* positions can be preset

¢ radius / diameter working

* halfway point calculation

* unclip sensors and move
them between machines

Vari Shade Range 9 - 13
External rotary control
12 month Warranty
After Sales-Spare Parts
CE quality marked
full EN379 & EN175

Complete system (332
Sensors can be recalibrated, e.g. to display, two 361 sensors, certification
read degrees on a rotary table or teeth  power supply, manual): Batte Prices incl VAT Solar
£67.95

for use as a dividing head (see photo)  £425 (incl. VAT and p-+p) £54.9

UK delivery £3.95
B T e www.autodarkhelmet.co.uk

KITS FOR TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED THE SIMPLE
ontheweb.co.uk 20D
The easy way to buy metals on line (

@ Aluminium
‘ Brass Our Purpos e is to offer the small or occasional metal user as full a
‘ range as possible of nom-lerous metals and stainless steel, in all shapes

c°pper and sizes and with the facility of ordering as itthe as you ne ed to do the t.v
® Bronze job. 1

® Stainless THE KENNET

- FOR INFORMATION ON THESE AND
GROBN OTHER KITS S.A.E. TO

ontheweb.co.uk | | MERELENCINEERING SERVICES
www.metalsontheweb.co.u R LA e

www.lawm.freeserve.co.uk

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 obtain Sccurate price and delivery
information

E“SO“ WHY NOT GIVE US A CALL FOR THE Qaalll 'y Mack;,

hes

NGINEERING  1a7:s7 MACHINES LISTED HERE 1 Tooljng

Machine Sales
YET MORE EX-UNIVERSITY MACHINARY (HARDLY USED) SOME AS NEwW!!!

2 off Boxford 1130 Lathes 5'/2" x 30" D.1.3 with soolant, light, QS.T, with G/8ex and Meddings Bench Drill 3 Phase £150

EMCO miilling head. Fully tooled, i £2950 Harrison L5A Lathe G/Box and Tooling £1,200

2 off Bexford 1130 Lathes 5‘!’9 % 30” G/Box. Fully tocled. As above but ne milling Versatoal Teol Cabinet £150

head £2275 Bridgeport Scotting Head £700

Viceroy Sarp Edge Grinder for plane blades & chisels eft. As N8W. ... weecrerssrssssrine s £275  Arbor Prossess 20FF £100 each

Viceroy AEW vertical mill 30 int Swivel vert head 34” x 8" Table with phase inverter & Thompsen Matrix Slips Imperial £100

collet chuck. Like new £1850 Cloza Pale Mag Basas P.O.A.

Bridgepeort mill 42" x 9” Table power feed. D.R.O. Beit head 1986 £2850  Colchester Triumph R/H Taper Turning Attachment £400

Colchester Bantam 800 lathe with tooling D.13 mount excellent condition ...oviireseses £1450 3 point steady for Dean Smith and Grace lathe. £200

Colchester Student R/H 6"x 24" with toolimg QCT coolant. New 8" 4 jaw for Harrison L5 3/4" bore lathe Pratt Burnard. ....cceevrccsmsmssssssssnsesns ~£125
NEW IN STOCK

Boaring & facing head Whalupta 2mt ex-condition boxed but some tooling missing......£295 F ) Edward 4MT Fillar Drill Large machine with P.D.F

Hoffman 8" dividing table £350 2 x Viceroy Sharp Edge Grinders 1 as new

Heffman 6” rotary table. £300  Beaver Mill in outstending condition 30 int Table

Ketona 3ft folder £300 Edwards 4 foot x 1.5mm Pneumatic Guiloti

Harrisan 140 lathe. Taaling & full g/bax £1300 3 x Harrison L5 lathes toaled

Haorrison 140 lathe. Tooling & ABC G/Box £1000 Grimston drill floer stand with tapping plus x-y P d table...

Myford Minicop copy turning lathe on cabinet P.O.A. Harrison 140 gap bed Iellln goow | bol:. Excellent condition ....cuene.

Startright Terrier 6 Hack las new) £750  Engraving machi

Wadkin Universal Cutter Grinder Type N.H. with lots of tooling £1,500  Colch hi single phu:se 6"’x20" £500

Harrison LS Lathe Gap Bed with Tooling £800  Colchester master straight bed lathe with clutch. Has electrical fault ...coismiemes 2600
MISCELLANEOUS

Abwood vert-spindle surface grinder 18”x6"” mag chuck, hand operated, little used Eclipse magnetic chuck 19" x 12" £300

Bridgeport 90° Head £225  Colchester Chipmaster lathe (breaking) £350

Leytool slotting machine, 3" stroke, small footprint, swivel head, rebuilt & painted £1175 Collet chucks, box blocks, vices, angle plates, surface plates efc Please phone

LBridgeport milling head, 2 speed motor R8 power quill (fits most mills, ie Adcock Student 18" Facepl £95

& Shipley 1ES) £850 Hort Pedestal Sander 15 Disc Ex Uni £350

WE ALSO PURCHASE QUALITY MACHINES & TOOLING + DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING -
WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock.

Tel: 01274 402208 & 780040 Mobile 07050 272169

4 Duchy Crescent, Bradford, ED9 5NJ



\ Folkestone Engineering Q
Supplies -
Why not ask for our free catalogue or visit our website.
Tel: 01303 894611 E-mail: metal2models(@ btopenworld.com
www.metal2models.btinternet.co.uk
Precision turned machine screws, price per 25
Cheese head Brass | | Cheese head Steel
8BA x 1/4" £2.06 | |8BA x 1/4" £1.50
8BA x 3/8" £1.80 | [8BA x 12" £235 Other
10BA x 3/16" £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" £230 ;
12BA x 1/4" £1.88 | |10BA x 34" £259 e
12BA x 1/2" £.00 | [12BA x 18" 190 | @2vailable.
12BA x 3/4" £2.90 | [12BA X 1/4" £1.94
14BA x 5/16" | £1.50 | |12BA x 1/2" £1.79 Nuts
16BA x 1/2" £3.20 | |14BA x 1/4" £3.17 and
Countersunk Brass | | Countersunk Steel washers
8BA x 1/4" £195 | [SBA x 532" £1.50 2BA
8BA x 1/2" £2.22 | |8BA x 3/16" £195 to
10BA x 1/4" £2.04 | |8BA x 144" £185 16BA
10BA x 1/2" £2.37 | |8BA x 112" £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" £3.27 | |10BA x 3/4" £220
16BA x 1/4" £2.85 | |Round head Steel Made
16BA x 1/2" £3.15 8BA x 1.3/16" £2.25 to
Round head Brass 10BA x 1/4" £3.62 BS57
10BA x 1/4" £220 | |10BA x 1/2" £230
10BA x 1/2" £220 | |10BA x 5/8" £230
62 Canterbury Road, Hawkinge, Kent CT18 7BP
E Open weekdays (0900-1600)
Saturday mumings (0900-1200)

Desk CNC Machine controller and
Cam programming software for Windows
computers. Machine DXF, STL, Image
files, PCB drilling and milling.

Vector Cad/Cam low cost surface
modelling and machining, and wireframe
cad/cam for lathe, mill, wire EDM.

IMService:
THE Source for Low Cost Cad/Cam

http://www.imsrv.com

Free demo download,
international credit card orders.

MIDLANDS

MODEL
ENGINEERING

EXHIBITION 2005

Friday 14th - Wednesday |9th October
Warwickshire Exhibition Centre

Fosse Way, near Leamington Spa
on the junction of the A425/B4455
‘ I

10.00am-5.00pm
- daily
Late night Tuesday 1 8th

open until 7.30pm"
Close at 4.00pm on final day

Sponsored by |
.eJl‘l'GGi”’{’ ‘!, »
yypimanre

. .. o ' 27 4
FOR FURTHER INFORMATION & QUEUE BUSTERTICKETS SEE OUR
WEBSITE :WWW.MERIDIENNEEXHIBITIONS.CO.UK OR TEL:01926 614101

¢< QUEUE BUSTER ADVANCE TICKETS
Save £££'s by booking before 23rd September

Full Price s of s
Adult 750 [ |
Senior Citizen £650 ||
Child(5-14inch) £400 [ ]
£1900 [ |

Post Code Daytime Telegt
| endose a cheque/P.O. payable to Meridienne Exhibitions Lid.,

oplease charge my Oyt e (1
et [T TP IILITTILITIILT]

MEW

Start Date __ [ __ExpiryDate __/ __lssue Mo. _ _ _

Tel: 01926 614101, Fax: 01926 614293
email: info@meridienne.co.uk www.meridienneexhibitions.co.uk

Meridienne Exhibitions Ltd.,The Fosse, Fosse Way, Leamington Spa,Warwickshire, CV3| IXN
Tel: 01926 614101, Fax: 01926 614293

emnail: info@meridienne.co.uk www.meridienneexhibitions.co.uk
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MODEL ENGINEERING AND IENJOYABLE
MODELLING EXHIBITION INFORIVIA

The Home Shop Readers’ Tip Book
; T GEEeb ¢ ed. Foster * - £7.85
NorthierniEventsiArenaiATBI9IRIckering Sl - <4 It gt ki
y varies, and few have drawings, although many are illustrated by

Fridayi23rd e/ Saturday/24th e iSunday/25th il =~ [Eaias agmtrEe ettt Loy,
: - Organization and Potpourri Tips. 52 magazine size pages and

SEPTEMBERI2005 rgsine

Wood Pattern-Making * McCaslin * £ 12,70
Here you get the secrets of good pattern making. You learn
; how to make patterns so that you can cast a surface plate,
Ive STean D clamp, bracket, pedestal, bell-crank, toolrest, steady rest, tail-
e St stock, gear case, cylinder head, water jacket, piston, handwheel,
flywheel and a host of other interesting shapes. As you go along
you are shown how to make the necessary cores, and how to
pour complex castings. You get dimensioned drawings,
; demonstrations of how a mold is rammed up, and much,
D much more. All heavily illustrated. There are a fair few pattern-making
books around. This is one of the best (otherwise we wouldn't sell it). Buya
copy! 296 pages. Paperback.

"Workshop Practice" Series:
No. 36 Photo Etching * King =

+ |12 pages * £ 7.95
- %!| No. 37 Dividing+ Hall «
i &S || 96 pages * £7.95
EI | | || The two latest volumes in this popular series,

the whole of which is available from ourselves,
subject to any being out-of-print for a short
while.

: Scythemill* |5 mins * VIDEO £10.75
WL The majority of this B & W film was shot during the summer
D of 1955 and shows the manufacture of crown scythe blades
at Issac Mash's Belbroughton works, near Kidderminster,
including the working of their last water-powered tilt
hammer. It may only be |15 minutes long, but this film is a
fascinating record of a manufacturing process which had
changed little over 100s of years but which is now, needless
D to say, long gone. Highly recommended!

The Design and Use of Instruments and
Accurate Mechanism + 1934 *+ Whitehead *

£12.70

Interesting book on the subject of ultra-accurate measuring,
the means of doing such measuring and how to eliminate
errors creeping into the measuring instruments. Some
D maths, but not much more complicated than school level

I trigonometary (remember that?). 283 illustrated pages.
—'_._._'______—4
The Founding of Metals « 1877 - £9.70
P | In part this is about cupola furnaces, but it is also a handbook on
1;;&:‘;{;‘; the whaole subject of melting and casting iron. And don't turn your
| nose up at it because it is nearly 130 years old; this is hot stuff
in every sense - don't forget iron was near its peak as a
material around the 1880s. It may not always be very highly
detailed information, but the range of topics discussed here is
considerable. 278 pages, 2| woodcuts. Paperback.

an"I“E TIMES winus Terminus+ App. |18 mins ¢ DVD =« £ 12.99

- = John Schlesinger’s 1961 film Terminus is widely regarded as one of
Frlday 23I’d September smsssman 1 Oam = Gpm the very best railway films of all time. It shows 24 hours in the life

. = of London's Waterloo station, without commentary, but with a
Satu rday 24th Septem ber ....10am - Gpm wanderful soundtrack from Ron Grainer. For those of a certain

Sunday 25th Septem ber """10am - 4-30pm - age it is incredibly ncstalglc' And this DVD also includes the

famous London-Brighton in Four Minutes which, if nothing else,
shows just how busy London’s suburban lines were in the |960s, plus British

nn“lss‘n" [ocamf:ti!!es‘ produ_ced in 1959 for the ‘Locomotive alnd _Allled Manufa_c!:urerﬁ

Association' and First of the Thirteen on the modernisation of the British rail

signal network early in the [970s. Value or what? NB This DVD is
Adults NN NI NN SN S NSNS EN NS NN NN EEEE I£GI00 Regionalised for Regicn 2 50 WI” NOTP'&)" in Australasia or the USA
OVER B5'S Tt iaissssiinans sianeiasnsneninsraninbd 0

TR roT R S = | Prices shown INCLUDE U.K. delivery

(owerseas customers please allow |0% extra for delivery)

Bnn" "n"! MAIL ORDER (no stamp required in the U-K) to:

Advance Ticket & | [— CAMDEN MINIATURE STEAM SERVICES
Information Hotline E E J FREEPOST (BAI502) Rode Frome Somerset BAII 6UB
01751 473780 Al major Credit Cards Accepted EEo@® e

FOR THE LATEST EVENT NEWS
www.theeventisoffice.co.uk
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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
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OPEN WEEKEND 3rd & 4th Sentember

ATTRACTIONS INCLUDE CLASSIC MOTORCYCLES AND CARS.

Supported by Guildford Model Engineer Society with a selection of
finished and part finished models. Roy Darlington will be exhibiting
a selection of his Stirling Hot Air Engines. On site catering.

Huge range of Warco ex-demonstration and shop soiled machines
at bargain prices. Part exchange machines, Myford, Boxford,
Elliott, Bridgeport and more, all at clearance prices. /

\\

& THE ULTIMATE MODEL ENGINEERS LATHE \\
- e +« HARDENED AND GROUND BEDWAYS
ONLY £1.600 * TAPER FOLLER BEARING HEADSTOCK SPINDLE
WOUU Inc VAT & Dalivery  { £oWER CROSS FEED

.z . e * NORTON THREAD CUTTING GEARBOX
For a kimited period we willindlude ¢ 5’ gjnG £ pHASE MOTOR

a revolving centre, tailstock drill * BACK GEAR WITH 50 RPM LOW SPEED
chuck and a set of 16mm index + 13/8" SPINDLE BORE

lathe toals FREE of charge! E}Lg?&%a mgng ACCESSORIES AT NO
Optional equipment * 6" 3 JAW CHUCK

* Quiick change tool post hardened and + 8" 4 JAW CHUCK
ground, supplied with 3 tool holders and ~ 10" FACE PLATE
parting off holder with blade £170 inc VT  » FIXED & TRAVELLING STEADIES
with fitting kit o suit BH-600 fitting * FOUR WAY TOOL POST
*» Coolant systern £13.0 inc VAT * IMP/MET THREADING
* Tailstock die holder £39 inc VAT * STAND, COOLANT TRAY, REAR SPLASH BACK

Ff_‘-_, _

SPECIFICATION:
* CENTRE HEIGHT 4"

* SWING OVER GROSS SLIDE 5”

» DISTANCE BETWEEN CENTRES 14" = SAFE ELECTRICAL INTERLOCKS TO CHUCK

» SPINDLE BORE 3/4” GLEARANCE s
* SPINDLE SPEEDS (6) 140/1710 RPM * HEADSTOCK TAPER 3MT e TAILSTOCK TAPER 2MT Prices include V.AT. &
= RANGE OF IMPERIAL THREADS 8-24 TPl RANGE OF METRIC THREADS 0.4MM — 3MM delivery U.K. mainland
» MOTOR 1/2 HP 1 PHASE * DIMENSIONS 38 LONG x 19"WIDE x 15" HIGH « WEIGHT 230 LB

BV-20 Lathe  simoreme )

¢ CHUCK
ONLY £525 inc var & Delivery o4 4 %Aw INDEPENDEINT

Optional floor stand £99 CHUCK
* FIXED STEADY
= FULL ENCLOSED GEARED HEADSTOCK « TRAVELLING STEADY
= SPEED SELECTION BY LEVER « FAGE PLATE
= PRECISION GROUND VEE BEDWAYS * FOUR WAY INDEXING TOOL POST
= LARGE BORE SPINDLE RUNNING ON * 3MT AND 2MT DEAD CENTRES
TAPER ROLLER BEARINGS * METRIC & IMPERIAL THREAD
» COVERED LEADSCREW CUTTING CHANGE GEARS
« SET OVER TAILSTOCK FACILITY * SWARF TRAY

 INDIVIDUAL ACCURACY TEST REPORT * REAR CHIP GUARD
GUARD AND GEAR TRAIN COVER

CROPPIT
ONLY £99
inc VAT & Delivery

# This compact tool will
effortiessly cut through

* 3mm mild steel

= Straight line cutting of any
length

= Near perfect radius cutting.
Just finish off with
a file for a perfect radius

= Designed to be cdamped in
a bench vice

= Handle easily reduces to half
length for compact storage

or transport

(" NEW NORTHERN )
SHOWROOM
Unit G14 Warrington Business Park
Long Lane
WARRINGTON
WA2 8TX,

st August

ening on Monday 1

wirh secune on ive purcriasiva or | | YMC Mil

ENTIRE PRODUCT RANGE. _ONI.Y £1,450
WWW.warco.co.uk ) inc VAT & Delivery
SUPPLIED WITH POWER
e
BrierI MOdeI # |LLUSTRATED WITH
Engineer Exhibition. POWER FEEDS

* TABLE SIZE 26" X 6"

Thornbury 19th to 21st August | :votor1 T2ne

" Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685870 =38 "°

Tel: 01428 682929 warco@warco.co.uk WWwW.warco.co.uk

* AVAILABLE 3MT R8 - K
\_ METRIC - IMPERIAL  /

Warco Mini Lathe

ONLY £375 inc var & Delivery
* 31/2" CENTRE HEIGHT X 12"
BETWEEN CENTRES

* SUPPLIED WITH 3 JAW CHUCK

* FACEPLATE

* THREADCUTTING

* COOLAMT TRAY AND SPLASH BACK
* VARIABLE SPEED 0-2500RPM WITH

BACK GEAR FOR MAXIMUM
TORQUE

* HARDEMED AND GROUND VEE BED
WAYS

* ACCURACY TEST CERTIFICATE
WITH EACH LATHE

* RELIABLE USA BUILT PRINTED
CIRCUIT BOARD - THE HEART OF
THE MACHINE

* OPTIONAL ACCESSORIES STEADIES
AND VERTICAL SLIDE.

Special offer

Tailstock drill chuck and TCT indexable

\ lathe tool set with each machine.

DH-1 vice ‘
ONLY £176 inc var & Delivery

REVOLUTIONARY DESIGN.
A PRECISION MILLING VICE
WHICH CAN HOLD A WORK PIECE
EQUIVALENT TO THE LENGTH OF
THE VICE. 175MM CAPACITY
\liﬁn VICE OF THE SAME LENGTH.




Three huse from
Single Phase

Reader Ron Jeffrey kindly sent me extracts
from a book published many years ago by
Brook Motors. An artificial three phase
system is described which bears
similarities to those described by Ted Wale
(Scribe a Line Issue 103), and Ted Fletcher
(Scribe a Line Issue 108). Brook refer to the
use of a “Pilot” motor, and note that
“when a three phase A.C. motor is
connected to a single phase supply,
whether running lightly or on load, a
rotating magnetic field is formed which,
cutting its own conductors, spaced
electrically at 120degrees, generates the
near equivalent of a true three phase
system, the third leg being previously used
as the starting winding.

In order to neutralise the impedance
drop of the windings, a condenser of
suitable capacity is connected between this
third phase and one of the single phase
lines acting as a rigid phase converter and
passing a fixed amount of power to the
three phase supply. In the same way, all
the remaining motors in the plant, which
are standard three phase, use auxiliary
condensers connected across the same
pair of phases as the pilot motor.

Where a complete installation,
including pilot motor, is required, we
recommend that the pilot motor should
be a separate unit, running light, and
bearing no mechanical load. Its rating
should be 15 to 20 per cent of the total
load, and as great as the H.P. of the
largest load motor. The remaining motors
on this system will be standard three
phase machines, and capable of giving
their full three phase rated output with
the addition of a condenser between the
same two lines as the condenser on the
pilot motor.”

The illustration in the book shows a star
connection, but it could presumably be
reconfigured for delta. This would seem to
confirm that the general idea was well
accepted back around 1906.

Bull wheel tooth
count

One of the endearing features of the
Myford Super 7 is that the back gear bull
wheel has 60 teeth unlike the ML7, which
had 65, Reader Ron Hallam got in touch to
point out that, on his relatively new big
bore Super 7B Plus, the bull wheel has 67

August/September 2005

teeth. It seems that all those aeons ago
when the Super 7 was being designed, the
“60" number arose from the gear design
calculations rather than being chosen
because it forms a useful division feature.
With the Super 7B Plus, history has in a
way repeated itself, and design
calculations yielded a bull wheel of 67
teeth. A number of machines have been
manufactured to this standard. Myford
have however responded to customer
comment that bull wheel division is a
desirable feature, and the design has now
been changed to a 60 tooth gear. Due to
the different belt drive arrangements, the
Connoisseur lathe has featured a 60 gear
since its introduction.

In the workshop

| was presented this week with yet another
case of automotive “designed in
obsolescence”. Our daughter arrived home
saying that one of her windscreen wipers
had stopped. The car is a Fiat Punto, which
has covered just 49000 miles. Examination
showed that the driver's side linkage had
come adrift. It's one of these part spherical
joints which is “clicked” together at
manufacture, but unfortunately is able to
unclick easily once a little wear takes place.
The dealer’s solution is a complete new
motor/linkage assembly at a cost of over
£110.00. My fix was to make a sheet metal
bracket, shaped to fit over the joint, screwed
and glued in place so that the linkage is
held in position. A second bracket has been
fitted to the passenger side.

Matchmaker - The
Saga Continues

The two larger size 34 stepper motors
from Arc Euro Trade, have been fitted to
the X and Y axes, each being coupled
directly to the relevant leadscrew. It is
interesting to compare these new size
34 motors with the earlier size 42's. It
does really emphasise the development
in such motors over the years in that
the new smaller variety actually delivers
higher torque. A Z axis trial using an old
size 42 motor coupled to an APl driver
did not prove successful, as the driver
tended to trip out. Whether this was a
fault associated with this particular
(second hand) unit, or whether these
drivers do not like the older (very low
resistance motors, is not known. So it
was back to plan A using the biggest of
the size 23 motors, again from AET. To
compensate for the lower level of
torque, this one was arranged to drive
through 3:1 reduction toothed belt
drive, using the XL type, 0.2in. pitch x
%in. wide. This is easily able to

DITOR’S BENCH

THE

X axis directly driven by size 34 motor.

accelerate the mass of the quill and
cutter assembly upwards, albeit to a
reduced speed compared to the original.

A fourth axis drive is now under
construction, this time using a smaller
size 23 motor, salvaged from an
industrial scrap heap. It is actually of
Sanyo Denki manufacture and has been
fitted with a 12 tooth HTD pulley.
Undoubtedly the neatest approach to
fitting a stepper drive to a rotary table is
to use a machined adaptor such as are
available from DivisionMaster and
Engineer's Tool Room. However |
anticipate that my Vertex table will
migrate regularly between the VMC
{manual operation) mill, and the
Matchmaker (CMNC). | therefore propose
to fit a 48 tooth pulley permanently
behind the hand wheel, and have the
stepper motor on its own bracket,
bolted separately to the mill table. The
belt can then be slipped on and the
motor positioned for suitable tension. It
may also be possible to arrange for the
same motor to drive the universal
dividing head via the shaft normally
used for table gear drive.

Dates for your
Diary

Bristol Model Engineering and Hobbies
Exhibition

19th -21st August

Thornbury Leisure Centre

Pickering
23rd to 25th September, (subject to
confirmation)

Midlands Model Engineering Exhibition
14th - 19th October
Leamington Spa (formerly Donington)

1



THE LATHE ONLY
WORKSHOP ¢)

1. Milling without special eqipmm, other than a cutter chuck.

An introduction

It was in the late 1940's, then in my mid teens, that | first became aware of the hobby
of model engineering. The occasional purchase of the Model Engineer magazine and a
couple of visits to the Model Engineer Exhibition in London and my interest in
metalwork was firmly established. An old Myford ML4 was obtained but quickly
replaced by a new ML7. Equipping the workshop beyond this was though limited to
the absolutely essential small tools.

A drilling machine was though desirable and | set about making a Cowells of
Watford machine, doing this entirely on the ML7. This was though the limit of my
workshop activity until a few months prior to my becoming editor of MEW. However, |
did in those early days discover that making workshop equipment and engineering
models was invariably carried out with just limited equipment, milling machines being
a rarity. Making the drilling machine gave me my first experience of using just a lathe.

It was not until the 1970's and the introduction of the Mill/Drill that the milling
machine began to be much more common. Even in MEW issue 7 (1991} it was found
that only 45% of the respondents to a survey had a vertical milling machine and only a
very small number a horizontal mill. The milling machine was though high on the list
of probable major purchases for the future. Even so, there are still a large number of
workshops using a lathe for both turning and milling. These no doubt fall loosely into
three categories, lack of finance, lack of space, or a newcomer to the hobby who has
made their first purchase of a lathe and will no doubt want to wait awhile before
purchasing a milling machine. There may well be a fourth, others who simply do not
have sufficient time available for major workshop activities and cannot therefore justify
obtaining a milling machine on these terms. The projects in this series will be of
particular interest to such readers, as none will take more than 25 hours to construct.

This series is therefore primarily for the benefit of the lathe only workshop owner
and includes items made solely by this methad, though most will also be of interest to
the owner of a fully equipped workshop. Even here the occasional milling or boring
operation on the lathe rather than the mill can be preferable. Also, the series is not
intended purely for beginners and assumes very largely that the reader is conversant
with milling practices. Howevwer, as is my usual approach | do go into a fair amount of
detail, with this introduction to the series particularly having the newcomer to the
format in mind. If you consider yourself an absolute beginner, then reading up my
beginner’s articles starting in issue 10 or the project's series starting in issue 84 should
be helpful. If finding the back numbers proves difficult, then there are books available
on the subject, particularly in the Workshop Practice series.

12

The first of a new series from
Harold Hall which will illustrate
how much can be achieved
with limited equipment.

Cutter chucks

Whilst milling can be carried out with just
a lathe as supplied, typically milling the
flat in Photo 1, some additional items are
really essential for more advanced work.
Absolutely essential is a milling cutter
chuck, as using a drill chuck, or the three
jaw chuck, is a very risky approach. The
problem is that the helix angle of the
cutter attempts to, and very frequently
does, draw the cutter from chuck even
with a very light cut. My preference is to
use the type of collet chuck where the
threaded end of the cutter shank is
screwed into a matching thread in the
base of the collet. With this method the
cutter remains in the same relative
position to the workpiece even if the cutter
rotates as the end of the cutter is in
contact with the base of the collet housing.
Because of this, it does not run the cutter
into the chuck but pulls the collet forward
tightening it further as a result.

Collets having a very gradual taper,
typically the ER series or those based on a
Morse taper, are also used with plain
shank cutters and are capable of a
substantial grip. They do not though have
the absolute certainty of holding the
cutter's position in use. Chucks having a
Morse taper shank, or similar, must be
held in place with a draw bar, passing back
through the machine’s spindle. This is
because the cutter’s helix can draw it from
its mating taper with potentially disastrous
consequences.

Cutters are made with a number of
standard shank sizes and in the home
workshop this will normally mean (for
metric) 8 mm, 8mm, 10 mm and 12 mm.
Sixteen millimetre may also find a use so
it is worth acquiring a chuck that will cope
with that size if funds will run to it. Twelve
millimetre collets will take cutters up to 14
mm and 16 mm collets up to 20 mm.
Imperial sizes are ¥in, %sin %in, %in and %in
with similarly oversize cutters.

Vertical slide

The major problem with milling in the
lathe is the requirement for a third axis.
This is usually overcome by the addition of
a vertical slide as shown in Photo 2, and
when milling with the cutter mounted in
the lathe's spindle this device is essential
for other than the simplest task. Another
approach is to use an overhead milling
spindle that is supplied as an accessory by
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2. A vertical slide is essential for most
milling on the lathe.

some lathe manufacturers. With this fitted
the result is the equivalent of mini vertical
milling machine and is largely outside the
scope of this series.

Tee slotted cross
slide

For most readers the lathe will already be
available and will, or will not, be fitted with
a tee slotted cross slide. If on the other
hand you are reading this with a view to
starting up a new workshop then do
purchase a lathe with a tee slotted cross
slide, if you intend undertaking milling
work on the machine. Even if it is intended
that a milling machine will also be
acquired at some later stage, some milling
and particularly boring operations are still
more conveniently done on the lathe. Also
power feed to the cross slide will be a
distinct advantage as this will ease the task
of multiple passes necessary due to the
light weight nature of the set up.

If an existing lathe does not have a tee
slotted cross slide a vertical slide can often
be fitted using the same fixings as those
used for the top slide, as can an auxiliary
table such as that in Photo 3. However,
you may not feel inclined to make a tee
slotted add on table in which case a simple
plate drilled and tapped with a large
number of holes would be an alternative.
Again this could use the top slide fixings.

Machine vice

Small vices are available but frequently
only have two holes or short slots for
fixing them to the machine table. This,
coupled to the limited tee slots on a
vertical slide gives very little scope for
getting the workpiece into a suitable
position for machining. Vices that have the
facility for varying the fixing position are
therefore of considerable benefit.
Unfortunately, there are only two types
having this facility that are commonly
available. First, there are the economy
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3. A tee slotted table for adding to a cross
slide where tee slots are not provided.

drilling vices, Photo 4. These though are
totally inadequate for milling without some
modification, a longer moving jaw, and
some re-machining to improve accuracy
(Ref. 1), a task not easily done within the
limitations of using a vertical slide. Even
with that done they are too wide for the
average vertical slide and bars need
adding to the vertical slide to provide
fixings for the vice as seen in the
photograph. Having done that though they
perform the required task quite well. A
considerable improwvement, but much
more expensive, are the toolmaker's vices,
as seen in Photo 5. The method of
mounting these make them ideal for the
purpose. Both photographs show how
these vices can be set with their jaws
accurately horizontal and, if initially done
with the fixings loose, also at the correct
height on the slide for the task in hand.

Workpiece clamps

It is inevitable that as you take on more
projects that you will find the need for
more and more clamps and support
members. Having served their initial
purpose do not scrap them as many will
find further use. Photo 6 shows three
examples. A strip of steel (1) has been slid
into the lower tee slot, this will have a

multitude of uses as you will see through
the series. For accuracy, it should be a light
push fit in the slat. In this case it is
supporting the workpiece prior to fitting
the clamp (2, left) and the additional
support (3, top). When a workpiece and or
the vertical slide are too small to make it
possible to fit more than a single clamp,
supports as in the photo should be
considered essential.

Limited capacity

Aside from the need to take relatively light
cuts, the main, and probably only real,
problem with milling on the lathe is its
inability to cope with large items, due to
the small area of the slides and their
limited travel. Throughout the series
though | will attempt to illustrate how the
set up can be used to its limit. Readers
with ready access to back numbers may
like to get an early indication of the
methods used by looking at my article in
issues 21 and 22 in which the Hart
grinding rest was made using the lathe
only. Unfortunately, this particular device
is no longer available.

Unless working in a large scale, the
owner of a typical vertical mill or its
mill/drill equivalent will rarely have to give
the capacity of the machine a second
thought, even the smallest being more
than adequate for the majority of the tasks
undertaken. However, this will invariably
be the first consideration before obtaining
kits/materials for lathe only projects.

Drilling machine

| have referred to the series being for the
lathe only workshop but do assume a
drilling machine will also be available. If
not, a lathe can be pressed into service for
carrying out drilling operations. Typically, a
taper shank with thread to match the
lathe's faceplate enables it to be fitted onto
the tailstock, which is then used to feed
the workpiece, giving, in essence, a form
of horizontal drilling machine.

4. and 5. The method of clamping these two vices onto the slide allow their position on
the slide to be easily adjusted.
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Cutters

End mills are used mainly for three
purposes, surfacing, cutting steps and
cutting grooves. Surfacing and cutting
steps can be carried out with the same size
cutter and 12mm would be a good general
purpose size. Grooves will though need a
wider range of sizes but a smaller end mill
can be used to cut and widen a groove s0
you do not need a cutter for each width. In
any case slot drills can be used for the
purpose. However, end mills {which do not
have one cutting edge which extends
across the centreline) cannot easily be
used for enclosed slots as they cannot be
plunged, so slot drills are a necessity here.
Enclosed slots are frequently for
adjustment with screws passing through
them, so if we say M5, M6 and M&, Emm,
6mm and 8mm slot drills will be required.
Actually, having cut a slot using a slot drill,
an end mill can be used to open it up if
necessary.

Equally important to sizes required is the
number of end mills of each size necessary,

6. A typical method of clamping two parts using two supports and a single clamp.

| would say a minimum of three unless you
have access to a tool and cutter grinder
when | would say two. My three consist of
one in pristine condition for surfacing and
general work on free cutting mild steel
(230M07), one used cutter for general
purpose mild steel (typically 070M20) and
cast iron castings and one new one in
reserve. | find that slot drills get less use so
settle for just one of each size.

The size and travel restrictions of the
vertical slide will sometimes create
difficulty in mounting the component to
enable access to the surface requiring
machining. A long series end mill, say
12mm diameter, may get you out of an
otherwise impossible situation. It will not
get a lot of use so just one will suffice.

Sharpening end mills requires
specialised equipment and few home
workshops are that well equipped, so it
will be a question of locating a local
industrial tool and cutter grinding service.
However, it will not be economic to
sharpen one at a time, this being my
reason for suggesting three of each size.

Sharpening just the end cutting edges will
though be a good half way measure and is
a relatively simple process. Equipment for
doing this will feature in the next issue.

Replaceable tip milling cutters are
available in many forms. Smaller ones can
have plain shanks with larger versions
either plain or taper shanks. Some
economy plain shank cutters in larger
sizes, say 1in., have unhardened shanks
around ¥in. diameter and can with safety
be held in the three jaw chuck, those in
Photo 7 being a typical example, (Ref. 2).
Even at these larger shank diameters, |
would be hesitant to use hardened shanks
in my three jaw but perhaps | am being
unduly cautious. Morse taper shank cutters
are available but not with much choice and
tend to be expensive. Also, if they do not
include a drawbar feature then it is
possible for them to become loose.

Many tipped tools do not have an
appreciable helix, often even negative,
Photo 8, so there is no force generated
which attempts to withdraw the cutter
from the chuck holding it. However, the
lack of a normal helix, also a normal rake,
Photo 9, results in higher cutting forces,
which in turn makes them demand a more
robust machine and have therefore limited
use in the lathe; more about that later.

Saddle stop

I really do believe that a saddle stop is all
but essential for milling on the lathe and
should you nat have one then making one
should be the first step before proceeding
further. Sk. 1 shows a simple design for a
flat bed lathe. Stops for the cross slide,
going forward and back would also be
helpful, but | managed without them,
which is far from the case where the
saddle stop is concerned.

The milling process

First stage for most operations will be to
mount the vertical slide; a relatively simple
task but one which needs doing with care.
The essential requirements are that its face
must be accurately parallel with the cross
slide traverse. Photo 10 shows how this is
done aided by a DTl as the cross slide is
traversed, the engineer's square will not of
course be there for this operation. The
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7. Three economy tipped tools that will
be very useful for machining cast iron.
However, the lack of a positive helix
places more load on the lightweight cross
slide/vertical slide set up. Rate of metal
removal is therefore limited.

square in the photograph illustrates how,
should you have a swivelling slide, the
slide is set accurately vertical after
mounting. Whilst a swivelling slide will be
calibrated in degrees that will be adequate
for much of the work where angles are
involved they should not be used for
setting the slide square or parallel to the
cross slide axis. Also, do not bypass this
stage if the immediate task to be carried
out is not critical; the next one maybe and
you may forget that the slide has not been
accurately set.

Next stage is to mount the workpiece
for machining and is the most demanding
aspect of working with a vertical slide. As
a general rule | can only stress that the
workpiece must be securely fixed using
sufficient clamps and supporting pieces to
achieve this aim. The examples through
this series will show that this is not always
easy. For a further example at this stage,
Photo 11 is a variation on the arrangement
in photograph 6. However, the supporting
piece on the left also acts as a stop so that
a number of parts can easily be finished to
the same length.

A suitable cutter also has to be chosen
and this is probably more crucial than is
the case when working on a robust
vertical milling machine. For this reason |
have chosen to go into some detail as
this should help with the understanding
and therefore the choice of cutter.
Consider an end mill being used to
produce a narrow (W) and shallow (D)
step on the edge of a piece of material as
illustrated in Sk 2/1. From this it can be
seen that the thickness of cut is
dependent on the feed rate and not the
width of the step being cut. Sk 2/2 shows
that for a wider step the thickness does
not change appreciably only the duration
(A) of the cut increases. It can be seen
that in both cases the cut starts very thin
and increases towards the amount of
feed per tooth, (FR) Therefore, within
limits, the width of the step will not
greatly effect the load presented to the
machine. If though the depth of the step
is increased, Sk 2/3, the amount cut will
increase accordingly, comparing a
surface skim of %in, with a definite step
of %in. the load on the machine will
increase approximately eight times.
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8. Helix angle of a tipped tool and
conventional end mill compared.

Considering further increase in width, as
this approaches half the diameter of the
cutter other factors come into play, a
subject that is beyond the scope of this
article. As a result, when cutting steps, even
if this is very shallow for surfacing, width of
cut is best limited to no more than one third
of the cutter’s diameter. This though is not a
hard and fast rule as cutting at the full
diameter will be necessary when machining
a groove. In this case and when using a slot
drill depth of cut will need to be kept low.

Sketch two shows us that the end mill
only cuts at the tip of the end teeth and
not across its full width. That though is
dependent on the end teeth not being
convex and to ensure this it the case they
are always sharpened very slightly (about
one degree) concave. More about that in a
later issue.

Another factor that will affect the load
on the machine is the state of the cutting
edge. Handling a brand new HSS cutter it
will soon be realised that the cutting edges
are almost razor sharp and must be
treated with caution. Typically holding
them with a piece of cloth or leather when

9. Rake of a tipped tool and conventional
end mill compared.

screwing them into a collet. However, after
some use, or even misuse, the edge will
be found to have lost its razor sharpness
and obviously this will lead to an increase
in cutting forces and tax the rigidity of the
set up.

Of considerably more importance is the
tipped tool’s lack of positive helix and rake
as illustrated by photograph 8 that will
dramatically increase the loading. For this
reason their use in a light lathe should be
limited to use with cast iron where a hard
spot on the initial surface of a casting could
do serious damage to a HSS tool. Ideally,
the tool should be used for surfacing using
the end of the tool with depth of cut being
kept to a minimum, that is, just sufficient to
remove the surface skin.

If however, you find it necessary to
surface a casting using the side of the
cutter it will be necessary to be patient and
step the cutter down the face in very small
increments, say about Tmm and make
multiple passes. Once the casting’s skin
has been removed it will be OK to use
your HSS cutters allowing you to speed up
operations considerably. Having made that

10. It is essential to accurately set the
vertical slide parallel to the cross feed
using a DTl and upright using a square off
the lathe’s bed. Do not rely on the slides
angular calibrations.

11. Similar to the set up in Photo 6 but
the second support is mounted at the end
of the workpiece for accurately machining
a batch of parts to the same length.
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recommendation, if the casting is
machining easily then take a chance and
use an HSS end mill from the start when
machining a side face, though an older
one rather than one in pristine condition.

Some brief
comments worth
bearing in mind!

For maximum rigidity, ALWAYS lock the
two axes not being traversed when
making a cut. Also, remember that the
helix angle of an end mill can, if being
used to cut an appreciable depth, draw
the saddle forward if not locked or hard
against a stop. The result is then a
progressively deepening cut, as the
workpiece is traversed, either by the
cross or vertical slide. Releasing an axis
can result in a very small movement of
the workpiece and may cause a
machining mark if the cutter is rotating.
Always ensure the cutter is away from
the workpiece if rotating when releasing
a slide.

Having set up a part for machining
check that the amount of traverse

QUICK TIPS FROM PETER FOYLE

cll llnensure the mntenlnuly of a cross
rilled hole in a bar.
Mount a piece of rod the same diameter
as the drilled hole, in the lathe chuck. Set
a square ended tool in the tool rest,
(square end to the lathe centre line),and
hang the drilled bar on the chuck
mounted rod.

Using the cross slide micrometer,
wind the tool in so that the square end
touches the side of the bar and record
the reading. Back off the tool, rotate the
bar 180degrees on the rod, and advance
the tool again, record the new reading. If
the hole is drilled dead centre, the
readings will be the same. If the readings

12. The items that will feature in the series.

available will enable the required
machining to be completed fully before
commencing the task.

Slides in the horizontal mode are
always pushed or pulled along using their
leadscrews. However, for the vertical slide
this is not always the case, in particular if
carrying a large vice and or workpiece. In
this case the slide can fall under its own
weight causing errors in reading the slides
dials. This will be especially so ifitis a
borderline case, sometimes being pushed,
sometimes falling. |deally, the slide should
be set stiff enough for this to not happen.
However, it may then be uncomfortably
stiff to operate when fitted with a very
light component. You must be aware of
this problem if working to tight tolerances.
Ideally, you should adjust the slide to cope
with the weight of the assembly fitted
onto it.

Fitting the vertical slide to the cross
slide can sometimes very marginally
distort the cross slide causing it to stiffen
up. You may therefore find it necessary to
change the cross slide adjustments
between milling and turning.

The limited space between headstock
and vertical slide makes it all too easy to
catch your knuckles on the end mill in the
chuck whilst making adjustments to, or
measuring, the assembly on the slide.
Always move the saddle as far from the
headstock as is possible in these situations

are different, half the difference equals
the “off centre “ of the hole to the bar.

To countersink cross holes on the inside of
a channel section
The easiest way is to countersink the
holes before bending the section, but
when it is only feasible to do this after
the section is bent, proceed as follows:
A tool must be produced in two parts.
The shaft should be of suitable length
and no larger than the holes it must pass
through. It should also have a short
thread on the end. Fitted to this is the
cutter, a short length of silver steel, of
length to fit between the walls of the

and cover the cutter with a few layers of
cloth. This will reduce dramatically the
cost of sticking plasters!

The series to come

In the next issue a grinding rest is
described built from stock materials which
will allow accurate sharpening of lathe
tools and milling cutters. This is seen top
left of Photo 12 which also shows the
remainder of the items that will feature in
the series. These are, left to right, back to
front. Grinding rest, Cross drilling jig,
Modified drilling vice, Small vice, Two jaw
chuck, Angle plate, Matched pair of vee
blocks and a retractable tool holder, as
used for screw cutting. Having now
completed all the items for the series | am
fully aware how wversatile the “Lathe Only”
format is. Having just a lathe is no bar to
having an interesting hobby, or to being
able to undertake quite involved projects.

References

1. From Drilling to Milling Vice MEW,
issue 23, page 50.

2. Chronos Ltd. Unit 14 Dukeminster
Trading Estate, Church Street,
Dunstable, Beds, LU5 4HU Tel.
01582 471900. Fax 01582 471920. E-
mail sales@chronos.ltd.uk. Website
www.chronos.ltd.uk

section, the diameter of the required
chamfer, and chamfered on one end. If
chamfering brass, all that is required is a
number diametral sawcuts across the
chamfer to give a number of cutting
edges. There is no need to back them off
or even heat treat the steel, For steel, a
little more attention would be required
to achieve both form and hardness.
Finally a thread is tapped to suit the
shaft. In operation, the cutter is placed in
rough position, and the shaft entered
through the opposite hole, then screwed
into the cutter. The shaft can then be
gripped in a drill chuck, and pressure
brought to bear.

16

Model Engineers’ Workshop



Using the Boring
Heads

When using either Boring Head there are
some general points to consider:

All boring tools by their nature of long
overhang have a high degree of spring.
This is often evident during use and it is
necessary to repeat some cuts without
altering the settings towards the finishing
size or prior to taking a measurement.
Therefore always use the shortest, largest
tool diameter possible to maximise
stiffness. Incidentally, this spring can be
used to advantage in taking small cuts to
final size.

In contradiction to the previous
statement, the tool must have sufficient
clearance to the bore to prevent the
trapping and compaction of the swarf. It is
normal to consider that the business end
should, if possible, not be greater than
80% of the bore diameter. Occasionally |
have found it necessary to ignore this rule
for very small holes, but this should be
done with due care.

It is often recommended to set the
cutting edge above the centre line. This has
the advantageous effect of increasing the
clearance below the cutting edge which
can be useful for small holes, but has the
negative effect of reducing the carefully
ground top rake (more on this below). |
avoid this where possible. Another point to
note is that the dial graduations will not
read precisely if the tool is not cutting on
the centre line because of geometry effects.
This can be ignored for large diameters,
but does become more important for small
diameters.

Changing the effective tool height is
possible by rotating the cutter (which of
course does have an effect on the top
rake). For a reasonably large diameter it is
normally accurate enough done by eye. If
you need more precision try levelling the
head and measuring as per normal turning
methods. GHT once showed us how to
make eccentric collets to adjust a boring
tool height, the principle of which could be
adapted to this.

Boring cutting speeds are technically
the same as those for normal turning in
the lathe. Unfortunately a less rigid tool is
more likely to chatter and you must be
mindful of the out of balance forces
created by an off centre lump of steel, so
drop the speed to avoid any bearing or
accuracy problems. Discarding any spring
effects of the tool and assuming the
cutting is generated by rotating the boring
head (as opposed to rotating the
workpiece), it simply cannot produce
tapered or bell mouthed holes. It must
produce parallel bores which is, to say the
least, useful. It is sensible to lock the slide
during cutting, so get into the habit of cut,
unlock, adjust, lock, cut. With both heads,
adjustment, clamping and locking
procedures require the use of Allen keys
which | have, admittedly, not tried to
rationalise.

Remember that 0.01mm movement on
the slide is 0.02mm on the bore diameter. |
stamped the units of measurement on the
side of the Body to ensure | always
remembered. A boring head can be useful
for other applications, such as flycutting
with a short tool with the cutting face at
the front, or for taper turning by holding a
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1. Heavy Duty Head in use on Mill

TWO HEADS
BETTER
THAN ONE?

In this final instalment, Will Bells covers operational and tooling

aspects of the boring heads.

centre instead of setting the tailstock over,
although | doubt that | will ever use mine
for the latter.

Cutting tool options

A number of different tool options can be
used with either of the boring heads, some
of which are shown in diagram 2, with
details of tool tips being given in diagram 3.

Firstly there are a number of proprietary
round shank boring tools, both HSS and
TC tipped which will fit. One thing to
watch with any tools which have soft
shanks is that the area which is held can
be damaged by the grub screws. | would
suggest you grind some relief on the
shank in this area to ensure that removal is
not affected if damage occurs. This is the
reason for the shape of the bars shown in
the drawings. Similarly, any grub screws
with flat front faces need either to be hard
or need a reasonable chamfer to avoid

burring the leading edges and therefore
preventing removal. The boring tool
location diameters have been developed
around standard available metric tools, but
of course could be modified to suit
individual requirements. Adapter collets
are suggested for different tool sizes,
which could be turned slightly eccentric to
allow height adjustment if desired as
mentioned above.

Secondly, you can make your own from
either silver steel rod, hardened at the end
or grind from HSS. The silver steel option
gives an easily made quick tool which can
be made for a specific job, but more care
must be taken in use and sharpening
compared to HSS. The biggest problem
with silver steel is that it will reduce its
hardness at quite low temperatures. This is
a problem when sharpening and even
when turning. As a consequence it needs
to cut at around half the speed of HSS. |
generally avoid using silver steel tools
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2. Home constructed bar using carbfde ﬂp

where | can, although | do have a few
made up. To harden, heat the end of the
formed tool to a bright cherry red — be
careful not to overheat the edge as it is
likely to become over brittle. Quench in
tepid water to harden. If the tool is for
brass, | hone to a sharp edge and use
hard. If the tool is to be used with ferrous
metals, the tool is best tempered before
honing and using to avoid chipping. To
temper, polish the end with fine emery
cloth and very gently reheat the shank
until the tip is dark yellow then quench.
Sounds easy, but I'm colour blind, which
does make things difficult on occasions!
Thirdly, the user can make bars to suit
carbide tips - an example of which is
shown in photo 2 and was used for much
of the roughing work on the Quorn bores.
Last, but certainly not least, is the boring
bar with HSS bits, which is my preferred
option whenaver possible. Two designs
are shown in diagram 2, one which can be
used for the majority of occasions, and
one which is ideal for screw cutting. These
should be made in different lengths to suit

the range required. Of course, one can
modify to suit ones specific needs. If it is
necessary to break HSS bits to use in the
bar, grind a nick where you want to break
it, hold in the vice and hit with a hammer.
For safety’s sake, wear glasses and cover
with a cloth prior to hitting.

Specifically for the Heavy Duty Boring
Head, | have included a drawing for an
Extension Arm (item 15). This fits into the
side tool hole, as shown in diagram 4 and
allows the use of the standard boring bars
and tools. This provides up to 250mm
diameter, but of course the rigidity is
reduced, so use with care.

Cutting tool
geometry

As mentioned above, in theory all the rules
which apply to normal turning apply to
boring. Unfortunately we have, in effect,
that which we try desperately hard to
avoid, a huge tool overhang, and this
forces some modifications to the methods.
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Typical boring tool options
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Top rake

In any cutting tool, the top rake angle, by
which | mean the resultant of the side and
back rake angles, has a big effect on
cutting performance. Theory has it that
going from a positive rake (as shown in
diagram 3) to a negative rake increases the
power used in cutting, but increases the
strength of the cutting edge. This changes
and increases the forces on the cutting tool
and in particular has the effect of
increasing the tendency to push the tool
away from the cutting surface. Because
cemented carbides are extremely hard, but
brittle, the top rake is frequently designed
to be zero or negative which helps prevent
the tip chipping. For materials such as
brass or gun metal, zero rake is needed to
prevent digging in. But this is not good
news for our slender piece of stick with a
tool attached to its end.

Lead angle and tip
radius

The second important aspect to consider is
the lead angle, which is the angle at which
the front of the tool approaches the cutting
face. In the normal roughing tool, we give
the leading face an angle, which has the
effect of preventing digging in when taking
deep cuts (because the chips are wider but
thinner). Unfortunately, the payback is that
this causes the tool to again be pushed
away from the work and increases the
tendency for chatter. A big tip radius
compared to the depth of cut has a similar
end result.

Practical
recommendations

With HSS and silver steel tools for general
purpose use, | always keep a sharp cutting
edge, put on top rake and try to set at
centre height at the expense of limited
tool life. For brass | use zero top rake. If
you are lucky enough to have an
indexable carbide insert set up, they
provide a nice easy tooling solution and
are near essential for dealing with iron
castings. It is unlikely however that we

Model Engineers’ Workshop



will approach a rigid enough set up to
© take advantage of the cutting. The home
== 1° LEAD ANGLE concocted bar shown in the photo 2 with
the carbide insert has had, naughtily, back
‘ rake and bottom clearance ground, which
has worked in practice. The reduction in
edge strength is, | suspect, quite academic
L, for work of this class.

e With a boring head, the cuts practically
are unlikely to be particularly deep, so |
never use a roughing tool design. For
general work | use the shape as per
@ i diagram 3, basically keeping the front face

i l—( flat or slightly acute and keeping as big a
radius as the work will allow. 0.5mm
[l seems about right.

] 5 If a flat bottomed hole is required then a
..4: - tool with a front face ground with a
clearance angle is definitely needed. The
tip radius should suit the job, but be
careful as if the cut is bigger than the tip
radius this sort of tool can act opposite to
the roughing design and want to dig into
the surface.

Bottom clearance should be ground to
prevent scraping the tool against the work
surface. | use a small angled cutting edge
to keep some strength, but grind the rest
away in a radial shape, again as in @
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SHEET METAL
ETCHING @

Introduction

Some manufacturing techniques move quickly from industry to the home workshop,
depending mainly on how useful they are for one-off or small scale applications, how
much they cost in equipment, tooling or materials and how steep their learning curve
is. Within my own area of interest, (scale model ships), glass/resin fabrication became
a widely used technique very quickly and resin casting was adopted as quickly as the
availability of improved mould making and casting materials allowed. However,
though PCB etching is fairly widely practised, metal etching has been slow to be
adopted, although is now an effective technique for the amateur.

Sheet metal etching or, to use the more descriptive American term, chemical
milling, is widely used industrially for bulk production of small parts, including model
components, Its model applications, though, are generally commercially produced
etchings for kit or accessory producers who require multiple items. It is rarely used by
modelmakers needing parts for a single model and even more rarely do they do their
own etching at home. In the main, kit parts and model components take advantage of
the ability of metal etching to produce small and delicate items (Victorian wrought
ironwork in small scales, for example, or the handwheels and ring gunsights in
photo 1) or its ability to cut out multiple identical parts. However, metal etching is a lot
more versatile than that.

1. Artwork and
components -
handwheels and
gunsights.

L L
AppllCOl‘lOl‘lS dimensional components, as shown by the
depth charge racks and plough anchor in
Etching on one side only will show surface photos 2 and 3, and also in photo 12,
detail, or provide fold lines which ensure Photo 3 includes the transparent mask
precise edges and corners on three used for copying the image onto the metal
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John Purvis discusses a
technique which is invaluable
for the production of delicate

parts.

and an anchor etching before it was
folded.

Half etching can be used to make
patterns for casting, as well as surface
detail. The gun components in photo 4 are
folded patterns. The patterns in photo 5
are examples of half etching of thicker
sheet and were for a gun elevating
guadrant, the toothed outer rim of which is
also in half etched brass. The finished
castings can also be seen assembled in the
same photograph.

Half etching of thicker metal will also
produce badges or nameplates (photo 6)
in this case subsequently nickel plated.
Half etching of thin sheet, with or without
full cut outs, can be used for decorative
artwork, model vent and radiator grilles,
rivet detail, and areas of brickwork, tiling,
planking or chequerplate (also photo 6) -
the list might not be endless but it is fairly
long. Even the basic ability of etching to
produce multiple, identical parts isn't of
use only for commercial production; there
can be a need for multiple components on
a single model. For example, the zareba
around some warship gun mounts is, in
effect, a low wall of armour plate to
protect the gun crews. It is constructed
from heavy plate (15lbs./ sq. ft.) and needs
a large number of support brackets. These
are closely spaced so that any differences
between them would be very obvious. Of
course, multiple sheet metal parts can be
made by soldering several thicknesses
together and filing them to shape as a
block but, as those of you who have tried it
will know, this is not really practicable for
more than about twelve items. On the
model shown there are 94 zareba brackets
{photo 7), which would have been difficult
to make, and to make identical, other than
by metal etching.

Most of the etched items shown are
model ship components, since this happens
to be my main interest, but metal etching
has applications in many other fields. In
clock making, for example, “engraved”
faces and filigree hands, however ornate,
should present no problems. Frames could
be etched from heavier gauge material and,
in a CAD design, the bearing holes could be
placed very accurately, undersize for
subsequent reaming. Though the technique
is unlikely to be precise enough to make
finished gearwheels, as the etched edge of
the teeth will have a small ridge (shown in
Drawing 1, due to the manner in which
etching takes place), it could certainly
produce “part machined” blanks for
finishing. The range of applications in
railway and road wehicle modelling, to
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2. Three dimensional
assembly from two
dimensional components.
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judge by the wide variety of kits and etched
parts commercially available, must be
enormous.

In addition to all of this, very little
special equipment is needed and the cost
of it is not high in comparison with most
workshop equipment, particularly if you
make it yourself. The materials are
relatively inexpensive and the techniques
are no more complicated than those of,
say, resin casting. A range of materials can
be etched but the most suitable for home
use are copper alloys; brasses, bronzes,
nickel silvers etc. It is technically possible
to etch other materials, such as stainless
steels, but this is less straightforward in
the home workshop. Fortunately some
nickel silver alloys (e.g. NS106) are
sufficiently “silver” in appearance to be a
close enough match for most applications
where stainless steel or polished
aluminium needs to be represented.

Historic difficulties

You might think that a technique as useful
as this would have been very widely
adopted, so why hasn't it? Probably
because until fairly recently, it has been
difficult to produce consistent results,
comparable with commercial products,
due to limitations on the materials and
methods available to the amateur. This, in
turn, has perhaps made it appear complex
and a little daunting. In practice, like many
things, it is much easier than it appears
before you have tried it. In fact, metal
etching is merely an extension of PCB
production, with a few added twists.

PCB etching is relatively straightforward
and masking can be by a wide range of
methods. Of these the most practicable

system for double sided sheet metal is
photoresist. The PCB photoresists
available were, initially, aerosol sprays
and, more recently, precoated board and,
as those of you who have used it will
know, the precoated board has simplified
PCE etching considerably.

Of these two, only the aerosol sprays
have been applicable to home metal
etching and this has been the main
method used by those who have written
on the subject in the past and in my own
initial work. However, while it is possible
to produce usable metal etched parts
using resist sprays it is difficult, the results
are very variable and the reject rate high.

The one advantage of spray photoresist
is that it allows the use of odd pieces of
sheet but there are several disadvantages. It
is essential to clean the sheet very
thoroughly and to apply a coat of even
thickness, without trapped dust, air or
moisture. This is reasonably practicable on
a single sided PCB where some variation in
developing and etch rate due to varying
coating thickness is acceptable. However, to
achieve the required standard of coating on
both sides of a metal sheet, and of identical
thickness on both sides, is much more
difficult, particularly as variations in etch
rate cause bigger problems than for PCBs.

Current industrial
practice

The answer to the problem lies in
industrial practice, where the photoresist is
applied by the etching company, either by
dip coating or by hot rolling a
photosensitive film onto the sheet. Either
method provides a completely even and

©
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Drawing 1
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uniform coating, which is ideal. In industry,
developing and etching are usually by
spraying at a controlled temperature,
allowing tight control, and the closer that
you can get to that at home the better
though, fortunately, high precision isn't
essential. One other aspect of commercial
practice is the accuracy of the design work.
While computer design is not essential for
home etching, and I'll describe other
methodes, it is easier, faster and more
accurate and it cuts the cost of making
masks. | can now claim that, by using
precoated sheet and computer design (and
by taking some care with the processing)
my reject rate is nil. Apart, that is, from
mistakes, second thoughts and the odd
spot of carelessness and incompetence.

DIY or outsourcing

Having, | hope, persuaded you that metal
etching is one of mankind’s greater
advances since the development of sliced
bread, I'll try to give details of how to do it
and what you will need. However, before
doing so, | ought to deal with an alternative
approach. You might well wonder why it is
worth doing your own etching at all, when
there are companies to do it for you. The
standard sheet size used commercially is
12in. x 18in., about 300mm. x 450mm. If
you are able to fill this area in one go (as
you might if you need a large number of
items, or if they are large items) and/or you
are likely to want several sheets, then
commercial etching is a possible cost
effective approach. | have been in this
position only once.

Fairly recently my club produced a
“limited edition” semi-kit for a ¥:ith scale
boat, the “Swordsman”, which is the
modern successor to the Fairey
“Huntsman”. The metalwork for this filled
a standard sheet, part of which is shown in
photo 8. We needed an initial fourteen
sheets, with a possible future requirement
for more, and were able to produce a
design which limited the work needing to
be done by the etching company and
therefare kept the tocling cost to the
minimum. Otherwise, commercial
production would have been too costly for
components for a single model. Since, in
this case, the etching was to be done
commercially we opted for 0.5mm.
stainless steel. The company was able to
supply this in a high polish, which is ideal
for the models but made it very difficult to
photograph (photo 8 is, in fact, a scan).
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If you decide on professional etching and
pass your drawing to an etching company it
will produce the transparent mask tooling
and supply you with a finished etched
metal sheet in the material and thickness of
your choice. For one-off items or small
quantities, though, this has a few
drawbacks. The first is the cost. Each etched
sheet will be marginally cheaper than if you
etch it yourself as the basic material cost
will be about the same but there will be no
developer or etchant to buy. However,
assuming that your final drawing is entirely
suitable as a basis for the tooling
praduction (and you would need a bit of

experience of the specific design
requirements for that) the tooling cost will
be several times the cost of the etched
sheet, typically at least £60, and might well
be considerably more if the etching firm
has any work to do on your drawings.
Another consideration is that, to get the
most for your money, your design must fill a
complete metal sheet and you will have no
margin for error or second thoughts, as any
modification of the design would involve
retooling and hence added cost. For me this
is a major factor since | need components
only for the part of the model that | happen
to be working on at the time and have found

that | rarely need to etch a sheet larger than
about 180mm. x 130mm. Also, | sometimes
get it wrong, or have a better idea, and need
to do it again. Furthermore, it is easier to
etch smaller sheets.

Similarity to PCB
work

The stages in the production of etched
sheet metal broadly correspond to those
for etching PCBs. The drawing forms the
basis of the etch design from which the
transparent masks are produced. These
masks are then used to transfer the mask
design to the precoated metal in a UV light
box. The metal is then etched and, finally,
the mask is stripped off.

Though some of the work involved is
similar to procedures, which have been
described for PCBs by other contributors in
the past, there are aspects of them which
are particular to metal etching so, at the
risk of repetition, | shall still describe the
systems that work for me. This will also
include solutions to problems that might
arise, and odd tips, in the hope of
providing a practical guide which will give
good results and save you from some of
the mistakes that | made along the way.
Howvever, | don't claim that the methods
described are necessarily the only ones, or
even the best ones, and | would be glad to
hear of any better ideas.

Design and artwork
production

The object is to produce two “mirror
image"” drawings to form the basis for the
transparent masks. This can be done
manually or by the use of Computer Aided
Design software. For the moment I'll deal
with the manual method and leave until
later, the computer alternative, which
offers advantages to those who want to
use it. Another factor affecting design is
the type of resist to be used. Spray resists,
like precoated PCBs, are positive, so that
the areas protected from the light during
exposure will be retained, with the
unmasked areas etched away. The film
photoresists used for metal are negative,
so that the black lines on the mask are the
lines which will be etched. This is a slightly
more “user friendly” arrangement in that
the masks are copies of the drawings, and
also don't normally have large areas of

6. Nameplates produced from thicker material.
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7. Just some of
the 94 zareba
brackets.

black, which can cause printing problems.

The following notes are based on the
use of precoated sheet. The required etch
design should be drawn with all lines
included, whether they are cut lines, which
will appear on both sides of the image, or
fold lines and surface detail, which will
ultimately be on one side only. Areas
where half the thickness is to be removed
will be solid black.

There are some ground rules for
preparing the artwark. The first is that lines
intended to be “cut lines” (etching
completely through the metal), and fold
lines (which are to be etched on one side
only) must be at least as wide as the
thickness of the metal, though some
surface detail markings may be finer. Lines
marking surface detail can appear clumsy,
if they are the full width of the metal
thickness and it is usually better to make
them about 0.125 to 0.2 mm. irrespective
of the metal thickness. Surface detail
and/or fold lines can be included on both
sides, provided that they do not interact.
For example, a fold line on one side that
crosses a surface detail line on the other
will result in a pinhole at the crossing
point, or if one side is etched in chequer
plate then a fold line on the other side will
produce a “dotted” cut line.

To control the line width you will need
to use special pens. | know of three types
that are suitable (photo 9). There are the
traditional, adjustable width drafting pens,
reservoir pens of the type used with
“UNO" stencils, possibly the best known
of which are by “Rotring”, and the fine
fibre tip pens made by “Pilot”, among

9. Several types of suitable
draughting pen.

rk prepared for- ;
ial etching. "

others. Of these, the fibre tip pens are
rather easier to use, cheaper and more
readily available. Both of the fixed types
are made for a range of line widths and
any will do the job. Lines must be drawn
on the outside of the required area so that
if a 20mm. square is to be produced then
the 20mm. must be the distance between
the inner edges of the lines. Thus, if the
line width were Tmm. the actual distance
between the line centres would be 21mm.
It's rather like sawing on the waste side of
a line so that the kerf doesn't reduce the
finished size. Conversely, if the 20mm.
square is to be cut out of a component to
leave a 20mm. square hole then the lines
will need to be on the inside of the hole, at
19mm. centres. The same principle will
apply to circles and curves, which must
hawve their radii adjusted to suit the line
width. This doesn't apply to fold and detail
lines to be etched through only half of the
sheet thickness, which are drawn at the
true line position.

The etching companies’ design
recommendations provide for hole
diameters (finished size) to be not be less
than one and a quarter times sheet
thickness to ensure that they etch all the
way through. However, this isn't of serious
concern to us as a blank hole can easily be
drilled out. Slightly larger holes, of any
shape, can be drawn as black discs,
squares or whatever so that the material
etches away completely. However, this
practice should be limited to holes up to
about 3mm. diameter (or equivalent area)
as it wastes etchant. Larger openings are
better done as cutouts. To make drawing

easier and more accurate it may be up to
four times the required finished size and
subsequently reduced in the copying stage
of the drawings, which will be needed
anyway. The reason for setting a limit of
four times is to suit most copiers. As those
who have had drawings rescaled will
know, any modern copier will enlarge or
reduce on a percentage basis, but this can
lead to inaccuracy, particularly if multiple
copying is needed to achieve a particular
size, when errors can become cumulative.
Apart from this facility many machines will
also multiply or divide by two or four in a
single shot operation, and this is often
more accurate. It would be worth finding
out what the capabilities of your local copy
shop's machines are before starting and
then choosing your scale accordingly, but
bear in mind that the final reduced
drawing will need to fit on an A4 sheet. It
might seem an obvious reminder but
remember also to multiply the line
thickness when drawing oversize.

Photos 10 and 11 show the original
drawing and the mask for the zareba
brackets seen in photo 7. The drawing was
four times finished size and the
photographs show the advantage of
working at a larger scale as relatively
crude initial work has been greatly
improved by the reduction. To make the
photo 10 clearer a piece of white paper
has been slipped halfway in between the
two transparent masks to show up the
etch lines which appear only in the upper
mask. These examples show masks for
positive photoresist made from hand
drawn designs. No examples of hand
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11—Mask for zareba trackets. ———

drawn negative resist masks are shown
because | had changed to computer design
before starting to use negative resists.
Howewer, initial drawings for both positive
and negative resists are exactly the same.
The completed drawing now goes to the
copy shop to be reduced to finished size and
have two copies made, one of which must
be reversed to a mirror image. All of the
surface lines and detail not required on side
one can now be blanked out with a white
correction pen or, if larger areas are to be
removed, with pieces of white adhesive
label stuck on. At this stage the drawing
does not need to be elegant as long as it is
accurate. Side two is then treated in the
same way. Now bridges, or tabs, across the
cut lines must be put in to prevent the
compenents falling out when etched. If
there is a face side to the design, perhaps
the upper or outer side of the components,
then put the tabs on the reverse side. This
is again done with the correcting pen and
the line width of half thickness tabs should
be at least one and a half times the metal
thickness. The number required is a matter
of judgement depending on the size and
shape of each component. As an example, a
20mm. square would probably need only
one tab in the centre of each side, while a 20
x 30mm. rectangle would be safer with two
on each of the long sides. It's not critical, but
err on the side of generosity until you get
the feel of the work. It would be better to
have a little more work to do in separating
the components than to have them falling
out of the sheet. Unless the sheet is to be
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subject to further work after etching
{polishing or electroplating, for example)
these bridges need not be more than half
the metal thickness, and can be added on
one side only. If further work is to be done
on thin sheet then the tabs can be full
thickness (and will need to have been added
before the last copying operation in order to
appear on both sides). For heavier gauges it
will probably be sufficient simply to increase
the number of half thickness tabs.

Your drawings are now the patterns for
the transparent masks and must go back to
the copy shop to be transferred onto
overhead projector transparent film. Tell the
shop what you propose to do with the films
and ask for a quality setting that will give
the maximum black density. For negative
resist masks this is particularly important if
there are areas of black where surface detail
requires it to be half etched, as in a
nameplate, for example. It would be
important for all positive resist masks as
these will always contain large areas of
black. If you wanted transparent masks for
use with positive resist you would need
only to ask for the work to be inverted at
the transparency printing stage, giving clear
lines on a black background. If the drawings
are small enough there is no reason why
you shouldn't put them both on a single A4
transparency, provided that there is a
margin of about 30mm. around each.

Having described the basic procedure,
there are a few refinements which need to
be covered. It is common to need a
number of identical components, and it is
more economic to avoid leaving too much
unused space between components being
etched. Photo 10 shows how the brackets
have been repeated and “nested” to make
the best use of space. This was done by
making a number of copies of the original

cutting and pasting to produce the
multiple drawing. To get the multiple
copies ask the copy shop to “step and
repeat” to fill the A4 sheet. It is also
unnecessary to have each component
separated by unused metal. As photo 10
also shows, the cut line at the edge of a
component can be made common with
that of the next one. This is slightly more
difficult to achieve manually than by
computer design but it is still practicable.
Another space and material saving
technique is to paste drawings of small
items in the spaces in and between larger
components. All of this is done, of course,
at the initial enlarged drawing stage.

When the transparent masks are used
the printed side is placed against the
photosensitive coating of the metal sheet
to minimise distortion, which means that
lettering used on nameplates would be
reversed when etched. However, this can
easily be avoided. When blanking the
words on one of the two sheets retain the
reversed lettering so that, when the
transparent mask is made, it will read the
right way around when viewed from the
unprinted side.

A variation of this technique must be
used in producing right and left handed
parts when care is needed to blank the
lines on the correct sides to give the
properly handed component. To illustrate
how easy it is to get this wrong, photo 12
shows an etched part of a twin 20mm. gun
mount, which is a mirror image of the
required item, compared with the correct
component. As it happens, this particular
mistake was made in a computer design,
leaving me with even less excuse.

Making the masks

The two transparent masks must now be
joined and must be accurately in
registration. This is easier than it appears
and is shown in the photographs. First
place a strip of double sided adhesive tape
along one of the long edges of one of the
transparencies, on the printed side, and
fold a corner of the paper backing tape
back to make it easier to grip. This tape
should be the thin type, not foam plastic
mounting tape. It should be about 12mm.
away from the edge of the image for metal
up to about 0.3mm thick (more for thicker
sheets) and the edges of the masks should
be about 18mm from the image on the
other three sides (Drawing 2).

Now place the second transparency on
the first with the printed sides together

enlarged drawing of the bracket and then
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12mm

DOUBLE SIDED TAPE

18mm

Drawing 2

and manoeuvre it to line up the images.
This can be done by holding the two
sheets up to the light. When the images
are accurately aligned, hold the sheets
with one hand and clip them with a couple
of bulldog paper clips (photo 13). The
remaining backing paper strip can then be
gently peeled off the double sided tape
and the job is done (photo 14). With
practice you will find that you can hold the
sheets together with one hand while
removing the paper with the other, without
needing the bulldog clips.

There is an alternative method using a
light box, which can be the UV exposure
box if it is made to include separate
fluorescent tubes. Commercially made
UV boxes do not normally double as
light boxes but it is easy to build in a
couple of light tubes when making an
exposure box and this will be described
later. For this method lay a sheet of thin
paper on the glass screen with a
transparency on it, printed side
uppermost. When applying the adhesive
tape let it overlap the edge of the
transparency to stick it to the paper and
turn back the corner of the backing tape
as before. Having the lower transparency
fixed to the paper in this way makes it
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much easier to keep it still when
adjusting the second transparency over
it and the backlighting also makes the
job easier (photo 15). Having the
transparencies laid flat on the glass also
allows them to be held in position more
easily when removing the backing tape
(photo 16). Finally, simply cut the paper
and tape around the edge of the joined
transparencies. Either method is

completely practicable but using the
light box is slightly easier.

The thickness of the double sided tape
(about 0.126mm.) gives adequate
separation between the masks for metal
up to about 0.3mm thick, and two layers of
the tape will be sufficient for metal up to
0.5mm. For thicker metal it will probably
be advisable to add a strip of a suitable
thickness of card to the double sided tape,
with a second layer of tape to attach the
upper mask, to increase the separation. If
this is done then it will be useful to make
the masks a little larger and include some
registration markings around the design to
show outside the metal sheet. These will
allow you to check that the masks for the
two sides remain properly aligned. They
can be seen on the set of masks for
negative photoresist in photo 17. These
are for 0.6mm. sheet, which is why the
lines are wider than those on the
transparencies shown in other
photographs.

| have covered joining the
transparencies in some detail only because
it might appear to be more difficult than it
is. One transparency should be cut down
to be about 10mm. smaller on each of the
three free edges, as shown in Drawing 2,
which can be done before joining if you
find this easier.

In the next issue of MEW, the second
part of this article will deal first with the
exposure, developing, and etching
processes. Also covered will be the
equipment required, and how this
production technique may be assisted by
the application of computer aided :
draughting.




TAILSTOCK OFF

CENTRE TOOL

. L ]
The origin
| must start by saying that | cannot
claim any originality for this simple
device, as, if | recall correctly, it is
based on something published about
fifteen to twenty years ago in Model
Engineer. Unfortunately, as | do not
have the backnumbers, | cannot give
credit to the author concerned. The
accessory is useful in that it allows the
tailstock to be left undisturbed in its
accurate datum position on the
centreline when long shallow tapers
are to be turned. (Of course this tool is
also invaluable as it has a wider range
of adjustment than is normally
available on the standard tailstock).

The tool

The tool itself is mounted on a standard
No.2 or 3 Morse taper arbor which is
maodified with an M16 thread which is
screw cut on the end. This is also
equipped with a draw bar tapping on the
rear end to allow the tool to be fitted tight
into the tail stock to save any possibility
of the tool turning during the machining
of a tapered part.

It is simple to make and does not
warrant the machining of a dove tail slide
as the tool is clamped solidly in place
during any future machining sequence.
However if you are careful to achieve a
good sliding fit, then this will help to ease
the setting up.

Details are given for a small selection of
spherical centres, which should ideally be
polished and hardened. If you do not wish
to get involved in ball turning, then
centres of a bit less than the standard
60degree could be used. It must of course
be remembered that in use, the work will
be running out of line with the tailstock,
and hence the spherical centre is a
preferred arrangement.

Peter Rawlinson describes a time saving accessory for machining

slow tapers

1. Completed off centre device with spherical centres and alternative arbors, in case.

Machining

The Main Body is made from 30mm x
40mm bright mild steel and finished with a
smooth cut in and on the slide recess (To
obviate the large amount of material to be
removed during the hand “rounding” of
the slide block a small diameter end mill
may be used instead of the 18mm shown).
Having a reasonably heavy duty mill, | tend
towards the “Hewn from solid” approach,
however it should also be perfectly
acceptable to construct this component as
a bolted assembly of two parts thus cutting
down on the volume of swarf.

During this set up, the body part may
be drilled and tapped to create the
threads for the arbor location, and for
the M8 clamping bolts. This guarantees

2. Slide block removed, showing slide groove and adjuster shaft.

the tool will be parallel to the lathe
cross slide. Next, the 10mm dia hole is
drilled and may be reamed, although
extreme accuracy is not necessary, as
the thread in the slide block will align
the screwed shaft.

The slide block is slotted to allow
adjustment and incorporates the M8
tapping for the adjuster shaft. The block
requires to be a good sliding fit in the
main body component so that the
setting up is simplified. A good sliding
fit will help the accurate setting up.

The location hole for the spherical
centres should be accurately finished and
to this end | drilled, bored, and reamed it
at the same time as the adjustment slots
were milled. This operation could also be
carried out in the lathe by mounting the
completed tool in the tailstock and holding
the drills and reamer in the lathe chuck.

Fig. 1
Off-centre device
General assembly
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| M 5 ‘J" ok Mocidadin it oty Reteoaaty = ‘ assembled to main bodly.
| | ' - 2 .
A Y Thread protection
16mm : | ! 16mm When assembled, the arbor is screwed
< : J Ve into the main body and locked with an M&
Fig. 3 Slide block :
grub screw which bears on a very short
brass “spacer”. This is manufactured in
the following way and its purpose is to
i M12 THREAD avoid any damage to the Arbor M16
e =k P thread. The tapping size for an M6 thread
| | f fli:\\\, is 5mm dia. and thus we use a short
i 1 | 5 t“\ 5 ‘H o length (say 5mm) of 5mm dia brass. The
. frormr et \f‘ﬁ' brass piece is put into the tapped hole and
Y | ’ backed up with the grub screw. The grub
: - = 15mm screw is then used to push the brass piece
\ into the hole until it partially protrudes into
- STANDARD M3 OR 2 the M16 tapping. The M16 tap is then
MORSE TAPER screwed into the tapping hole, cutting into
Fig. 4 Arbor the end of the brass. This process is
repeated, driving the brass further in and
recutting with the tap, until the full depth
of the M16 thread is visible on the end of
i 54.5mm ——e=
216mm —,
= 34mm —-—Jl-— 2mm I"l
I‘I—- ”
g === e
Y =
M8 — | @10mm
! 8.5mm
Fig. 5 Adjuster shaft SPECIAL WASHER
2mm
Fig. 6 Adjuster knob and washer
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the brass. (Once the @
thread is cut, this
component will fit only
one way, so caution

should be exercised or the 4—— — | _,"' —

part could be marked in
some way so that it can
be replaced correctly).
This will save any
damage to the thread and
will allow the arbor to be

12mm

MAT'L: SILVER STEEL, HARDENED

Fig. 7 Spherical centres

re-used on other tooling.

Back to the
machining

The adjuster shaft could be made up from a
piece of studding and by Loctiting (or soft
soldering) a small screwed thrust bush into
position, however | carefully cut the thread
using a “Herbert” die box, which | found
quite adequate for the purpose. In my
amateur workshop, | do not expect this tool
to be used on a regular basis and | therefore

feel that there is no justification in hardening
this part. However if other readers wish to
carry this out, then | suggest the use of a
piece of silver steel 16mm dia. and then
machine completely from solid.

The adjuster knob is from steel and
should be knurled for grip. A standard lock
nut is used to lock this in position after
adjusting to remove any noticeable play.

Three special heavy duty washers are
required. The first of these is for the outer
thrust flange and might be machined
from brass or bronze. The other two will
be located under the cap heads of the
clamp screws.

Assembly is straight forward and needs
no particular comment.

In use

Again it is simple to use but | have found
that in certain applications that there is
insufficient space for the both the device
and the tool post. In such cases if the taper
is short enough, | revert to using the top
slide im conjunction with the removable

power feed that was described in MEW
issue 105. To gain extra clearance, it may
be useful to make up a longer spherical
centre just for that “awkward” job.

The vertical column of my “Congrieve”
clock is but one use of this tool, which |
have also used to turn the middle column
of a beam engine. However the connecting
rod for the “Wyvern” engine could not be
machined with it because of clearance. With
hindsight, even this could have been carried

out using a longer spherical centre. @

CAUTIONARY NOTE

If the reader should make one of these,
then a couple of little tips that may
prove worthwhile are: firstly, fit the tool
and make sure that it is tight in the
Marse taper, preferably retained with a
draw bar, and secondly, always adjust
the centre towards you. This way, if it
should slip in the taper, the weight of
the work will rotate the job downwards
and away from the tool).

Background

| built a Stent Tool and Cutter grinder many years ago and have used it extensively for
sharpening four facet drills and many different cutters including hobs. The precision
achieved must be dependent on the application of the cutter to the grinding wheel and
this | found left something to be desired. The problem appeared to be lack of
smoothness in the travel of the dovetail slide holding the tool holder; | stripped and
reassembled this on several occasions but with little improvement. Because the
application of the cutter to the wheel was controlled by the lever operated slide | found
it somewhat insensitive and my thoughts returned to the Quorn where the passage of
the cutter over the wheel is controlled by hand movement. It then occurred to me that
part of the problem with the Stent slide was due to the large overhang of the slide
when working on the left of the wheel, which was mounted on the left of the vertical
column in accordance with the drawings. The overhang produced a cantilever strain
on the dovetail slide, which was in part the cause of the lack of smoothness and
difficulty in adjustment of the gib.

Turnaround

| had just finished building a Quorn when |
visited the Model Engineers’ Exhibition at
Alexandra Palace and there | saw a Stent
with modifications, which would solve my
problem. The vertical column was rotated
one hundred and eighty degrees and the
wheel was on the right of the column: this
brought it in line with the middle of the
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base of the dovetail slide thus eliminating
the cantilever problem when working on
the left of the wheel. | regret that | failed to
make a note of the name of the exhibitor
or the Club stand and efforts to trace them
have been unfruitful. It is not, therefore,
possible to give appropriate credit to the
originator,

| returned home thinking that it would
be a simple matter just to rotate the

ONS

Giles Parkes describes
improvements o this popular
tool and grinder

vertical column one hundred and eighty
degrees on my Stent, but this of course
meant that the grinding wheel was at the
back and the pulley at the front! Since the
Stent spindle housing has built in
bearings, a different size at each end, this
presented a problem and | needed a mirror
image spindle. Having just built the Quorn,
I was aware that the spindle is separate
from its housing and can be turned end for
end with no trouble. | therefore decided to
build a separate spindle and housing to fit
in place of the Stent spindle housing and |
scaled up the Quorn spindle to take a
15mm central spindle with appropriate
larger angular contact bearings.

The same mirror image problem
applied to the motor, but this was just a
matter of turning it over end to end;
however when | mounted the motor to the
left of the wertical column the weight of the
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already built the machine to undertake a
similar modification.

Operation

Most of my use of the Stent is with a cup
wheel or saucer wheel: if | have to use an
ordinary wheel in the conventional way
and feed the work across the
circumference | still have the problem of
the wheel being on the left of the main
base slide and so the cantilever problem
again. With the separate spindle housing |
can always turn the spindle end for end to
bring the wheel to the middle of the slide,
and of course turn the motor over to
match. | can't see that | will need to do this
very often.

The new position of the cup wheel over
the middle of the dovetail slide makes the
application of the cutter to the wheel much
more smooth and the traverse much
easier; the toolholder is over the dovetail
base when working on either the right or
left of the wheel and no overhang: perhaps
| now have a redundant Quorn!

1. Unmodified Stent showing overhang
(courtesy A. S. Gray)

2. Face on view, showing
new relative positions.

motor tended to unbalance the machine. |
therefore mounted the motor to the rear of
the vertical column and this involved only
making a suitable bracket for the purpose.
No formal drawings were prepared for
the exercise, but it is anticipated that the
description and photographs will convey
sufficient information for anyone who has

l-fJ

- - t.—- miﬂ—q-

‘"‘J‘J“: ‘ll':
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GEAR HOBBING
WITHOUT CHANGE

1. Cutting a hob using the method described by Giles Parkes

Background

It all started way back in the early 1990’s while watching the Norton Racing Team at
Cadwell Park on their Wankel powered machines. | decided to have a go at making a
Wankel engine. After many trials and tribulations | successfully made two, a single and
a twin chambered. Both ran but were difficult to control, so | decided to make a half
size Norton engine. | needed some means of accurately cutting the internal gear teeth

on the rotors and the fixed gear pinions.

The gear size to be used was 32DP which is also the same DP as the gear train on
my lathe. Two gears were bought from “Hinchcliffe Gears” which enabled me to make
a 32DP hob using the method described by Dr Giles Parks in M.E.WW. No. 57 — April
1999 (photo 1). To be able to hob gears it is necessary to synchronise the gear blank to
the hob. As in screw-cutting, it is normally achieved mechanically by a gear train. To
cut different numbers of teeth the gear train has to be altered, hence, as with a lathe,
you need a good stock of change wheels. If instead of a gear train a stepper motor was
used to synchronously rotate the gear blank, life would be easier.

Electronic
alternative

Stepper motors work by pulse inputs,
typically 200 pulses per revolution, but |
thought this was too coarse to cut gears. A
20 to 1 worm and wheel gearbox was
added so the new ratio would be 200
pulses x 20 = 4000 pulses required for

1 revolution of gearbox output shaft.
Having sorted out the gear blank drive,
some means of synchronising it to the hob
needs to be arranged. This was achieved
by fitting an encoder to the hob mandrel.
Encoders give a fixed number of pulses
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per revolution: - 200, 400, 500, 800, 1000,
1024 pulses per revolution are some of the
encoders available. The one | used was
500 pulses per revolution so an 8 to 1
tooth belt drive was used.

Thus having 4000 pulses per revoldtion
output from the hob and the gear blank
requiring 4000 pulses per revolution the
hob and gear blank were synchronised 1
to 1. To be able to cut different numbers of
teeth a divide by “N” divider was used.
This particular unit is capable of dividing
by “2", “4", “5", “8" or 10" depending
on what is selected, Divide by “2" was
selected. If a gear with 30 teeth was
required the divider would be set 30/2 =

Brian Thompson describes his
elecironic synchronisation
system.

15. A gear with 31 teeth would be 31/2 =
15 r 1 the 1 remainder was set by an odd
feven switch. In theory any number of
teeth from 2 to 999 could be cut just by
changing the number switches.

Heavy duty and
Mark Il Versions

Since cutting all the gears for my C.V.A.
lathe, John Stevenson from Nottingham
was very interested in the unit, which was
displayed at Donington Model Engineers’
Exhibition. John bought a proto divider
unit, coupled it to a stepper motor and
gear box with a hollow output shaft and an
encoder with 1024 pulses per revolution
which required a 1.953125 to 1 drive to
give 4000 pulses per revolution a tooth
belt drive with 84 x 125 toothed wheels.
The unit was set up on a “Victoria”
universal miller (very robust setup) and
successfully cut gears he required. He then
ventured to cut worm wheels, helical and
crossed gears, all of which meshed very
well. He was also in contact with a fellow
enthusiast in America - Don Foreman, an
electronics engineer who designed a
multiplier unit for the encoder, so instead
of 1024 pulses per revolution it gave
4 times = 4096 pulses per revolution.
John and | then decided that if we
doubled the output of the encoder from
4000 pulses per revolution to 8000, the
odd/even switch would not be required
and the number of teeth required on the
gear blank would be selected by the
number switches (no dividing required).
Encoders come with 2 or 3 channel
outputs, channels 1 and 2 usually are in
quadrature, i.e.: one, a % cycle behind the

2. Hobbing a gear electronically, the
encoder drive belt is visible.
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5. Wires, I.C. sockets, and other components have been added.
L]
Vero board version

The divider board described is based on an
encoder giving 2000 pulses per revolution
whether it be an encoder which gives 2000

other. The third channel usually gives

1 pulse per revolution. Don Foreman'’s
circuit multiplies channels 1 and 2 by 2
giving 4096 pulses per revolution.

Test procedure

With 9 volts A.C supply to the board a
few tests can be made before inserting
the I.C.'s.

Voltage Regulator
Test between
Pin 2- and Pin 3+ = 5 volts

MC14584

Test between

Pin 7- and Pin 1+ }
Pin 3+ } = 5 volts
Pin 5+ }
Pin 14+ }

CD4070

Test between
Pin 7- and Pin 14+

HEF 4059

Test between

Pin 12- and { Pin 11
{Pin 13
{Pin 14
{Pin 24

=5 volts

=5 volts

o o o

Pin 12-and 7

}

}

!

}

i

} Zero Volts WITH ALL
}  No. SWITCHES AT “0”
b

}

}

}

NSO UIOo M

[T U R S O QR )

pulses per revolution or tooth belt driven to
give 2000 pulses per revolution of the
cutting mandrel. A block diagram is shown
in Fig 1. The first board | made was an
etched circuit which also had a low power
stepper motor driver included on it. For
muddled engineers not wanting to do down
the etched circuit board way |'ve done the
circuit on 0.7in. pitch Vero Board, 53 holes
long and 22 holes wide. | had never used
Vero Board before so it was rather a steep
learning curve, but this should make it
easier for those who do not have circuit
board etching facilities. It was all initially
worked out on graph paper. Don't worry it's
similar to painting by numbers! The
schematic circuit diagram is given as Fig 2.

Board construction

Clean the copper strips with fine wire wool
or Scotchbrite. Working from the

©
ENCODER STEPPER STEPPER
1701853125 1024 PPR  MULTIPLIER DIVIDER DRIVER MOTOR
P ._.T“"h-_-.x ¥ i | — = e - — —— r—
[ ] | i =
I_f 1 & “-I I E 1 | 3, - .—_I“
| st |} [ eor }— - 2000 | i ‘—— I—.._—._..i \II
\ f o l m .‘l I r-l’
| ,j < fﬂ}' \» —.AL//
o Vs = -_i | L
SELECTOR
SWITCH
BLOCK DIAGRAM
Fig. 1 Block diagram
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@ “component side” drawing (Fig 3), mark
w the holes on the board with a marker pen
OF where the link wires go (Photo 3), solder
= -0 the lines in, mark for the resistors and
% 2 & solder them in (Photo 4), next the 13
5 2s =g wires which go to the divider switches,
; 8 [e] E finally the remaining components (Photo
¢ 4 | O - N F WD ONDDO N Z Refer to the “strip side” drawing (Fig 4)
e e ey o for the detail on cutting the copper strips. |
8|0©000000000000000000000 24|  useda %in. drillin a small hand held
# |OOOOO0O0OOOO0OOOOO0O0O0D0O0O0O0O =Q chuck. A magnifying glass is handy for
ol (oo NN o NeleNoNeoNoN o N o N o N o NeNel e E weary eyes; one of the cuts | made had
Z |00000008ES60060 000008000} (g, left a very thin sliver of copper uncut.

c 2|0 00 eceecce Qo0 00 ~J Consequently the board didn’t work,
PRRTATIRS.- B o) 00000 fo=oXoNo) fortunately when the fault was found and
= 8 L 0o 00000 0000 cleared it worked perfectly. The number
<T '(3 @‘t o0 switches are marked 1-2-4-8-C as are the

m E 'Tm O 00000 @0 wire connections on the schematic
o 90 0000000600860006060860600 drawing. Common is linked to all three
¥ |O000000QGi00000OG®O®OOOO®S®SOO switches. | used sockets for the I.C. chips
) 10000866060 0000000000/00 2 so static tests could be done without the
¥ 2ee{1ee00000000000000/00|1 chips in the circuit.

< s[dloccoo000000000QQOOQOQCOQOOl0O|& On the original set up the output from

TR=) 00 0 ere-e-o-o-c-0-0-0-6-6-8 0l0 O LJIE the divider was able to c}rwe the earlier

S gloe®@8o0000/goo0000000000|00 e e ol Lot

~ o 2 uro Unit needs a little more comph, so a

3 ”h = 0‘50 ROO00e0000008 9000 MOSFET was added later, which explains

i gg;ggg';gggggggg""mg a little of the boards chaos.

51

QOOO.—G—B—G—.OOOOOO%%%%C&DOO A d

&> 000000000000 0OO (o)z ol o] ccpracyan
R L ophomns

mr- 00000800000 E0OR0O000 The speed at which hobbing can be

s looooo o accomplished depends on the stepper
2 o006 00006000040 motor response at high stepping

o 0000000000 000000000000 frequencies. This is particularly the case
o 0000000000O000OOOOOOOO0OO when low tooth numbers are selected.

= R 09000%0.—9—9—.0000.—6—6—8—6—.0 The photos show hobs made of EN8

= (e ] s 3 00000Cie0e0@@@Q@®@Q@0O0000| used to cutting gears, and also fly cutters

£ vloooeomo@O0Ol0000O0O0OO0O0OO0O0OO0O|S of silver steel usedtocutadaisyw:heel
S oo—e—e—e—oooooiooooooooooo & and count wheel for Dr Woodward's
sloooocooooococléeeeeeeoocooo O Slegrlless Clock which was serialised in
.E. It must be noted that you still have to
&I‘_ 00000000 00008660 06660 O set the helix angle on the table for fly
800000000 8ESE66800000000 cutters just as with hobs, and when
Q & |0O0000 000660000060 00000 grinding fly cutters, they will require a
< 2|10000000666€00000000000 clearance angle slightly greater than the
ﬂg L [oNeNoNoNoNoNoNoNoRoNoNoNoNoNoNoNeoNoNoNoNoNe) helix angle.
. 6 W =10 O ®-6-6-0-0-6000090 .-9-%—. 00O | made an encoder disc in %s clear acrylic
g £ ; ©e 0000 900000800 @.’V‘Q @000 zw'!. dlz?megegm_th So_gs.lotsd, thlt::_cmterI
=55 2[00000008666000CeH60000 00031, caits e tevalition: Several it
!ZCEE Em 00000000COGIe00000O o 3 w.rerenéeded?oge‘cadepth.of10to12
S22 e 000000000000 0OO0O000O00O0 ‘Q_ thous which were then filled with
U’E%g o 0000000000200000000000 0 blackboard paint. The disc was then set up
%(‘50" T|O00000000CI0e0Q@@®O®@O00Q000|= on a test rig and run at 1000 revolutions
%aam 2 0000000000 OOO0G® O M@0 per minute. Checked on a ‘scope, the
fZUE o |oooooOOO 080000000 output was found to be almost jitter free.
g%%i o loooooooocoBbooobo 000000 Gearbox ratios other than 20 to 1 can be
°Jug ~ |[0000000000DO000O0000000 ”5?‘;-_
EZ52 © |00000000m000008a00000 St ol
gégg 0 000000 ES©O00@9000000000O0 200 x 15 = 3000 pulses per
gm_c'_ﬂ <+ 0000000066608 000000 revolution
2593 ® |JOOOO0O00O8E66606066066060680000 or 10 to 1 would be
8232 o IO0O0OO0OO0OO0O0OO0OOOOOOOOO0OOOOOO 200x 10 = 2000 pulses per
Dggg - PI€09090089095000009990C hutthehobcutswour-lilvgtleuéit:oar:'ser
w _J_ .
romag i =S g TR % Use of higher ratio gearboxes is
. > - i w uncharted territory, and may well reduce
e e i g . g o - the speed at which the hob can be run.
= feais = C D
aQ c .
e 5 5 s | Conclusion
(i o £ It has been a very satisfying project which
&k S has shed a whole new light on gear
8 g P cutting, whether it be a daisy wheel for a
== . clock or a helical gear for a power drive.
o E‘ Now back to model making.
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cutters used to create them.
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6. Enclosure houses board together with power supply and stepper driver.




MACHINE VICE FOR

THE MYFORD

Dyson Watkins describes an easily made accessory for better

work holding.

Background

| have for years struggled with the various work holding problems that have cropped
up, where a decent vice, particularly a small one which would fit easily on the vertical
slide, would have been a blessing. | did make a ‘temporary’ clamping arrangement that
was a long way from being satisfactory, but it did the job. | visited a number of model
engineering exhibitions and hunted around the trade stands for one of the vices made
by Myfard, but was informed that the Myford item was then out of production, and
furthermore if | did manage to come across one, then it would probably cost me an
arm and a leg. (| later learned that, while the earlier Myford item had indeed been
discontinued, an improved version had been introduced as their part number 78217.) |
therefore decided at long last, to modify this “temporary” arrangement into a piece of
equipment worth using. | should state at the outset, that had a slightly longer piece of
material been available from which to make the body, and then | would have increased
the capacity by a little more. The vice has however ended up at its present length,
which is still a useful size. The most serious problem with the original lash up was that
the sliding jaw lacked squareness of movement although sometimes this was a mixed
blessing because when holding material, which was slightly tapered, the jaw would
simply align itself to the work on clamping. The jaw would however end up out of
square in the vertical plane. The new version has a tenon and a bottom plate, which
now imposes constraints on the jaw movement, keeping all things square.
Additionally, a retaining plate has been added to the back of the sliding jaw to keep it
in engagement with the end of the screw. Those readers owning a mill should have no
difficulty in making this little item, but it is also quite likely that being in possession of
a mill would mean that they would not need this vice, their need for machining, using
a vertical slide, being rather remote. It would however make a nice little gift for a not
quite as well equipped friend! The project is well within the capacity of the Myford
lathe and the text is aimed at the Myford owner.

The body

For this | used a piece of steel measuring
1.625 x 2.00 x 3.625inches, as shown in
Fig 1. It might be possible to produce this
as a bolted assembly of three parts, but |
feel that the “hewn from solid” approach
makes for greater rigidity. Check the
material for sectional squareness and
initially choose the flattest side for the

2. Machining the slot and tracks for the sliding jaw.
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bottom. Set up in the four-jaw chuck and
lightly true up the surface, which will be
the datum for further work. All other
surfaces will be either parallel or square to
this. Next mark out the hole positions for
the four securing bolts and drill through
from the newly machined bottom using the
drilling machine. Then turn the block over
and drill the counter bores to their finished
depths. The block can now be mounted on

1. Completed vice mounted on vertical
slidle.

the vertical slide using these fixing holes
for machining away the waste material.
(Much of this waste can in fact be removed
by turning in the four-jaw chuck, which will
ease the milling work considerably.) Make
sure to set up the vertical slide using a dial
indicator so that the block when mounted
will be accurately positioned relative to its
bottom face. Complete milling of the gap,
taking extra care to produce a good finish
on the bottom of the gap (which forms a
sliding surface) and the inside of the fixed
jaw. An important point when milling, is to
clamp up any slides that don't need to
move during machining. Ancther point is
to avoid “climb” milling on the lathe,
because most lathes do not have the
provision of backlash eliminators.

3. Milling the tenon on the moving jaw.
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4. Screw retaining plate with moving jaw
and shouldered plug.
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Fig. 1 Body
Long slot
© 7 )lf/' } If the long slot should be tackled next then
/r 1 05000 it will avoid the need to re-set the slide
Al f later. This time mount the block (photo 2)
i using studs passed through from the
-  Z1omm bottom into ‘T’ nuts or strips for added
g strength. Clock up true and set the cutter
on centre. | tend to use a wobbler for this
- 0.8750 job, but a centring needle or a sticky pin
-= t=0.1875 ~ FINAL SIZE DETERMINED FROM BODY* will be accurate enough. | used a 12mm

end mill for this task, taking light cuts to
avoid excessive cutter deflection. When
the slot has been completed, follow this up
by milling the tracks for the moving jaw
bottom plate.

The outer ends can be squared up next.
Use parallels under the body to avoid
possible damage to the slide surface. If
preferred, the slide can be swung through
90 degrees and the end to be trimmed
allowed to project a little beyond the edge of
the slide. It is worth getting the ends square,
in the event that the vice might need to be
used on end at some point in time.

6. Underside view with jaw bottom plate
clearly visible.
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While set up in this fashion, it is worth
drilling and tapping the M12 hole. This
thread does need to be axially true in order
to avoid alignment problems later that
could cause binding of the screw nose with
the walls of the hole in the moving jaw.

L] [ ] .
Sliding jaw
This part is detailed in Fig 2. To commence
the machining process, it was squared up
in the four-jaw chuck, and most of the
waste material that would have needed to
be removed by milling was roughed out at
this stage. In the absence of a milling vice,
| used the one of the jaws of the newly
completed vice body as a small angle plate
for mounting the sliding jaw during the
next stage of milling. | used a couple of
toolmaker's clamps to secure the partin
place (Photo 3) and set up carefully with a
dial indicator. Slip gauges were used to
determine the slot width, the slip stack
being measured with a micrometer in
order to arrive at the finished width. Thus
the dimension aimed for would be the
same, avoiding any errors creeping in
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from the use of several measuring
instruments e.g. a micrometer and a
vernier caliper. The length of the tenon
was then trimmed back to match the depth
of the mating slot in the body. Carefully
remove any burrs.

The next stage is to drill the hole in the
back of the sliding jaw into which the nose of
the tightening screw will engage. The
method | used which is by no means the
only way to do this stage, is to clamp the jaw
into the slot up against the M12 hole. | used
a toolmaker’s clamp for this, then spotted
through with a 10.2mm drill. Swap the drill
for a 10mm size and take it down to depth.

Screw retaining
plate

A small piece of ¥%in. gauge plate was used
to make this {Fig 3). Cut out the part and
file to size. Mark out and drill the three
holes. Do not cut the slot into the centre
hole just yet. Make a shouldered plug with
one end to fit the 10mm hole and the other
end to fit the centre hole. This can be

turned from any convenient piece of scrap
metal, and discarded after use. Push the
larger end into the hole in the jaw, and
then slide on the retaining plate. The plug
will hold the plate so that both holes are
concentric. Clamp squarely in position
without covering either of the fixing holes,
and spot through to transfer the hole
positions onto the jaw. The plate can be
removed now, and the tapping holes
drilled to depth. Tap the two holes. The
slot can now be cut in the plate and
cleaned up to just fit over the undercut in
the nose of the thread. The plate, with
moving jaw and shouldered plug are
shown in photo 4.

Jaw bottom plate

This can also be made of ¥in. thick gauge
plate, (Fig 4) as there is just enough
thickness to accommodate the
countersinking for the screw heads. | made
the plate to 1in. square. This allows some
material to project on either side of the jaw
tenon. | decided not to remove the surplus
material as it provides a little more margin
around the edges of the countersinks.
Assemble the jaw into the body, and
clamp against the fixed jaw. Using the
plate as a template, spot and then drill the
first tapping sized hole. Tap to depth, next
insert the first screw which will prevent
movement while spotting and drilling the
second hole. Attach the bottom plate.
Clean thoroughly and reassemble. Check
the working clearance which needs to be
the minimum needed to allow for easy
sliding. Adjustment can be made to the
working clearance, either by the use of
shim, if too tight, or by removing the
required amount by skimming in the lathe.

Screw

Purists may accuse me of cheating here
but | used a length of studding for this part
(Fig 5) and silver soldered a matching nut
on the end. The end was then skimmed
over in the three-jaw chuck. A tommy bar
hole was drilled through the nut with a
5.5mm drill. The nose of the screw was
then turned to provide a loose fit in the
mating hole in the jaw. The extreme end is
turned to an angle matching that of the
10mm drill point. The tip is faced off flat
for a small diameter equating to the drill's
chisel edge length. Check fit in the hole to
establish the position for machining the
undercut. Should the clearance be
excessive, there will be more backlash
when winding the jaw back. | have allowed
the end of the spindle to transfer the thrust
directly to the jaw and added a dab of
grease on final assembly. The nose end
can be seen in photo 5 together with
details of the other parts.

Comments

The body has been left square all over
with the view that it could be useful at a
later time for setting up, where the vice
could be used on end, or perhaps on its
side. The jaws have been left ‘soft’. If at a
later time they show signs of deterioration,
then | will face them with harder gauge
plate jaws. Apart from these
considerations, the vice is very
satisfactory, and a useful piece of tooling.

Enjoy. @

37



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.

The Harrogate show provided an excellent opportunity to chat to a number of suppliers and catch

up with recent developments.

Warco

Sensitive

drilling
attachment
from Myford

Several new accessories were on show.
The sensitive tailstock drilling
attachment had earlier been seen very
briefly at the Sandown Park exhibition. |

obviously desirable that the display
prototype “walked” within two hours of
the show opening. Thus the unit on
display at Harrogate was modified for
more permanent attachment to the
machine. The chuck capacity is given as
0 to 4mm, and the jaws do indeed have
sharp gripping edges to cater for very
small drills. As can be seen from the
photo 1, where a number 60 drill has
been used on a brass component, the
lever arm is light in weight and makes it
very easy to apply delicate finger
pressure for fiddly jobs.

The large faceplate option is not new,
but now, to match it, a suitably sized
“Keats” type angle plate has been
introduced. Both are shown in photo 2

comparison, the offset position giving
an impression of the eccentricity which
might be set. The quality of the angle
plate lives up to what we have come to
expect of Myford. Any turning work
naturally requires various cutting tools,
and the new set of twelve turning tools
incorporate the Myford “Boat” system
which allows fine adjustment of the tool

tool holders. Included in the set are
those for left and right turning, internal
and external threading, parting, and
boring. Contact Myford on 0115 925
4222

Small and iarge fscepfates shown
with Keats type angle plate.

say very briefly because this device is so

Two new machines were on display, both hand operated. First is the “Croppit” bench
shear (photo 3) easily capable of cutting 3mm material. Extra cutting force is.
generated by the reduction gear arrangement which moves the blade. In addition the
profile of the blade supports makes it easy to do long straight line cuts. Smaller parts
may be successfully nibbled close to required profile for final finishing by linisher or
file.

The second is the “Magnum” bender (photo 4) which has a very small footprint, but
again capable of handling 3mm material by about 150mm acrass. The device is the
brainchild of Paul Prince who has evolved it to deal with precision forming of
components for light aircraft. Notable features are the interchangeable rear bedplate

(the standard has slots for backstops), two
I position bending bar giving alternative bend
radii, and rare earth magnets set into the base
to retain steel components during set up.

For more details on these contact Warco at
~ 01428 682 929 or visit www.warco.co.uk

”Cra dem onsrral‘ed
by Warren -

¥

beside the smaller standard faceplate for

Arc Euro Trade

height without the expense of adjustable

The display of tooling and machines included the recently announced combination
guillotine/bender (photo 5) and also the range of stepper motors and drivers. One of
the new large motors was shown under power fitted with an aluminium disc of about
one inch thickness and three inches diameter. Trying (unsuccessfully) to stall the motor
by hand gave some impression of the torque being produced and confirmed my view
that these will offer a low cost route to retro-fitting CNC to professional size
equipment.

Since the show | have learned Mini Shear Brake from Arc Euro Trade
that as a result of many customers
asking them for information on
how to fit taper roller bearings to
their mini-lathes, there is now an
area on their website titled
“Projects & Articles”. By clicking
on this title, you can see articles
on: C3 Mini Lathe headstock
bearing change, Myford ML7 cross
slide leadscrew thrust bearing
modification, and power supply for
the larger stepper motor. More
information is available from Arc
Euro Trade on 0116 269 5693 or at e "0
www.arceurotrade.co.uk T
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D M Machining Services

B63 2PQ

On a rather different tack, | made contact recently with Mike Parsons, who runs D M Machining Services, and who has been offering a
bespoke service to the motorcycle fraternity, producing copies of obselete parts, and redesigned items such as stainless wheel
spacers, float bowl drain screws, and remote carb balance kits. This facility to handle prototypes may also be of interest to model
engineers whose projects outgrow their workshop capacity. Mike can be contacted on 01384 836 461 or at 65 Lyde Green, Halesowen,

New Polishing Kit from Eternal Tools

Chester (UK)

| was interested to have a look at this kit, as some time ago, | had attempted to make a
45 degree prism in Perspex. Machining the shape was not a problem, but polishing to
optical clarity proved to be another matter. The kit contains Micro-Mesh sheets in
grades 2400, 3200, 3600, 4000, 6000, and 8000, a container of Micro-Gloss liquid, a
polishing flannel, and a semi-rigid foam block. The makers claim that the cushioned
structure of Micro-Mesh makes for more even cutting and a longer abrasive life (up to
six times longer) than conventional sheets). It can be used either wet or dry on metals,
plastics and wood, and as one of the applications quoted is restoring the optical clarity
of aircraft windows, | felt that revisiting the prism might be instructive.

The now somewhat battle scarred lump of Perspex was unearthed from the scrap
box and treated quickly by rubbing against each sheet while laid on the foam block.
After the 8000, it was probably about as good as before. Applying the liquid polish
however did give an order of clarity not previously achieved. This was a quick trial
conducted against the clock, but
nevertheless produced a good result. Given
more time and care, it should be possible to
rival commercially polished items. Should |
at some time wish to pursue the prism
project, then the method is now available.
As noted above it should also be
emphasised that while | chose a quick test
on plastic, the kit is also suitable for wood
and metal.

The complete kit can be obtained from
Eternal Tools priced at £19.95 plus £2.50
post and packing, but free delivery if
purchased on line. They can be contacted

(U] at 159 High Street, Pershore, Worcs. WR10
e i 1EQ, by phone 0114 268 5472 or website
ISC e IRGEl info@eternaltools.com

In addition to the conventional machines and
tooling, Reg. Pugh is in the process of adding
CNC conversion hardware (photo 8) to his
range. At present the items available include
size 23 and 34 stepper motors, 16mm dia. x
2mm pitch ballscrews and nuts (available to
length up to 2100mmy), cast aluminium direct
drive and reduction drive adaptors for size 23
or 34 motors (either as cast or machined), zero
backlash drive couplings, and micro switches
(limit switches). More details can be found on
the website www.engineerstoolroom.co.uk or
by phoning 01443 442 651.

Selection of CN&_-}'erated items
available from Engineer’s Toolroom.

Reeves 2000 Press release

“Reeves 2000 are pleased to announce that over 8000 products are available to
purchase on-line. Customers are requested to go to our main site at
www.AJReeves.com and then to the shop. This site is fully secure for web orders.
Despatch is normally same or next day from over 100 tonnes of stock.

There is an extrensive range of new products not in the printed catalogue that can be
ordered on line, or purchased in our shop. The printed catalogue will continue to be available
and updated from time to time. This can be ordered by telephone, in writing, or on line.

New products include books such as the magnificent “Doble Steam Car”, drawings
and castings for steamboat engines, our range of steam fittings and drawings related to
road going vehicles.” Reeves 2000 can also be contacted by phone on 01827 830 894.

With the growth in the popularity of
large scale model making has come a
matching rise in the ownership of
larger machine tools. Whilst many of
us may aspire to full size toolroom
equipment, few of us can
accommodate a full size Bridgeport or
similar. The new 836 Turret Mill aims
to solve this dilemma by having a
footprint comparable to a smaller
machine, but with an R8 Spindle and
table size of 910mm by 200mm offers
near Bridgeport capacity. Table travel
is 600mm by 240mm which of course
may be augmented by head rotation
and overarm travel. The drive motor is
1.5HP, and standard accessories
include coolant, X axis power feed,
one shot lubrication, and a %sin
threaded drawbar. Price has been set
at £2995.00, extremely competitive
against a real Bridgeport. Chester are
on 01244 531 631, and will be pleased
to give more information.

Jean Burhouse

Exhibited on the stand was the full
range of Proxxon machinery which
included both the thicknesser
announced last year, and the just
introduced miniature chop saw (photo
7). As with all Proxxon equipment, this
is aimed at the smaller scale
enthusiast, and efficiently cuts sections
of wood or light alloy either square on,
or at an angle. An interesting feature is
the vice, which has two moving jaws,
ensuring that the material stays in
position on centreline.

_———

New Proxxon Chop Saw from Jean
Burhouse.
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Fireside reading

Hand Scrapin

The full title reads "Learning the Lost
Art of Hand Scraping from Eight Classic
Machine shop Textbooks”. As the
unabbreviated form indicates, this book
collates relevant chapters from eight
respected engineering reference books
dating from 1880 to 1917. The
numerous sources spread over almost
forty years ensure that differing
emphases are included. As many of the
original sources predate the
widespread use of photographic
material, the illustrations are by way of
good old fashioned engravings and
drawings which are printed with good
quality showing fine detail. If you want
to learn how to make a scraper and
then use it, this little 48 page book will
let you into the secret. Reprinted by
Lindsay Publications, it can be
obtained from Camden Miniature
Steam Services, price £3.95 plus £1.00
for UK post and packing.

—

- B
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Machine Shop Essentials,

Questions and Answers
by Frank Marlow

In almost all respects, this volume is a complete
contrast, being 500 plus pages of bang up to-date
material. As the introduction comments, the book
covers manually controlled machines as might be
used by model makers, instrument makers, car and
motorcycle enthusiasts and gunsmiths.

While it does not set out to cover CNC
machinery, it does include digital measuring
equipment, DRO’s and the Sherline electronic
rotary table controller (similar to
“DivisionMaster”) along with other items of
modern tooling. As the title indicates, the
presentation is in Q and A form, typified by the
opening question “What are the essential
measuring and marking out tools, and how are they
used?” Twelve chapters are headed: Measurement Tools, Layout and Job
Planning; Basic Hand Tools; Filing and Sawing; Grinding, Reaming, Broaching and
Lapping; Drills and Drilling Operations; Threads and Threading; Turning Operations;
Milling Operations; Fastening Methods; Machine Shap Metallurgy; Safety and Good
Shop Practices; Other Shop Know How. Appendix one covers sharpening steel lathe
tools, while two deals with (American) sources of supply.

What you will not find in this book is page upon page of reference data, as you
might find in “Machinery’s Handbook”. Thus in the section on taps, few tapping drill
sizes are given, but the concept of “Percentage engagement” is clearly explained and it
is noted that tap loading can be reduced by up to 656% by changing from 80%
engagement to 60% which is adequate for most situations. This is also a book almost
totally devoid of photographs. It does however boast over five hundred line drawings,
which illustrate topics with excellent clarity of detail. In many instances, a section view
shows what the camera cannot.

In summary, it may be thought that the use of the word “Essentials” in the title is to
understate the scope of the book. It provides rather more than just the bare essentials
for most of what one is likely to encounter in amateur or low production machining
work. The ISBN is 0-9759963-0-4 and it can be obtained from Camden Miniature Steam
Services price £28.25 plus £4.60 UK post and packing. Camden can be contacted by
phone on 01373 830151 or by post to FREEPOST (BA1502), Rode, Frome, Somerset,
BA11 6UB.

Model Engine Mechanics

by Gordon Cornell

This book is unusual in that, as it is aimed at a niche market, (constructors of model two stroke
engines) the author, Gordon Cornell has decided to print and publish off his own bat. The author has
been closely involved with small size engines since working for E.D. and Frog in the 1950's. Since then,
after working in the motor industry in the midlands, he has manufactured small batches of his own
state of the art, “Dynamic” model aero engines. Visitors to Donington exhibitions in recent years may
have seen him surrounded by fascinated spectators, producing typical components on a Wabeco mill
at the Pro Machine Tools stand, and long term MEW readers may recall his articles on equipment
related to engine making. The book runs to 156 colour printed A4 pages, and is comb bound with thick
covers to open flat as befits what is essentially a reference manual.

Sections of the book give detailed information on not only design aspects, but also practical
manufacturing advice, with clear illustrations of many of the jigs and fixtures used. Topics such as
cylinder, piston, crankshaft and can rod manufacture, were found to be particularly interesting as was a

description of the author's internal combustion engine workshop. Processes such as grinding, honing
and lapping are discussed along with work undertaken using his more recently acquired Wabeco CNC mill.

Along with the book is offered an engine analysis program on CD - “ICE” which is complementary to the book. The introductory price
for the book is £20.00 plus £2.00 UK post and packing, and for the analysis program £60.00. However, if purchased with the book then the
CD is just £25.00. For enthusiasts of model two stroke engines, the book may be the nearest thing to a bible. For those interested in
working up their own designs, as a development tool, the analysis programme could offer a short cut route to evaluating alternatives. It is
hoped to feature an in depth review of the “ICE" software in a future issue of MEW.

Gordon Cornell may be contacted by post to 19 The Earls Croft, Cheylesmore, Coventry, CV3 5ES or by email to

GCornell@tiscali.co.uk
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Stirling and Hot Air Engines
by ROZ Darlington and Keith Strong

Anyone who has attended a Model Engineering exhibition
cannot have missed the Stirling
Engine Society stand, and the
affable, irrepressible co-author, Roy
Darlington demonstrating and
explaining the intricacies of the
engines. Within the book, after a
brief historical review, chapter 2
deals with principles and
performance enhancing
techniques. Later chapters deal
with design variations (beta,
gamma, alpha/rider etc), low
temperature differential, martini,
and marble engines. Descriptions
are given of several of Roy's own
designs including detailed plans
for the beta engine used to power one of his

boats. An efficient Stirling engine will usually have some
components which demand a higher order of precision than
many other sectors of model engineering. Hence a significant
part of the book is devoted to workshop practice and
techniques, going into particular detail not only on such
subjects as piston and cylinder assemblies, but also meths and
butane burners. Having spent much time in industry
aptimising factory layouts, Roy's comments on workshop
equipment and planning are especially well founded.

In the first instance this work offers much to the Stirling
engine enthusiast (both beginners and experienced) but also
imparts much, by way of techniques, which may be taken to
other branches of the amateur engineering hobby.

Published by Crowood Press and priced at £29.95, the book
is in hardback 7%in by 10in format which allows drawings to
be reproduced with excellent clarity, and extends to 240
pages. The ISBN Mo. is 1 86126 688 X and it will be available
through good booksellers.

The Complete Car Modeller (2)
by Gerald Wingrove

Gerald Wingrove will be known to many readers as a master
craftsman in his chosen sphere of automotive modelling, so that
it comes as no surprise that he has been commissioned on
numerous occasions by no less than Lord Montagu of Beaulieu
to furnish exquisite replicas.

As with volume 1, (see MEW issue 96 page 29), this is a
revised edition now published by Crowood Press, is softbound
and extends to 134 pages. In contrast to volume 1, this book
focuses on the techniques used in the production of a single
model, the Weinberger Bugatti Royale. The five chapters guide
the reader through: Tools and Materials; The Chassis; The
Engine; Bodywork; and The Finishing. Within the first of these,
some of the ideas for a space saving and ergonomic workshop
are particularly ingenious, as are the purpose made tools.
Discussion of the chassis includes making the wheels, and

touches on metal etching, used here
for the battery box. The engine
section covers first the analysis of the
shapes and the splits for fabrication,
followed by detailed advice on how
to work with and assemble these
small components. “Bodywork”
offers not only a masterclass in
diminutive panel beating but also a
valuable insight into door catch and
hinge making, and also soldering
techniques. “Finishing” examines
chrome plating, brass blacking,
painting, and fabric fitting and
comments on the availability of
fine leather.

For those whose workshop expertise may be concentrated on
machining activities, this is a work, which will shed light on many
alternative techniques, and guide the aspiring car modeller to
greater achievements. Priced at £14.99, the book should be
available from good booksellers (ISBN 1 86126 750-9).

Coming up in Issue No. 109 will be

Facilitating the Use of
the Four Jaw Chuck

Philip Amos discusses
technigues and
introduces some time
saving gadgets

CNC for Free

Chris Fouweather describes
a capable system built at
low cost.

Issue on sale 9th September 2005
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Simple Grinding Rest

Correctly ground
tools made easy
with this device

from Harold Hall

N

Microwave Timber Seasoning

Jack Cox adopts a novel approach
to moisture content control

-
(Contents map be subject fo change)
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DRILL GRINDER )

his article will look at drill point
theory, then proceed to describe
the device designed initially to
create effective drill points, but
which also exhibits the versatility to
sharpen other tooling. This first section
includes various assembly/sub assembly
drawings, while the detailed component
drawings will be given in part 2, which will
appear in the next issue of MEW.

Philosophy and
theory

In spite of the best attentions of apprentice
instructors over many years, not everybody
can grind a drill by hand as it should be
done. The problem is generally, that
mysterious swing which you have to give to
the drill when grinding. So the philosophy
behind making this device was: take the
drill, make a controlled swing move, after
having “constrained” it with a piece of
tooling to follow the path suggested by the
theory. The drill should then be correctly

SAFETY NOTE

Before considering the practical layout
of the drill grinder which is designed
to apply the existing theory, a few
words on safety will not go amiss. It
should be stated at the outset that for
the purpose of clarity, the photographs
accompanying this article show all
guarding removed. It goes without
saying that with the exception of small
“Mounted points”, grind wheels
should always be effectively guarded.
The size and shape of guard will be
determined in part by the wheel(s)
employed and the detail is therefore
left to the prospective builder.

ground. This philosophy was simple, to
turn it into reality took two years.

In addition to the “swing” the cutting
edges have to be equal, the point angle
has to be correct and the whole
symmetrical. What | learned many years
ago and forgot was the theory, found back
in my historical documentation and shown
in Fig 1A. The ground drill surfaces are
formed by parts of two conical surfaces. |
have drawn one of them, positioned as
drawn in Fig.1A. An extra piece of data is
given in Fig 1B that angle ¢ = 55deg. It
should be 55deg but clearly there is a
discepancy between Figs 1A and 1B. So is
there something wrong with the theory?
But more about this later.

During the drilling, every point on each
cutting edge, describes a circle around the
drill axis, and there has to be a clearance
on the ground surface behind the edge. In
addition, an extra clearance has to be there
because there is an axial feed. This feed is

Jan Winkel of Sassenheim,
Holland examines the theory
of drill point geometry, and
describes his drill, tool and
cutter grinding device.

constant for any radius, which means that
the clearance angle must increase towards
the centre. This may be compared to the
angle of a propeller blade, which varies
with radius. Years ago, our factory
toolmaker showed me how to see if there
is sufficient clearance, by putting a washer
between his fingertip and the drillpoint
(see Fig 2). He did it with different
diameter washers. These washers had to
rock on both cutting edges.

Let us have a look at the drill point. The
cutting edge lies a distance “a” in front of
the drill centre line.This fact gives rise to a
clearance angle. It is a point for discussion
point whether this “a” effect is enough.
The clearance angle effect is more
pronounced in the centre, and on the
circumference less, (just what is needed)

If (see top view Fig 1A) the drill is
turned a little bit too far to the right this
has consequences for the clearance behind
the cutting edge. While the results may
look good, the drill operation becomes less
effective. Close to the centre of the drill it
is not so easy to see if there is enough
clearance. The washer test is not so useful.
(Too small). So here is another “helpful”
pointer. The chisel angle has to be 55deg
to get sufficient clearance in the centre, but
for the time being, it is just one more
parameter to aim for.

e

Grinder layout

In Fig 3 you see the general layout of the
drill grinder equipped with the drill holder.
In this layout you can find all the data as
given in Fig 1A. The mysterious swinging
axis is the cone centreline, the “pivot” axis
A-A (Fig. 3) making an angle of 14deg with
grind wheel surface.The drill cutting edge

2. Detail of drill holder and pivot pin.
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Fig. 1

Fig. 2

has, during grinding, to rotate around the
pivot pin. (centreline A-A)

The drill is clamped in a V-block. The tip
of this V lies in the plane of the centreline
A-A. To automatically compensate the
distance “a" given in Fig 1A this 90deg V-
block is rotated 6deg. With this 6deg
rotation, the cutting edge with different
drill diameters , will stay ( nearly) at the
same relative position.

To achieve the 1.9d. dimension, the drill
has to move a certain distance in or out of
the toolholder. A sighting point is given by

*Z" in Fig. 3. If point Z lies on the centre
line A-A than the distance from cone
point to drill centreline is not 1.9d but
2.0368d , say approx 2d (my colleague’s
CAD computer has computed it exactly).
The drill holder consists of two parts and
is shown in Photo 2. One part, the pivot
pin has a short vertical shaft clamped in a
swing arm.(5) (The numbers relate to the
drawing part numbers.) The pin from this
part is set at 14deg with the swing arm (5)
S0 as to ensure a corresponding angle
with the grinding wheel face. The second
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part is the drill holder 41.0nly during
grinding are these pressed on the pivot
pin 43 with the left hand fingers under part
43 and the thumb on plate 41. This action
is shown in Photo 3.

Setting

There are two methods to set the 14deg

angle.

a. Using a degree scale with indicator
which can be used to achieve any
required setting. (Drg 55 and 56).
(Normally used for lathe tool and
cutter grinding).

b. The setting ring (42) used to set the
desired angle, say 14deg. One side of
the top plate is then parallel to the
grinding wheel surface. If the cutting
edge is touching the grinding surface
the top plate makes 90deg with this
grinding surface. By turning the swing
arm (5) around this axis, the clearance
angle from cutting edge will be changed
(grinding surface is then not following
the theory Fig 1A). For measuring this
angle, there is on the reverse side a
degree scale, while on the swing arm
there is an (adjustable) indicator.

The swing arm holder (6) is clamped on
to a guiding shaft 2-22, and these can be
moved axially. The guiding shaft can
rotate and be axially moved around 10
mm with a fine feed.(actual displacement
may be read on a dial gauge).

Grinding the drill

After having clam ped the drill in the
drillholder a stop is placed against the back
of the drill. If necessary, the drill clamp can
now be loosened a little bit to turn the drill
to the correct position “by eye “ holding
point “Z" in line with centre line A-A. Then,
as said before, clamp with the left hand the
toolholder on the pivot pin and move these
along the pivot pin as far as possible in the
direction of the grinding wheel (against the
stop). If you want to see the grinding results
during grinding, move the holder hack
along this pivot pin.(pin remains at 14deg
with grinding surface, as said before.) Bring
the drill to the grinding wheel with the fine
feed knob. As soon as the drill is touching
the wheel, the whole can be moved down
(swing arm makes a left turn) so that the
drill is out of contact with the wheel. In this
position a feed is given, say 0,02-0,05 mm
(on the dial gauge) then an upwards
movement and a pivotting movement
around the pin. The whole is a natural
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movement as if doing it by hand, only now
it is guided (see the initial philosophy) and
by this mechanical guidance, you do it as
it has to be done! It is very important, this
vertical movement, because the whole
grinding surface is used (the surface will
not be grooved) and the drill is holding
contact with the wheel for only a very
short moment. With this interval you are
cooling the drill. After a series of infeeds
the first surface is ready. From this
moment on, the feed knob should not be
turned. Move back along the 14deg pin
and take the drill holder off. Rotate the drill
180deg in the V-block (against the stop!)

5 )
5. Set up for sharpening a lathe tool.

7. Mark 1 Bench attachment (not recommended).

6a. Set up for sharpening an end miil.

and with care move axially along the
14deg pin to the grinding surface and
repeat the movement (not using the
feedknob) just progressing along the pivot
pin until the axial stop is reached.

(For short drills, the press plate 49, the
stop 46 and the extension pin 45 may be
employed.)

The critical situation
with the clearance
angle

Even knowing now how to grind a drill
following the existing theory, there is still
the critical situation with the clearance
angle especially near the centre. The
normal situation is that the (centre) chisel
can only scrape with a negative cutting
edge. If ‘a’ is increasing, the chisel length
will be shorter and the cutting line longer.
At the other extreme, the trailing side of
the chisel will touch the material and the
chisel will no longer be able to scrape.
There are now two possibilities:

a. Grind the trailing side away (as
drillmakers sometimes do). If it is done
) 1]
8 S |
hocessonied i |
i GRINDING LN =)
(@0)—1.: | WHEEL

i

=}

Rl

Fig. 3

e
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Drawing 1. General layout
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So angle d is a compromise , may be
d = bbdeg at this stage does not look
wrong.

Results of grinding
experiments

The first results from a ground drill
(diameter 10 mm) looked very good but
drilling efficiency was inferior to new
“Dormer drills” (they have the chisel
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relieved). It was easy to see : Drills ground
according to the theory have an angle

d ~ 70deg and that is too much. What | saw
in practice was that commercial grinders

© M5 x 20 (2x)

Drawing 40.
Workpiece
/ {
. 59)—\53,' adaptors
give more cutting edge clearance. With this
grinder it is easy to do by rotating swing
arm 5 (Fig. 3) a certain angle around its own
axis. So at this point, the theory appears far

M5 x 15 (2x)

Drawing 41.
Drill holder
assembly

7 A - AS DRAWN (FOR SHORT DRILLS)
'B' - NORMAL SITUATION (PART 45 IS NOT USED

AND PART 49 IS TURNED 180%)

from perfect. The results are better but the
angle ‘a’ is still far from 55deg. Nearly the
same effect can be achieved by:

- shorter distance cone top to axis drill.
- increasing cone top angle, especially
for some materials.

Many tests have to be done to give
exact information as : - axial load, - life
time, all with different diameters. But
angle 9 is still far from perfect.

There is another solution to get
d =55deg. Rotate the drill around its own
axis a certain angle to the left. (see Fig 1B)
Here it is easy to understand that chisel
angle y is determined by the position of the
two cones and not by the position of the
cutting line. If the drill has d = 70deg in the
normal grinding position and d = 55deg is
what you want, than the drill has to rotate
15deg. The ground surface is made in one
swing but consists of two surfaces, The first
surface from cutting edge to the tangent line
of the cone is a flat one, the second ground
surface is following the cone contour. The
advantage of this flat part is that the
clearance angle along the whole cutting line
is better. The drill tip angle will increase a
little bit but can be easily corrected by
slightly reducing the pivot pin angle.

Test summary

There are many settings possible to achieve
a reground drill which will perform well, the
major proviso being that there is sufficient
clearance behind the cutting line at all radii.
A few initial observations were: Setting up
as in Fig 1A results in inadequate clearance.
Rotating the swing arm to give a “pre-
clearance” gave a better result but did not
reduce angle 9 significantly. Varying the top
cone angle made little difference. Increasing
the 1.9d offset appears to give a good
ground surface, but gives angle d in excess
of 70 deg leading to a problem near the
chisel edge.

Of all the factors coming into play, the
one which really changed matters was
rotating the drill around its own centre
line. After experimenting with this, best
results were obtained by a combination of
factors, in line with the later obsevations
which follow. Drill testing was undertaken
using a hand drill as it was then possible
to gauge the results by “feel”.

- Setting a pre-clearance angle by
rotating swing arm 5 (see Fig. 93) at
7deg.

- Increasing distance from cone tip to
drill centre line to roughly 3d, this
means moving the drill axially 0,38d
(say 0,4d) in the V-block, displacing
point z by 0,4d in the direction of the
grinding wheel.

- Rotate drill 15deg around its own
centreline.

The chisel angle @ is a bit mare than
55deg.

It is possible that a slightly better result
can be achieved with different settings of
the various parameters.

The next part of the article will present
the detailed component drawings and deal
with the construction of the device, giving
brief comment on some of manufacturing

methods used. E‘
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ROUND WITH
DOVETAIL
ADVANTAGES

John Crammond offers his solution to vertical alignment.

Background

Round columns on milling machines can be both a blessing and a curse; among their
advantages is the ability to swing the head from side to side thereby greatly increasing
the amount of table surface that can be covered. Another is that, with the head out of
the way, work can be set up far more easily, and the machine can be cleaned down
without the risk of cutting the backs of ones hands on sharp tool edges etc.

The main disadvantage is of course the perennial problem of losing accurate
location when raising or lowering the head. These days most mills have quill travel,
but rarely is it sufficient to allow the exchange of cutters and provide a reserve of feed
for the job in hand. Some of you may recall an article in MEW lssue 61 where | relayed
my experiences over a number of years with a Chester Champion. In it were brief
mentions of improvements | had made, and | thought that my uncomplicated way of
overcoming vertical alignment problerns might interest you.

. LI
Simple addition
As can be seen in photo 2, My addition
consists of only three simple machined
parts, and a length of bar, faced to length.
Once fitted, it does not in any way restrict
or compromise the swing or tilt of the
head. Whilst this addition was made
specifically for the Chester Champion the
principle is applicable to any round
column milling machine. The dimensions
will obviously change but the end result
should be just as effective.

As you can see from the photos and
drawings, the lower split column bracket
is firmly attached to the mill column rather
like an engine connecting rod to a
crankshaft journal, however with the
machined gap between bracket and cap
which is dealt with later, when bolted
together, clamps to the column in an
unmoveable grip. When in place on the
mill, the assembly will control any radial
movement of the head, when altering its
vertical position, while the head can still be
moved left or right by simply slackening
very slightly one of the two lower bracket
cap head screws.

Lower bracket

| decided to use one inch thick mild steel
plate for the lower bracket simply because |
had a large piece to hand, though cast iron
or aluminium alloy would do just as well.
The one inch thickness provides good
support to the alignment pillar which you
can shrink, press or Loctite into the bracket.
At this stage it may be wise to decide upon
the material to be used for the alignment
pillar, as we need to bore the small hole in
the bracket to suit. | selected a nice straight
15in. length of bright EN8, which actually
measured out at 0.997in. diameter. The
column diameter of a Chester Champion is
70 mm or 2.756in. but check to be safe. The
success of the modification depends heavily
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on the precise parallelism of both large and
small bores, and | considered the various
ways that | could accomplish this. | did think
of boring both holes on the milling machine,
but 70mm is a large hole and will produce a
bucket full of swarf. In the end | decided that
using the lathe would be easier, more rigid
and quicker, so | mounted the embryo plate
in the 4 jaw of my Colchester Master 2500
bored the large hole and faced one side of
the plate at the same setting. The 4 jaw was
then replaced with a faceplate, bedding the
freshly machined surface carefully against
the faceplate to ensure parallelism and the
centre of the small hole was located using a
wiggler. As | intended to Loctite pillar to
bracket the hole was bored 0.999in. as this
adhesive substance requires a small
clearance to work its magic to best
advantage. It also has a most useful self
centering quality, however it pays not to rely
entirely on this and the end of the alignment
pillar that we are using should be faced
slightly concave, and the bracket placed with
its machined face on a flat plate levelled as
accurately as possible while the Loctite sets.
Before permanently attaching pillar to
bracket, the bracket needs to be drilled and
tapped to accommodate the two fixing
screws. Unless you can obtain %in.BSF
socket head cap screws 2%in. long you will
need to counterbore their holes to allow the
screw heads to recede into the bracket. |
ended up using 1%in. long ones necessit-
ating counterbores %in. deep. Once done we
can split the bracket in two across the
diameter of the large hole and face back
both sawn surfaces say 10 to 15 thou to
provide a gap of around 0.060in. when
attached to the column. The bracket will
now bolt up firmly, the 45degree chamfer at
the bottom of the large bore
accommodating the small radius left at the
base of the mill column.

I did at one stage consider shrinking the
pillar into its hole in the bracket, however |

. View of ﬁnished assembly fitted to mill.

have had one or two utter disasters
attempting similar operations. It is almost
unbelievable how quickly metal, which has
been in the deep freeze for a day will
expand and grip a heated part while it is
still only half in and not properly lined up.
We've probably all done it, and are left
with the problem of separating the two
parts without damage, and having a
second go with our confidence distinctly
bruised.

2. Component parts of the assembly.
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3. Prepared surface on head for top
bracket.

Bracket assembly

With pillar and bracket now permanently
united the assembly can be bolted to the
column and tested for accuracy. Side to
side discrepancies can easily be
ascertained by measuring the distance
between pillar and column at various
places. Fore and aft testing is more
involved, and | bolted a highly accurate
9in. box cube to the mill table and carried
out a similar procedure. Aim for zero
discrepancy in either plane. Let's be clear,
if the two holes are perfectly parallel there
is no reason why you should not achieve
this state, however various factors such as
lack of straightness of the alignment pillar,
or even a tiny speck of dirt between
bracket and column will cause small
variations. As with all work it pays to get it
right first time, 50 be extra careful with
your machining set-ups where cleanliness
is just as important as it is with assembly.
Remember that accumulated errors very
seldom work in your favour.

Head rework

When the alignment pillar and bracket are
fitted to the column to our satisfaction we
can turn our attention to the large head
casting which slides up and down the
column, officially termed in Chester’s
manual ‘the main spindle box base’. The
top bracket will eventually bolt to this, so
we need a flat perpendicular area on the
casting’s left side, looking from the front.
Ideally we would remove the casting to
machine this surface, but this would
involve dismantling which I did not want to
do. Consequently | removed paint and filler
from a 1.25in. high strip, over the width of
the casting, as shown in photo 3. Careful
preparation of this surface will be
necessary if the alignment pillar is to slide
unhindered through the top bracket, and
we can use the fitted pillar to check our
progress. Cast iron is relatively easy to
work with a new file, and | was surprised
how quickly | achieved a satisfactory area.
To test its parallelism to the column |
selected a 12mm thick piece of surface
ground mild steel 4in, wide and 9.5in, long.
This was clamped to the newly prepared
surface, and its distance from the mill
column measured at several places. From
these measurements it will be obvious
where further filing on the head casting is
needed, and several attempts later | had a
situation where the discrepancy was little
more than a thou, at which point | decided
not to push my luck further.

This of course was very much the
traditional approach to achieving a flat,
perpendicular mounting surface, and was
undertaken well before the publication of
the article in MEW issue 98, by John
Feeney, which discussed the use of epoxy
resins. It is very likely that an equally
effective result could be obtained faster
using the methods he described, which in
turn would have implications for the
manner in which the top bracket size
should be determined.

Top bracket and
bush

The final part to be made is the top
bracket which bolts to the newly
prepared surface. Because no two head
castings will be precisely the same and
the amount of metal we need to remove
to arrive at a flat and perpendicular area
is indeterminate, the distance from the
bolting face to the centre of the bore for
the pillar cannot be specified in advance,
and will have to be individually measured
when the head casting has been
prepared and the pillar is in place. | made
the top bracket out of 30mm thick
continuously cast iron plate purchased
from our old friends College Engineering.
This was a remnant left over from a
previous project and was 4in. wide. Cast
iron is, as we know, a good bearing
material, and | could have simply
machined a bore to suit the alignment
pillar; but wherever | can, | prefer to fita
bush, as this can so easily be replaced
should the need arise in the future.
Consequently | bored a 1.187in. dia. hole
and fitted a cast iron bush with a lapped
internal bore of 0.9975in. to match the
pillar. Lapping produces a far superior
wearing surface, and is a process that
has been described many times,
including an excellent article in vol. 23 of
MEW by Mr. Alan Jeeves.

The bush itself needs no detailed
comment, though the order in which we
machine the important areas of the top
bracket warrants some consideration.
Some may prefer to machine the bolting
face first and the bore second, perhaps
placing the newly machined face on an
angle plate attached to the lathe face
plate. This requires careful measurement
of the distance “B"” on the drawing, taken
from the bolting face of the head casting
to the centre of the pillar. Precise marking
out on the unfinished bracket and equally
precise machine set up is essential. An
easier and more certain procedure is to
again take the calculated distance “B" and
add to this 0.040in. and machine the bore
1.187in. with its centre “B” + 0.040in. from
the proposed bolting face, using the 4 jaw
chuck. At the same setting face the top
surface of the bracket to provide an
accurate mounting area for the second
operation of machining the bolting face.
Once again substitute the 4 jaw chuck
with the face plate with an accurate angle
plate attached. With the machined top
surface of the bracket bedded against the
angle plate, and fastened through the
bore with a bridging piece and bolt,
adjust the bolting face to face the lathe
tailstock. No accurate positioning is
required other than ensuring that the
face to be machined is at right angles to

4. Testing with the box cube.

the lathe centre line. With around 0.040in.
to be removed we can proceed with
confidence as the set up is firm and the
distance is easily calculated and readily
accessible for measuring. If by some
mischance, the bracket is machined too
short, then recovery might be by way of
introducing shims.

It only remains to drill the four M5
tapping size holes in the bracket and two
further holes for dowel pins. The top
bracket is now placed on the alignment
pillar when it should fit snugly against the
head casting. Clamp the bracket to the
head possibly using a large “G" clamp,
and using the tapping size holes in the
bracket to guide a hand drill proceed to
drill the four holes in the head say %in.
deep; once again the cast iron is easy to
work. Tap all four holes in the head M5,
and open out the tapping size holes in the

5. Close up of assembly
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bracket to clearance ones. Removing any
burrs, bolt the bracket to the head and test
for free movement of the pillar through the
bracket which should of course have had
the lapped bush pressed in. When
satisfactory, similarly drill and ream the
two holes for dowel pins. | used short
lengths of silver steel, which fitted stiffly in
both head and bracket. For obvious
reasons | fitted a grease nipple, whilst the
last job can be to provide a generous
rounding to all edges and corners,

otherwise as sure as eggs are eggs, you'll
cut yourself at some point in the future.
Complete the job by either painting or fine
finishing the various external surfaces, and
stand back to consider your handiwork.

Operation and

evaluation

While the mill head is now held firmly
even when the column clamp is free, |

never use the machine in this condition
and always lock the head to column after
changing heights. Like many of my
generation my preference for the
imperial system of measurements and
materials will be apparent, and you may
find the use of metric inconsistent.
However it is becoming increasingly
difficult to find many imperial items
these days, and it is even harder to
justify paying the higher prices for items
measured in inches simply to stick to
ones principles. Consequently, like it or
not, I'm reluctantly having to
compromise: nothing ever stays the
same forever does it.

To evaluate the results of my labours |
again placed the box cube on the mill
table. This cube had originally been a
piece of Ordnance test equipment, and
still had its test certificate inside. A dial
indicator was attached to the head and
made to contact a vertical surface of the
cube. Over the available 9in. of travel
against the cube the indicator registered
a difference of less than 0.001in. which |
feel must compare well against a similar
procedure with a dovetail columned mill.

The end result was more than
satisfactory. The care taken to ensure
that both holes in the bottom bracket
were parallel, and the patience taken to
prepare the bolting surface on the head
casting have paid dividends. The whole
exercise occupied a leisurely weekend
and had it not been successful, nothing
would have been lost apart from my
time. No part of the mill was damaged
or altered apart from six small holes in
the head, so have a go and enjoy the
best features of both dovetailed and
round columns. ’ﬂ

L

©

BORETO SUIT
ALIGNMENT PILLAR

1'R

BOTTOM BRACKET
1" THICK STEEL PLATE
DIMENSIONS SHOWN TO SUIT
CHESTER CHAMPION

1/16" SLIT ON

BORE CENTRELINE \

31/4"
3 15/16"

\ 45° CHAMFER TO CLEAR RADIUS

AT THE BOTTOM OF COLUMN

August/September 2005

49



TOOLROOM
TIPS (2)

Blind Pugh discusses oil blacking and other finishes

1. A free cutting mild steel thumb screw.
This was oil blacked and has been in use
on my door for about 10 years, the recess
in the head is purely cosmetic; it makes
the head look lighter, without actually
reducing the strength of it.

The industrial
approach

The machine shop in which we worked
was constructed on the same principle as
the factory to which it was attached. It had
a 24ft high roof and no ceilings; all the
services and electricity dropped from that
roof, down to the machines and to the
benches. The offices and the rooms round
the edges also had no ceilings and were
just partitioned steel walls and the place
where we used to do our oil blacking, was
a small room about 6ft square containing a
big gas air burner and a tank of whale oil.
This tank was never emptied but was
topped up when it got too low. It smelt so
bad that we thought the whale was still in
there. Now one of us had finished the
parts for his machine and instead of oil
blacking the parts as he went along, he
decided he would finish the whole lot after
he had completed the machine and strip it
back down again and finish everything off.
So he went over with practically a
handcart of steel parts to oil black. He put
them all on the hearth and put the biggest
flame he could get and he blew it all over
the steel parts until they came up to the
appropriate dull red and dumped them all
into the whale oil. The upshot was a
column of smoke, like something out of
Mount Versuvius on a good day. It went up
to the roof, and then spread out sideways
like the Bikini Atoll cloud. Unfortunately
this cloud enveloped a smoke detector and
as we were a factory with stored gases
including oxygen, we were classified as a
high risk fire hazard and every fire
appliance from all the neighbouring
counties turned up. By this time, of course,
Jim had sneaked all his parts out of the
tank and was back underneath his
machine, assembling it and keeping a very
low profile. There was no flame just this
solid heavy smoke, It's very rare that it
would catch fire and if it did, it was just the
smoke and the fumes coming off. Popping
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the lid on the tank stopped it straight
away. “You were silly there mate,” said
Jolly Jack. That was one more of his
sayings that kept cropping up.

The DIY alternative

Now first of all it has to be steel, you can't
oil black brass or aluminium. Brass is
blacked chemically and | believe you can
get the chemical kits from an advertiser in
this magazine. Aluminium is blacked by
anodising, which is dipping it into a bath
of electrolyte, passing a current through
it, then dipping in dye. Dick Stephen
described this in his article in Issue 106.
Neither of these processes have | ever
used, as we used to send it all out to be
done. You start by machining to a fine
finish as usual and don’t bother de-
greasing because you are going to get
oily anyway.

At this point | am going to disagree with
some authorities who reckon you should
play safe and use the right oil for the job
(heat treatment oil). It is claimed that old
engine oil can contain quantities of
dissolved petrol and thus be a fire risk. |
have not found this to be a problem, but
do advocate keeping a metal lid
conveniently to hand to snuff any hint of
flames. | am a great believer in recycling
and happily use old car engine oil, (not the
latest synthetic stuff). Use the cheapest
engine oil you can get. The old 20/50 or
10/40 or whatever it is, after it's done
10,000 miles in your car it's ideal. It
contains a certain amount of acid and a lot
of carbon and it's really filthy and that's
what you want, the dirtier the oil the better
the black, but a clean oil which would get
dirtier as it gets on, won't be too bad and
you won't really notice the difference.

Heat to the stage at which the work is
dull red all over. If it has a hole in it, pick it
up with a piece of stainless wire, if not,
with a pair of tongs and drop it into your
tank of oil. A useful tank is a large coffee
tin you can get at the supermarkets.
Convince your partner that this is the
cheapest way to buy your coffee and
snatch a tin as soon as you can get your
hands on one. Fill it about three quarters
full with this cheap dirty oil and as | say,
throw the hot metal in, pull it out and you
should hawve a very nice black. If you
haven't and it's grey, you didn't heat it hot
enough. Do it again, don't bother cleaning
it, just heat it up; the oil will burn off, bring
it up to the dull red heat, throw it in again
and you will get a better black and if you
don't, keep doing it until you get it right. If
you overheat it, you go above a dull red
then it will scale, the black will come off in
patches and I'm afraid you will have to
refinish it then, and then try again. One of
the toolmakers tried to produce a better

black with this method and he used to oil
black it once as before, and then he would
bring the oil that was sticking to it up to
bubbling point and throw it back in the
tank, he used to do that about 10 times
and he used to get a black that was a deep
rich black, but he said it only works with a
coal gas air torch and of course you can't
get coal gas any more, its all methane. It
might be worth trying it with your propane
burner, but | think it will probably do just
as well to follow the normal method. Try
not to forget to have finished all the
machining before you oil black the work,
unless you want a bright finish in the
middle of your black, so de-burr all the
holes and have it all ready finished. Don't
try to oil black stock bar even if it is only
part of the job, machine every face
because you can see that stock finish
underneath the black no matter what.
Incidentally, the snail trail left by an end
mill isn't really a good enough finish for oil
blacking or for anything else. The circular
grooves you get, can be really quite deep
and if you can, you should try and polish
them out. When | say polish, | don’t mean
bring to a fine shine but the usual draw file
finish is what you require.

Going back over what | have said, | tend
to say “throw” into the tank of oil, when |
really mean “drop” or put into the tank of
oil. Throwing hot metal into tanks of oil is
not a recommended practice.

Blueing

Highly polished parts are usually blued;
this is most usual on screws. Polish the
head of the screw to a real mirror shine
and then de-grease it. Drill a hole in a piece
of eighth thick brass sheet, a free rattling fit
on the screw and drop the screw in so that
the head is visible to you, making sure that
you do not touch it with your fingers. Hold
it over a flame and you will see the colour
change as the temperature rises. The oxide
colour goes yellow, brown, purple and
blue, at which time you tip it out into oil or
water and then oil depending on how big it
is. If it is really big then it needs to be
cooled quickly and it is best to go into
water. Take it out of the water, dry it
properly and then into the oil. The purpose
of the brass plate of course, is just to
spread the heat and get a more even head
colour over the screw.

Larger items, such as, clock screws or
clock hands need a different system to get
the even colouring, and for this you need
something called “blueing salt” which is
available from suppliers. Get a small loaf
tin, made of steel, not aluminium, which
should be big enough for the clock hand
you are going to do and pour in the
crystals of blueing salt to a decent depth.
Obviously when it melts it will go down
lower so half full is probably about right.

2. One of a set of 4 brass screwdrivers
used for tightening and unscrewing blued
screws. A steel screwdriver does tend to
scratch the bluing.
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Heating from underneath, melt the
crystals. Continue melting until you only
have a thin line of crystals around the
edge of the tin. Now de-grease very
carefully the item you want to blue. Again,
don't touch it as your fingers are
oily/sweaty, and if you do inadvertently
touch the work, you will be treated to a
blue screw head with a white fingerprint
on it. Drop the clock hand or screw into the
molten salts and you will see itturn to a
beautiful deep blue, remove it from the
salts, drop it into water, dry it properly and
drop it into oil and that's it.

Its important that you don't put your
tongs, wet with either water or oil, back
into the molten salts, as the oil or water
boils off wery ferociously and you can get
burn spots on the back of your hands, so
dry the tongs or whatever you are using
before you go back to the salts again. |
have seen it written that the colour doesn't
appear until you remove the item from the
salts and it gets to the air. | haven't found
that to be true, the salts | use always seem
to turn the work blue underneath the salt
surface and | just do as | said abaove, pull it
out and quench it in water and oil. If you
heat the tin too much, the few crystals
around the outside of the tank disappear
and the temperature of the salts is now
unknown. While there are still a few
crystals present, you know you are holding
it at the right temperature which is |
believe about 700 degrees centigrade. The
first time | used this systemn | was
preparing some one inch head diameter
screws for a regulator and | thought |

would be able to heat this up on my little
camping gas burner, suitable for boiling
kettles. So | put the loaftin on top, stood
on a stool in my workshop, lit it up, melted
the salts, and threw in the first of the
screws. | pulled it out after it had gone
blue and dropped it, not into the water but
on to the floor. | grabbed it with the tongs
and hit against the stool and knocked over
the whole system. The tank of salts fell
across my left hand and then across the
wooden workshop floor, which it set on
fire. | picked up a bucket of water and
threw half its contents on to the flames and
stuck my hand into the other half. Then |
spent a long time in the A & E at the local
hospital and had to go back everyday to
have the hand re-dressed for a week, as it
went septic. Now “l was silly there mate”,
so don't do it. | now use a much more
stable system. When | last did it, | erected
two fire bricks on a proper fire brick hearth
with the loaf tin on top, supported and
retained by more fire bricks and heated it
up underneath with a proper torch. | had a
bucket for the water, and my coffee tin full
of oil and | have never had another accident
since, but just one is too many. 700 degrees
centigrade is not to be trifled with.

Tooling

Once you have spent time achieving the
lustrous appearance, it's a pity if the effect
is marred when you wish to dismantle.
Photo 2 shows a brass screwdriver
intended to avoid damaging carefully
prepared screw heads.

[ ] L ] L ]
A “silly” tailpiece
Let me finish with a more amusing “you
were silly there, mate” story. We acquired
in the workshop a hydraulic lift truck. The
first time we came to use it, Jim had on
his bench a completed machine, which
was about two feet square and quite
heavy. The idea was to bring the truck
over, jack the table up to bench height,
slide the machine across on to it, then
lower it down to the ground and wheel it
across back to the factory where it was to
be set up. Now, because the lift truck was
new, it attracted attention. Jolly Jack got
involved as well as Jim. They discovered
how to jack it up by pumping the handle of
the trolley up and down, got it to bench
height, slipped the machine across and
pulled the truck away from the bench.
Now they had to lower it down to the floor
and they could not find how to do that.
They trotted round and round looking for
this switch and attracting a certain amount
of attention from everyone, who stop ped
their machines, watching, and suddenly
Jolly Jack found the lever and pulled it.
The table with the machine on it
descended rapidly to the floor, while at the
same time the handle of the machine
swept even more rapidly upwards.
Unfortunately Jim had a foot on either side
of it. They were both silly there, mates.

P Someone has just told me that you
can't oil black free cutting mild

steel, unfortunately | didn't know this and |

have been doing it for the last 40 years!

TWO CAPSTAN HANDLES

Theo. Gooden of Durban offers

a pair of neat adaptations

Background

The value of a facility for slowly
rotating the lathe mandrel has
frequently been stated in model
engineering magazines. Its advantages
in certain machining and threading
operations as in clock making are
manifold. An improvement on the
conventional handle is to fit a capstan
comprising of three handles. These
offer greater control particularly when
machining or threading up to a
shoulder. Such an adaption is very
easily arranged by incorporating a
conical boss housing three handles on
the usual type of expanding device
used to accommodate change wheels
on the lathe mandrel for dividing
purposes. All the materials could well
be available from those off-cuts, which
most modellers are reluctant to
consider to be scrap metal.

Lathe Application

The photo depicts such a capstan which
was designed for the Myford Super 7 and
comprises a boss, just under 2in. diameter
by ¥in. long with 3off %:in. B.S.F. tapped
holes offset by 30deg. on a spacing of
120deg. Fitted into these holes are three
M.S. handles 4in. long x %sin. dia. knurled
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for about 1%in. %in. in from the rounded
ends. The other ends are threaded %:in.
B.S.F. for about ¥in. The bore of the
conical boss is the same as the Myford
change wheels i.e. %in.

Care is necessary, as in the case of
many lathe operations, notably keeping
the hands clear of the path of the handles
should the lathe be inadvertently switched
on when the capstan is attached. In fact
my lathe, which has the usual on/off
reversing switch also has an isolating
switch, and this is switched off when the
device is fitted. However should one err
and switch on, there is the cheerful
thought that with three handles the
spindle will not be unduly out of balance
and violent vibrations avoided.

Drill Application

The usefulness of the capstan for hand

rotation was taken a stage further when the
box of offcuts produced a M.S. ring 1%sin.
1.D. and 2%in. O.D. x %in. long and the bore,
by dint of a watchful angel, was the exact
0.D. of the parallel section of the Jacobs
type chuck on my Fobco bench drill. Three
more M.S. handles 4%in. long x %in. dia.
were knurled ¥in. in from one end for about
1%in. and the ends radiused. The other ends
were threaded %in. B.S.F. for %in. and the
end turned down to %ein. for 4in. and
beveled, to enable these to pick up the three
chuck key holes in the chuck. The ring was
likewise drilled and tapped #in. B.S.F. on
120deg. spacing round the circumference.
When using the drilling machine for tapping
holes it is advisable to bolt the item
receiving attention to the drill table and to
ensure there is clearance for the tap should
it penetrate the hole. (Other than a blind
hole of course). Again it is advisable to
isolate the power source when in use
thereby avoiding unnecessary switch-on.

Though somewhat tedious, the drilling
machine capstan can also be used for
rotating those hole-saws where the lowest
drilling machine speed is in excess of the
recommended operating speed. Not
perhaps a frequent requirement but very
helpful when needs must. This
attachment, which must be fitted after the
tap has been tightened in the chuck, does
do away with the juggle of rotating the tap
with the chuck key and it does prove very
useful where a number of holes in excess
of about 6mm. or %in. Whit. and abowe,

require threading.
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A CHEAYT, QUALITY,

UNIVERSAL MOTOR
SPEED CONTROLLER

Background and bargain huntin
Whilst visiting a “Flea Market” | came across an old electric drill. It
in working order. The wiring had been disconnected, there were no brushes and there
wias no casing on one side (Photo 1). However the thing that attracted me was the fact
that it had an electronic speed control which was operated by the trigger mechanism. It
is possible to recognise the fact that a drill has a speed control because it will have a
small black wheel set into the trigger switch

| have an old Unimat SL Lathe which would benefit by having a speed control, and
have intended making such a device for a long time but never got round to it. Now
here is an item, assuming it is serviceable, that is likely to be cheap, will be well
designed, will probably do the job and will save me the effort of designing and
building one myself. Since | had bought another item from the stall holder, he agreed

to throw the drill in free.

Checking and
testing

When | got home | removed the speed
controller from the drill, cleaned it up a bit
and lashed up a live test. It is fairly easy to
see which connections to use. The mains
are connected as for the drill and there are
only 2 other connections from the unit,
both white. The neutral output is connected
to a terminal adjacent to the mains neutral
connector (straight through connection),
the other output is the, controlled, live
connection. The test showed that the unit
worked perfectly. In use, the speed of the
motor is proportional to the distance the
trigger is pulled. The maximum distance
from off to full on is about 10mm. The
mechanism for holding the speed setting
on is by means of the little knob set into
the trigger and a button at the side which
holds the trigger in the ON position The
little knob on the trigger has 8 click (speed)
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1. Non-working gill, thrown in for free.

settings plus the final click which is full
speed as if the unit was by- passed. After
setting the appropriate click setting the
trigger is pulled in and the button on the
side of the unit is depressed to hold the
switch at the predetermined setting.

2. Modification to backing box

glously was not

Peter Leggett's money saver.

Mounting and using

| decided to mount the speed controller
into a plastic backing box of a 13 Amp
mains socket. Obviously a standard sized
backing box would be too small but it is
possible to buy deeper boxes than the
standard type. After careful measurement
the backing box was modified by cutting
as shown in Photo 2. The sharp bits at the
top of the trigger mechanism were also
cut and filed smooth. A little bit of trial
and error, cutting and filing was required
on the inside of the box to make the unit
fit. After fitting, a piece of plastic was cut
to fit across the inside of the box. This
holds the unit tightly to the side and it
was then secured in position by silicon
mastic. The final product is shown at
Photo 3.

The drill that | used was a Bosch with
a 450 Watt motor but | should think that
any drill having a speed control circuit
and adequate power rating will serve the
purpose. It is important to remember that
the original use was as an integral part of
a mains operated electric drill which was
double insulated. That means that there
was no earth connection. When used
with a non double insulated item as | am
proposing, it is important to connect a
mains lead with an earth connection
which must be connected to the earth
connection on the plug at one end and
the socket at the other, or the motor if it
is to be connected direct. The plug
should be fitted with a suitable fuse for
the power rating. In this case a 3 Amp
fuse should be used. The controller can
be used with any 230 volt universal
motor {(motor with brushes) or any direct
current load, for example lights or
heating, up to 480 watts. It works very
well with my Unimat.

-' Completed controller fitted with plug
and lead.
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Ken Thornton
writes:

| have recently taken delivery of a set of
TIN coated Dormer drills, being 1Tmm to
6mm in 0.1mm steps, from Greenwaood
Tools. This new set replaces a previous set
of Dormer drills, which are now 20 years
old and feeling their age. | am delighted
with this new set. | regularly do coordinate
drilling on my milling machine and | have
always found it very time consuming to
change from a centre drill to the final drill
for each hole. These new drills do exactly
as advertised and drill a true hole without
the intervention of a centre drill. | have
also used the (Greenwood) Kit-O-Cut
parting tool for some years. | part steel at
630rpm without any of the usual problems
of jamming, chattering or digging in. |
have no connection with Greenwood Tools
other than being a very satisfied customer.

Tom Bartlett writes:

Many screw on chucks suffer from two
defects. First the lack of a proper means of
removal, (apart from abusing the chuck
key or the jaws) and second after
prolonged use, changing from three jaw to
four jaw and vice versa, the threads
become worn losing rigidity. Both of these
problems can be addressed by replacing
the backplate with one having a larger
boss to accommodate two added features.

The best way to get such new backplates
is to make a pattern, get castings, and
machine to suit your lathe. The addition of
tommy bar holes will assist with removal,
and the question of thread wear can be
overcome by incorporating a split tapered
threaded bush, adjustable by separate ring
nut, and locked by a tapered set screw.
This could then be adjusted to give a close
fit on the lathe mandrel, assuring
continued concentricity over long life.

Mr G. K. Bartlett
writes:

While it is perhaps not in our remit to
discuss political matters it was good to read
your comments on our hyper regulated
Society (issue 105) and also comments
from other readers. The more people who
express views, the better in my opinion, as
we are being regulated out of existence.
The way things are, | think the general
public have been brainwashed to accept
anything the power freaks dream up no
matter how ill conceived. Re. the electrical
regulations and the threats contained
therein | think that a lot of practical, people
myself, included do their own electrical
wiring, not so much to save money but
more to minimise disruption. Electrical
wiring replacement or modification can be
very disruptive and usually needs a lot of
remedial redecorating afterwards. | am not

Brian Wood writes:

end over end during the withdrawal. One
treatment should be enough.

windings are connected to avoid risks of

reasons.

Albert Hawkridge asked in Scribe A line (MEW 108) how his late father used a motor
stator for use as a demagnetising device. The answer is that the motor housing will
have an alternating magnetic field in the rotor space, and by simply drawing the object
out of the mouth of the motor housing approximately along the centre line of the unit
1o about 2 or 3 feet away should be enough to do
the business. This makes use of the inverse
square law affecting field strength with distance,
in that each doubling of distance reduces field
strength by a factor of 4. In strongly magnetised
objects the effect can be improved by turning it

| would recommend that the main field

overheating; watches and sensitive things like
audio tape should be kept well clear for obvious
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a qualified electrician but most of my
working life has been in scientific
instrumentation, electronic and mechanical,
industrial, hospitals and many years in
university depts. This counts for nothing
these days and | know the same applies to
many people. To be considered a qualified
electrician and or gas fitter come plumber
requires special vocational courses and one
of the main requirements is to know the
regulations off by heart, (rather than to
understand the underlying theory).

As most of our ilk are somewhat long in
the tooth, long since retired and busy in our
hobby, who is prepared to spend the time
and money to get registered as
“acceptable” to took after our own
property. | hate electrical wiring; it is
damned hard work and | have no desire to
do it for anyone else at my age. Last year,
however, a very good friend who has done
a lot for me since my wife died, had her
house rewired by an “approved
contractor”. Unfortunately almost straight
away the circuit breaker on the downstairs
ring started intermittently tripping. The
contractor was fetched back several times
and failed to find the fault. Having many
other worries, the lady was really at the end
of her tether and | said | would spend a day
there and try to sort it. As it happened her
son who is an engineering officer on
submarines was on leave and as we talked
the same language, it was a great help.
Although a real strapping chap, he was
much more agile than me and able to get
in to very awkward places. Fortunately the
leakage was measurable on the 2000 Meg
ohm range of a digital meter. Having
eliminated all appliances, opened up all the
sockets and found nothing wrong it was
obviously a wiring fault so the options were
either open up the ring to eliminate each
cable in turn, or try a trick, which consisted
of leaving the meter connected and one of
us reach under the floor and waggle the
cables we could reach while the other
watched the meter.

Fortunately the trick worked and we
found that a section of the new cable
passing through a wall in a hole of more
than adequate size was a molten mass and
although hidden was easily replaced. | do
not blame the contractor and cannot believe
the cable was itself faulty nor snagged
when fitted but much more likely to have
been caught with a blowlamp. As some
plumbing was very close | still feel this to be
the most likely explanation even though the
plumbing work was supposed to have been
completed prior to the rewiring.

We have all these regulations forced on
us and equipment we buy has to have a
CE mark which means little in my opinion
but does anyone stop to think about the
amount of electrical equipment like TVs
and set top boxes which have either
external power supplies or transformers
which can be left on permanently
although the equipment is “switched off”.
Transformers and switch mode power
supplies are very efficient but not 100% so
the losses are dissipated as heat.

How much do the losses add up to
throughout the country? To avoid this, the
choice is add extra switched sockets or a
plethora of extension leads. | would never
in my working life have considered
making equipment, which didn't have a
mains side proper on off switch. These
days it is almost rare to find this and a lot
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£19.99.

Cut down caliper used as saddle
DRO.

Joseph W Jager of Sunderland writes:
Re NETTO (Normally Expensive Tools To Order)

Seeing a digital vernier for £9.99 on sale at NETTO prompted an appraisal for a
tailstock and carriage DRO for a Boxford AUD. The photos show how a crude but
effective use was made of the cheap verniers. Cutting off the hardened jaw was easy
using a Dremel type drill and the cutting discs supplied in a Black and Decker
accessories set, A micrometer stop was used to fix the head and a simple clamp to the
carriage for the bar. Accurate tailstock drilling is now a doddle, all for a total outlay of

Similar treatment for
tailstock readout.

of equipment like radiofcd players have
the switch after the power supply so an
awful lot of transformers are potentially
connected to the grid doing nothing.

Les Pitt writes:

Hawving just received the April 2005 issue
of Model Engineers’ Workshop. | would
like to comment on two of the letters in
Scribe a Line. The “tip"” suggested by
Gert Ravnholt has a built in flaw, namely,
if a good, sharp adjustable reamer is
used there is the distinct possibility of
either leaving ridges on the internal bore
or, if the reamer is not tightened enough,
slip will result in material being reamed
from the bore as turning proceeds. | have
actually tried this and | ended with a bore
that was oversize and a scrap reamer. |
ended up making a simple arbor. It was
quicker in the end. The other comment
relates to Norman Atkinson’s comments
on Lignum Vitae. If you find a local
bowling club, the crown green type not
the ten-pin type, ask if there are any old
bowls balls about. The bowls balls are
Lignum Vitae and if you are lucky and get
a really old one you may find that the
white insert is genuine ivory, but don't let
the wildlife police know about it or you
might end up in court.

Eric Woodley of
Stockton-on-Tees
writes:

| write in response to Dennis Monk's letter
on the subject of ‘Screw Threads” MEW
Issue No. 106. To date | haven't found
a more informative publication on this
subject than the ‘Guide To World Screw
Threads’ by PA. Sidders published by
Messrs. Industrial Press Inc. ISBN 0-89381-
1092-9. Available from U.K. bookshops,
usual disclaimer.

If he chooses to purchase this | am sure
that he will find much, if not all, of the
information that he requires.

Dave Grainger of
Melbourne,
Australia, writes
Re Care of Ni- Cad cells

During my sojourn with the R.AF. at
Woomera (‘62 - 64), | had the
responsibility of maintaining the telemetry
packs for Bloodhound missiles, and |
would like to add a few morsels to the
article by Ted Fletcher “Zapping Ni -Cads”
(MEW issue106).

They consisted of individual cells linked
by plated copper connectors, were packed
tightly in containers and were difficult to
remove if any had to be replaced. This
was because the cells tend to swell a little
when fully charged, and thus had to be
charged in the pack.

The electralyte in the nickel-cadmium
cell is potassium hydroxide which is
highly corrosive and thus the cells have to
be sealed. To prevent gassing and
possible explosion, the cells must be
charged with a constant voltage of
1.46volts per cell. The battery can receive
as much current as you can deliver,
without damage to the cells, provided the
constant voltage is not exceeded.

Unlike lead-acid cells, ni-cads should for
the short term, be stored discharged and
when wanted for use, should be given 3-4
charge/discharge cycles to bring up to full
capacity. This is one of the reasons that
the alkaline battery is not used in cars: it is
no good as a “float” battery, it needs to be
exercised to give its full capacity.

At Woomera, the discharge cycle
procedure was to remove all the
connectors from the cells and attach a 10
ohm 2 watt resistor across each
individual cell. This removes any
possibility of reversing the cell’s polarity
which is mostly caused by storing in a
charged state and/or trying to put too
much load on the battery, long after the
device has given you the message “Hey
I'm not welll”

Maybe one of our contributors could
come upwith a design for a constant

voltage charger that allows one to set the
“off load” output volts, and limit the short
circuit current commensurate with the
capacity of the charger. This might be a
boon to radio control fans

Peter Banton of
Burton on Trent
writes:

| write with reference to the article “Two

Heads Better than One?” in Issue 106.

Mr. Bells asks for suggestions to make the

numbers and divisions easier to read after

marking and stamping. The answer is to
use engravers wax. This is a hard wax
which, | believe comes in several colours
although | have only ever used black.

There are two methods by which to use
the wax:

a) Heat the wax until it is very soft and
pliable and then rub into the
indentations.

b) Heat the metal object until it is hot
enough to melt the wax as you rub it on
This method is to be preferred.

In both instances, after applying the
wax, leave to cooland then buff and polish
the metal. A professional finish is
obtained. Note the object to be marked
must be scrupulously clean before
applying the wax to ensure adhesion.

Mr lan Dawson of
St Leonards on Sea
writes:

Re Harold Hall's request in Issue 105 for
information about a company that
advertised replacement cross slides etc. by
chance, when looking for something else,
| found the following in ME for 7/4/89

“British made vertical slides and boring
tables to fit most lathes, vices, rotary
tables etc. Prices from £30.00! Phone Ward
Engineering 0282 869 262". | have no idea
whether the company still exists.

If as | suspect, Mr Hall is
contemplating making improvements to
the smaller Chinese lathes that are
available, can | commend to him the late
great Martin Cleeves' articles on
fabricating a long tee slotted cross slide
and top slide for the EVV 2%inch lathe.
Tee slot cross slide: ME 8/5/58 & 22/5/58,
long top slide to match: ME 19/2, 16/4
and 21/6.82. (Edgar Westhury
disapproved of the design, so would not
publish with the first articles.

As an owner, | can confirm these items
are well worth making.

Mr R G Munden of
Gloucester writes:

With reference to Mr Norman Atkinson's
letter, MEW issue 105 on the subject of
lignum vitae, he also mentioned
Northumbrian pipes. | would be most
obliged if he or any other reader could
provide me with any details of
drawings/plans from British sources for
the construction of these bagpipes.

My search has lead me on to the
internet, but most sites lead to unfinished
works.
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Mr John Chambers
of Walsall writes:

In a recent issue, you kindly inserted a
request on my behalf for any help regarding
information on a Viceroy 5in. lathe for an
Operators and Workshop manual.

The outcome has been very successful
in as much that many readers came to my
assistance in various ways, each supplying
me with their information or photocopies of
the manuals, and so | have now gathered
the information required. A number who
replied provided useful information, which |
am now perusing regarding spare parts or
the manufacture of them.

| would like to thank all those who took
the time and trouble to help me, including
of course the MEW staff.

David Rowland of
Crawley writes:

Now come on chaps, there is no substitute
for fear. | am referring to Scribe a Line
MEW 105 on the subject of leaving chuck
keys in the chuck.

When | was beginning my training as a
toolmaker, | was assigned to a big, burly,
bald turner built like the proverbial brick
etc. In his first instruction | was told in no
uncertain terms that leaving the key in the
chuck was a No! No! In serious
engineering, it was just not done. In his
deep gruff voice, interjected with
expletives, that if | did, the foreman would
then be involved, also | would never live it
down in the company and finally my mum
would be informed.

Now this was all fearsome stuffto a
fifteen year old who just a few weeks
before had been one of the top dogs in the
playground. All this was not very good for
the digestive system. Of course it was good
psychology because a big industrial lathe
can be a dangerous machine, it doesn't jam
up like a Mini lathe, it just keeps going.

As a result and after seeing it happen a
few times, | cannot physically turn away
from a lathe without the chuck key in my
left hand, even after 49 years in the trade.
May | suggest that if you, heaven forbid,
offend, or find yourself weakening, give
our editor a phone call. He might be
prevailed upon to administer a few growls
interjected with threats and a few home
truths, which should effect a cure.

Mr C Jamieson of
Dundee writes:

It was after reading the articles by Dick
Stephen on CNC conversion that a few
thoughts came to mind. The final article,
which appeared in MEW lssue 104
described a manual contral unit which
functioned very much as do the electronic
handwheels now fitted to industrial CNC
machinery. Turning the knob by a specific
amount, results in a precisely matching
movement of the selected axis.

For many years, model engineers have
religiously wound the handles on their
milling machines, unless they have either
invested in a power traverse system, or built
their own such as that described by Mr
Douglas Reid in MEW Issue 96. Such
systems have tended to require a d.c. motor
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with a suitable reduction gear, and a speed
control unit, and a suitable power supply.

What now comes to mind is that, with the
availability of stepper motors and drivers,
and competitive prices, it might now be
possible to fit these motors to one or more
axes of a manual mill for use as a simple
power traverse. Should the user, at some
later stage, develop an interest in CNC, then
it would he a relatively easy progression,
given that part of the mechanical conversion
would have already been completed.

What is now needed, for those of us
whose knowledge of electronics is rather
limited, is guidance on the construction of
a power supply, and on the construction of
a little black box, which would send
suitable signals to a stepper driver,
allowing the selection of direction and
speed. | am told that this should be
relatively easy using a “555" timer circuit.

Perhaps one of our regular contributors

might be prevailed upon to give some
thought to these questions and perhaps
prepare an article on the topics.

Dave Fenner
comments:

On power supplies, | understand that
following the successful introduction of
stepper motors and drivers to their range,
they will be posting circuit information on
their website: www.arceurotrade.co.uk.

As regards a little black box, to give
stepper signals at variable frequency, this
is coincidentally, a subject that was
touched upon during a recent telephone
conversation with Peter Rawlinson. |
believe Peter is now giving this some
thaught, and | hope to be able to feature
the results in a future issue of MEW in the
not too distant future.

® For Sale: 24 off Whit tap
%in.; 11 off BSP taps %in. to ¥in.; 7
off BSF taps %in. to %in. — 40p each
or £12.00 Lot. Tailstock lever for
Myford ML7 £10.00
%hp. single phase 240volt, 2 speed
+ reverse motor, ¢/w switches and
wiring £12.00.
%hp single phase 240volt double

ended motor c/w grindstone
washers £3.00.

Consider exchange, WHY? Please
phone 01625 876 038

For Sale: Immaculate M&W
imperial boxed micrometer set of
4inch to 8inch capacity with four
insulated test bars. £39.00 please
phone John om 01895 236 203
(Uxbridge)

® For Sale: 118 “well thumbed”
copies of Model Engineer (weekly}
August 2 1948 to April 5 1951
(some missing). 35 “fair condition”
Model Engineer March 3 1955 to
October 27 1955. 23 “very well
thumbed” Mechanics for Engineers
and Craftsmen January 23 1948 to
August 13 1948. Reasonable offers
to John on 01252 874 622

WANTED

® Wanted “T" slotted lathe or miller
cross slide preferably Myford. Please
phone 01625 876 038

® Wanted C3 or 327 type (Boxford)
collets, %, %., and Yinch square type.

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 item is intended for Link Up.

Please contact Ken Thornton on
01252 873 663 (Camberley)

® Wanted copy of MEW issue 102. Will
pay full price plus post. Please phone
Charles on 0238 048 0114
(Southampton}

® Wanted Information: Last month |
obtained a portable dual -heam
oscilloscope of the famous English
brand Cossor, type 41004, s/n 1796. It
was previously owned by the British
army/navy, and calibrated in 1996.
There is no information on this
type available on internet (although
more than 19 pages at Google about
Cossor)
Can anyone give me (some) info, or,
still better, sell me a (copy of the)
manual. | do not even know its
upper frequency, input impedance
and — capacitance. Please contact
Johan Berserik, Archipel 23-09, 8224
GR LELYSTAD, The Netherlands
Tel. 0320 227397 email
johan.e.berserik@ hetnet.nl.

® Wanted Information concerning my
Ventron tool grinding jig,
manufactured by Ventron
Engineering, Leatherhead, Surrey. |
would like to obtain a manual for the
machine or perhaps make contact
with someone who worked for the
firm. It carries the number 1053,
although this may be a casting
number. Please phone John Buckley
on 01543 676 334 (Staffs)

EXCHANGE

@ | have spare copies of early Model
Engineers’ Workshop Magazines,
Numbers 1, 7-35, which | am hoping
to exchange for numbers 2 and 75 to
complete my collection. Remainder
available if | am unable to get
exchange. Please phone Ray Bevan
on 01554 777 281
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WHAT BETTER WAY TO FOLLOW ON FROM A FOUNDATION COURSE THAN BUILDING A
SIMPLE STEAM ENGINE? BUY MODEL ENGINEERING A FOUNDATION COURSE AND PAY
FOR BUILDING SIMPLE MODEL STEAM ENGINES AND WE’LL GIVE YOU VOLUME 2 FOR FREE

e | MODEL ENGINEERING - A FOUNDATION COURSE

MODEL | Peter Wright
ENGINEERING A new book by an experienced model engineer covering all the basic
L reuNDATION COURLLY techniques: understanding engineering drawings, buying materials,
marking out, sawing, filing, bending and forming metals. Includes a
review of engineering, materials, the making of cutting tools in the
home workshop and much more. A must for those practical people
who have little experience of working in metal.

1997 1-85486-152-2 236 x 18gmm
416 pages Illustrated paperback £16.95

Pater Wright

BUILDING SiMPLE MODEL STEAM ENGINES

Tubal Cain

The sheer simplicity of miniature oscillating steam engines has an
enduring fascination for all marine and model engineers. This book
shows how to build four model steam engines and features designs
and plans that even a beginner will be able to follow.

1993 1-85486-104-2 210x148mm

112 pages Illustrated paperback f5.50
Eeiinine BUILDING SimPLE MODEL STEAM ENGINES Il
SIMPLE Tubal Cain

Since the publication of the first book dealing with these fascinating
little engines, the author has designed and built several more
STEAM : ranging from a delightful little turbine to a larger engine in the style
ENGINES || "s of the magnificent ‘Steam Engines of the Highest Class’ offered by
toymakers before WWh. Fully detailed methods of construction with
the beginner in mind.

1997 1-85486-147-6 210x148mm
112 pages lllustrated paperback £5.95

MODEL

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 House Communications Plc, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OPS.
Cheques made payable to Highbury House Communications Plc.

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.



imat 4
he Machining
entre

» 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




ALL ACCESSORIES FITTED FREE SALE PRICES ON OTHER MACHINES

SPECIAL LATHE PRICES

All our machine tools

are exclusively supplied
B L9/ 2 0 B B
BL9/20B can cut BECKUEETECRELS
. . LH Threads REGULEELNHAELE

quality & reliability.

Unit 28

| FROM Enterprise Centre

Llwynypia Road

= ONLY Tonypandy

- Rhondda
-y f 59 5.00 CF40 3ET
Tel: 01443 442651
LIMITED OFFER Fax:01443 435726
- Mobile: 07770 988840
FULLY EOU‘PPED . www.engineerstoolroom. co.uk
Tray, Splash Back, 3 & 4 Jaw Chucks, Face Plate,
MT3 & MT2 Dead Centres, Revolving Centres, Fixed &

Traveling Steadies, Drill Chuck with Arbour, Spanner, Allen Key, TOQI ROOm)

01l Can, Tool Box, Chuck Guard and Manual
hoshsdHALE PBIGES O QT HER MACHINES Contact us for details of complete range ElagelRITJR& &1 1T
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gandmtools

Be the first to see our new stock and look at the new

arrivals page on

email: sales@gandmtools.co.uk

LATHES
Emco Maximat Super 11 Centre Lathe, Tooling, 3ph,VEC.... £2100.00
Emeco Maximat Super 11 Centre Lathe, Tocling, 3ph VG
Emco Maximat Super 11 Centre Lathe, Tocling, 2ph V&
Emco Maximat Super 11 Centre Lathe, Tooling, 3ph VG
Lonect Cadet Plus CNC Lathe, Used Once Only, 240 walt, ..
Pultra 1750 Bench Lathe, Drive Unit, Collats,
Chuseks, Taaling,1ph,VGC.
Pultra 1750 Bench Lathe, MotorWell Toaled Collats,
1ph VGC
Pultra 1770 Bench Lathe ciw Handrest, Tailstock,
10 Collts No Mator
Denford Starturn CNC Ben ch Lathe, 1ph, Manual
Denford Starturn CNC Ben ch Lathe with Auto To
Turret, 1ph
Denford Orac CNG Bench Lathe, 1ph, Manual ..£1450.00
Boxford AUD 57 x 227 Lathe, Well Tocled, New 240 Volt Single
Phase Motor VGG F1850.00
Boxford BUD 57 x 227 Lathe, PCF, Tooled, VGC,Fitted New 240 Volt
Moator.
£1650,00
Boxford AUD #7," x 167 Lathe, Tooled, New Single Phase Matar
Fitted.
Boxford Model A 4147 x 187
Lathe,Stand, Gearbox, PCF,Tooling, Single Phasa ..
Myford Super 7 Long Bed Bench Lathe, 1ph, Old,
Myford Super 7 Bench Lathe with Tray & Blocks, 1ph, Tooling, ........
£1000.00

Calchester Triumph 2000 Gap Bed Lathe, 74" x 507,

.. £2500.00

Duiet WGC,3ph
Calchester Bantam 1600 5% x 20°, {Late Type) Chucks,Lever Op
Collet Att Coodant, ICTF Guards, Light, Manual 3ph VGC .... £2500.00
Colchester Bantam 1500 57 x 207 Tooled,Coolant OCTF,

£ 550,00

VGC,3ph.
Calchester BanhmME' x Z]' Tnnlml. Iph..
Colchester Bantam 80057 x 207, Tooled, 3ph..
Harnison 280 CNC Manisal'CNC m-.uﬁg Lathe,
Harrison 13 Swing Lathe, Old & Dirty But Rums Wr\-
‘Well Tooled, 3ph.....
Harrison M300 6" x 25 Gap Bed,_ Wall Tocled Inc Lever
Op Collet Chuck3ph
Harrison 117 Centre Lathe and Teoling, 3ph.....
Harrison &/ x 257 Centre Lathe with Teoling, 3ph ..
Pultra 1770 Cabinet Mounted Micro Lathe,Drive Unit,
Well Toolad, 3ph.
Acorn Capstan Lathe, 1ph, Cut 0Ff Slida,0ld ...
Agorn Capstan Lathe, 1ph, Cut OF Slide, Old..
DRILLING MACHINES
Boxford Union Pillar Drills, Rack Op Table, 3ph ..
Thoka Arbo Nio 2 6 Station Turrat Drill Head 3MT
Spares Available for Fobco Star7/8 and 10/8 Pillar &
Bench Drils,
Startrita Mercury Bench Dirill 3ph.
Clearance of Meddings,Startrite, Prograss, Tau co,Fobico, Unian
Pillar & Bench Drills, Choice of 25 all Three Phase......From £ 35.00
Muddings Pacera Pillar Drill
Sealey Pillar Drill, 1ph
Meddings MF2 Fillar Drill, 3p
Meddings MF1 Pillar Drill, 3p
Muerbach Gear Head Driling Maching, 3ph, 3MT, Coclant £ 750.00
MILLING MACHINES
TEP CMC Bench Engraver, 1ph, Unused, As New
Mciera F3 Vertical/Hon Tolroom Mill, 3 Axis DRO,
Toolad Jph.. L2l ot E4T50.00
Tom Senior M1 VerticalHorizontal Mill, 240 volt Single Phase,
I3

750.00

Startrite 18-5-5 Vertical Ban dsaw,3ph,VGIC
Startrite 18-5-5 Vertical Ban dsaw, Iph, 240 Volt

£ 750.00
Midhage HSB04 Precision Circular Saw,150mm Blades,3ph £ 250.000

Oualters and Smith 250 A Horizontal bandsaw......

GRINDERS LINISHERS, POLISHERS

Alexander Single Lip Grinder3ph. £ 750.00
Christen 05-8 Drill Point Grindag3ph VGC ... .. .. EV8S0.00
Dronsfield Eagle Surface Grinder,Coalanrt Unit,

Mag Chuck,3ph £ S50.00
Viceroy Double Ended Grinder, Pedestal Stand, 3ph VGC.. £ 250.00

Christen 05-8 Drill Point Grinder.3ph, Lots of tocling..
Brierlay ZB25 Drill Point Grinder on Cabinat Stand, Soma
Yn-n‘nn 'Imh

Elalksun ﬁmﬁu s Grinding Attachment.
Viceray Double: Ended Buffe fPolisher3ph .
Twmer 6~ x 16" Heavy Duty Balt Linisher, Spara Bebs 3ph .
Hauser Jig GrinderWell Tooled 3ph
Janes & Shipman 540 Surface Grinder,Mag Chuck 3ph
Canning 2HP Pelishing Spinclle 3ph,
Viceroy Double Ended Buffer, 3ph.

SHAPERS
Elliiot 14M Shaper, 3ph. £ 400.00
Elliott 145 Shaper, 3ph, £ 50000

Main Gear For Alba Shaper & Box of Other Spare Parts... £ 100,00
Box Table & Other Pants for Elliott 10M Shaper ......... LOTE 10000
BOXFORD SPARES & TOOLING

Change Gears [Also Fit Southbends)

16T-E10,18T-£11 20T-£01.20T-£11,22T-£11,23T-£11 24T-£11, BT-£11.27T-
£11,287T€11,30T-£12.31 T£1232T-£12,35T-£1 2,36T-£12.37T-£1 238
£14,40T-£18,41T-£14, 47 T-£14 S4T-£14. 45T-£14,46T-£14 48T-£14,50T-
£15,52T-£15,53T-£15,54T-£15,56T-£15,59T-£15,60T-£15 4 T-£15,11T-
£18,75T-£18,79T-£18,807-£20,88T-£22, 1007T-£25, 127 T-£30,100/127 T
Compound Gear£55,1 27/135T Compound Gear-£85.00, 54/18T
Compound Gea r-£30.00,72/18T Compound Gear-£35.00,

32T Tumbler Reverse Gear
Boxford Manual “Know Your Lathe™ New Copies &
Drawings & Parts List

Boxford 4 Chusck Backplate, Drlled Used
Boxiord 5~ Chusck Backplatas, Newr....
Baoxford 5 Catchpl

Pratt Burnard 4" 4 Jaw Chuek
Toolmex 6° 4 Jaw Independent Chuck Fitted Beoford
Backplits NEW.

Boxfard Lathe Cabinets,Cupboards, Coolant Tank Tray,
daal for Many Small Lathes

Headstock,Saddle & Apron Parts Available

41" & 5" Tailstocks. .. £ 150
Boxford Change Gear Cover.. £ 4000
Boxford Changw Gear Quadrant.... ... £ 1500
Boxfard Topshide A bh £ 400

Baxford T-Slatbed Boring Table 8™ x 7°, [fits in Place of Cross

Slide NEW £ 13500
Boxtord Power Crossteed Saddle Assembly £ 25000
Boxford T-Slotted Cross Slide, NEWFits

AUD.BUD,CUD.TUD MadelsA B & C

Baxford Taper Turning Attachment,Complete..
Boxford Screw Cutting Gearbox & Leadscrew.
Baoxford Cross Skde Stop.

Baxford Cut Off Slide

MYFORD SPARES & TOOLING

Change Gears:
20T€7,00,21TE7.00,22T£7.00,24T€7.00,25TE7.50,26 TE7 50,27 TE7.50,28T
£8.00, 29T £8,0030TE8.00,31 TEB 50,32 TE8.50,33TE8.50,34TER.75,35TE9.0
0,38T£9.00,37TE£9.50,38TE9.50,39TE9.50,40TE9.50,42TE9.7.5,43TE 10.00,

Bridgeport Varispead Turret Mill, 42° x 5 Tabl'e, Power
Faad, 3ph
Bridgeport Turret Mill, 3ph ...,
Aluxanwdor 24 Din Sinker/Engraver, Single ?ms
240 Vot VGC.

Adeock & Shipley Vertical Ml, 40 INT3ph.
Boxford 165HMC CNC Horizontal Machining Centre.
Burke Machine Tool Co. Small Horizontal Mill, 0ld ..
ERV Turret Mall, DRO, 3ph..
BCA Jig Borer/Mll, Stnmi. cnlm:m
BCA Jig Borer/Mill, Stand, 4 Collets Keyless Chuck,
Vice, 1ph

E125000

£ 91500
Boxdford VM30 Vaniable Speed Vertical Mill 30 INT Spindle, Cuual

I‘Iuwl ﬂnh 800,00
Tom Sumnr Vertical Miling Head, ZMT ...
SIP Milly Drill NEW,1ph 3MT.
Stand For Above a
Strausek Gear Hob
Alexandar 28 4 Spindle Engraver3ph
Mauser 3BA Jig Borer,3ph
Mausar 2 BA Jig Borer3ph
Bechler Pinion Leaf Cutting Machine
Clock Gear Catting Machine, Comstruct
T & C Grinder, Iph
Thiel 158 Duplex Unaversal Miling Machine, Well
Equipped.3ph
Byon CM: Vertical Mill Anslam Crusader 2 Comtrel, 3ph,

=

Harnson Vertscal/Horzontal Milling Machine, Toaled,
30INT Taper..—..—...
POWER HACKSAWS/BAN
Mxminster Power Tools Metal Cutting Bandsaw, 1ph
Startrite Metora 107 Cut OF Saw.3ph ..

500 gaye

5TE10.50,46TE11.00,47TE11.00,46TE11.00,50TE13.50,
517TE13.50,53TE14.50,54TE14.50 55TE14.75,56TE15.00, 57 T£15.00, 58TE1
5.00,59TE15.50)60TE15.50,61 T£16.50,62TE16.50,63TE17.00, BATEN7 00,6
STE18,00,66TE18.50,70 TE18.50,75TE 19,50, 80TE21 50,81TE21 50.85TE24
00,30TE24,00,91TE25,00,85TE25,00,1 D0TEZT.00, 127 TE35.00

Metric Conversion Sat,Comprises Quadrant Gears Spacers and

Studs, NEW. 185.00
Myford 2 Paint Steady, NEW 50
Toolmex 100mm 3 Javw, Myford Mount NEW. £ 1500
Towlmex 160mm 4 Jaww Ind Chuck Myford Direct Mount,

NEW £ 14500
Myford 7° F: £ 300
Mryford 9" F £ 40,00
Mryford &+ Catchph g e 1.
Myford 47 Chuck Backplate......... £ 1800
Myford 5° Chuck B E 200
Mryford MAAT3 W Block E 1200
Myford Cross & Top Slide Fitted Single Toolpost,

Late Type, Unused £ 2500
Nryford Super ¥ Tailstack £ 17500
Myford MIL7 Saddle/Apron £ 13500
Nryford ML7 Super 7 Lathe Bed (well used) £ 4000
Myford Super ¥ Cabinet Stand with Cupboard, Rusty Bettom

Edige, Long Bed £ 0000
Myford Super 7 Saddle Apron & Cross Slide 250,00

Myford Part No 1430 Senes 7 Leadscrew Handwheel &
Pointer
Myford Rear Tnolnw

Mryford Handwheel D perated Cut O Shde,with 2

Taalpasts, VGC £ 20000

our website
web: www.gandmtools.co.uk

New Myford Toolmex 4" Self Centering 3
Jaw Chuck, with Key & Reverse Jaws,
Threaded Body, Fits Super7 & MLT,
£125.00 plus vat.

L

Mitutoyo Gauge Block Set, as New, Grade
2, sizes available, 46 Peice Metric Set
(pictured) £150.00 plus vat,

87 Peice Set £200.00 plus vat,

103 Peice Set £225.00 plus vat.

o
& OB

NEW Toolmex Dickson Type Quick Change
Toolholders to fit Myford Lathes.
£15.00 plus vat each, or 4 for £55.00 plus vat

|' i

INEW Toolmex 12° Height Gauge,
£40.00 plus vat.

New Drill Vices, 120mm £35.00 plus vat,
85mm £30.00 plus vat.

Myford Swivel Vertical Slides,

Good Condition, Choice of 3,
£200.00each plus vat.

- —

Meddings MF2 Floor Standing Pillar Drill,
2MT, 3 Phase Motor, £225.00 plus vat.

BTG Bench Press, £40.00 plus vat
or 3 for £100.00 plus vat.

Conect Cadet Plus CNC Lathe

BCA Jig Borer/Light Mill, Fitted Single i
Phase Motor, Was £950.00 plus vat, now in VGC, Used Only Oncel, 240 volt,
ONLY £750.00 plus vat. £1450.00 plus vat.

All |tems are sublect 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




G.L.R. DISCOUNT METAL PACKS
SAVE 15% OFF THE CATALOGUE PRICE WITH OUR BUDGET PACKS OF MATERIALS - 2 FEET EACH OF THE SIZES QUOTED BELOW

B.M.S. FLATS DRAWN STEEL ANGLE -
AO 1/16 x 1/4-3/8-1/2-5/8-3/4-1-2-3 H3 12mm x 12mm x 3mm 16mm x 16mm x 3mm, |_
+ 3/32 x 34,1, £10.45 20mm x 20mm x 3mm 25mm x 25mm x 3mm £14.22
A1 1/8 x 3/B-1/2-58-3/4-1. 07.08 SEAMLESS COPPER TUBE
A2 3/16 x 3/8-1/2-58-3/4-7/8-1. 08.70 J1 1/16x28g - 3/32x28g - 1/8x2Bg - 5M32x24g 06.20
A3 1/4 x 3/8-1/2-5/8-3/4-7/8-1. —J 1200 J2 3M16x22g - 1/4x20g - 5/16x20g 04.95
A4 516 x 1/2-3/4-1-1.1/2, 14.75 STAINLESS STEEL ROUND 303 F/C
A5 3/8 x 1/2-3/4-1-1.1/2 15.55 K1 3/32-1/8-5/32 -316-7/32 - 1/4 10.82
A7 12 x 34-1-11/4-1.1/2. 23.20 K2 3/16-7/32-1/4-516-3/8-7/M16-1/2 O 28.32
B.M.S. ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/'C
B1 1/8-5/32-3/16-7/32-1/4 - 5/16 - 3/8. 04.92 L1 .152"-.193"- 220" - .248" - 275" - 324" O 18.18
B2 1/4-516-3/8-7/16-1/2 - 9/16 - 5/8, 10.55 BA BRASS HEXAGONS
B3 5/8-3/4-7/8-1. 17.45 M1 .152"-.193"-.220" - 248" - 275" - .324" O 09.00
B5 3/8-1/2-58-3/4-7/8-1 ENSM 23.52 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 .152"-.193"-.220"- 248" - 275" - .324" O 04.30
C1 5/32-3/M6-1/4-516-3/8 O 06.05 BRASS FLATS
C2 1/4-9/32-5/16-3/8-7/16-1/2-58 11.58 N1 1/16 x 1/4-3/8-1/2-3/4-1 09.00
B.M.S. SQUARES N3 1/8 x 1/4-3/8-1/2-3/4-1 15.50
D1 5/32-3/16-1/4-516-3/8 I:l 05.15 N4 3/16 x 1/4-3/8-1/2-3/4-1 e 21.65
D2 7N6-1/2-5/8-3/4 11.58 N5 1/4 x 3/8-1/2- 3/4-1 24.65
BRASS ROUNDS ALUMINIUM ROUND F/C
E1 1/8-316-1/4-516-3/8-1/2 O 11.85 P1 3M16-1/4-5/16-3/8-7M16-1/2 O 10.25
E2 1/16-3/32-5/32-7/32-9/32-7/16 - 9/16 - 5/8 17.70 P2 5/8-3/4-1 17.70
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-3116-1/4-5(16-3/8 D 09.90 Q1 1/8-5/32-3/(16-1/4 O 09.45
F2 1/4-516-3/8-7/M16-1/2 20.20 Q2 5/16-3/8-7/M16 24.00
BRASS HEXAGONS SILVER STEEL 1X 13" OF EACH
G1 5/32-3/16-7/32 -1/4 - 9/31 - 516 O 08.20 S1 3/32 -1/8 -5/32 -3/18 - 7/32 -1/4 -9/32 -5/16 -3/8 - 7116 - 1/2 20.40
G2 1/4-9/32-5/16-3/8-716-1/2-5/8 23.05 S§2 3mm - 4mm - 5mm - Bmm - 7mm - 8mm - 9mm - 10mm - 12mm 18.00
BRASS ANGLE ALUMINIUM FLATS
H1 1/4x1/4 x 1116 516 x 516 x 1/18 R1 1/8x1/2-1/8x1-1/4x1/2-1/4x1-1/4x11/2-1/4x%x2 14.28
3/8x 3/8 x 1/16 112 x 1/2x 1116 09.00 R2 3/8x1/2-3/8x1- 38x1.1/2 11.87
H2 516x516x116  3/8x3/8x 116 |_ R3 1/2x1-1/2x1.1/2-1/2x2 C— 1800
1/2 x 1/2 % 1/8 3/4.x 304 x 1/8 15.45 R4 1/2x21/2-1/2x3 21.15

% METAL FINISHING PRODUCTS ﬁ

NICKEL PLATING KITS Bright Or Black Electro Plate onto: Copper - Brass - Iron - Steel Welded Brazed or Soldered Joints
‘TEK-NICK” Workshop Kit £59.50 + £6.50 carr. “TEK-NICK” Mid-Tec Kit £115.00 + £7.00 carr. “TEK-NICK” Maxi-Tec £180.00 + £7.50 carr.
Instructions with all kits. Replacement components available

“KOOLBLAK" Simple immersion at room temperature. Permanent heavy duty blacking for Steel - Iron - Cast Iron
Creates an integral, professional finish with no dimentional change. A superlative black oxide finish on steel.
“KOOLBLAK” Starter kit £30.00 + £6.50 carr. “KOOLBLAK” Workshop kit £48.50 + £7.00 carr.
Instructions with all kits. Replacements available
“TECHTRATE" Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish.

The solution operates at 141C / 285F Ideal for - Tools, Fasteners or Fittings. £37.60 + £06.50 carr.
“ZINCFAST XL” Produces a bright zinc deposit on Steel & Iron. For Car & Motorcycle components. Zinc is highly valued as a rustproof finish,
suitable for all types of fasteners.Instructions with all kits - Replacement components available. Workshop kit £76.50 + £6.50 carr.
“CASE HARDENING POWDER" This case hardening compound gives an acceptable depth of hardening to steel components
250gms £12.00 + £2.00 Carr. 500 gms £18.00 + £3.00 Carr. 1000gms £30.00 + £6.50 carr.
. DRY ACID SALTS 500gms £8.50 + £3.00 carr. - COPPER SULPHATE 500gms £7.95 + £3.00 carr.

LOCOMOTIVE & MILL ENGINE DRAWINGS & CASTINGS

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

7.1/4°G Tich 0-4-0 3.1/2"G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE
714G 1366 0-6-0 3.1/2°G Molly 0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve. Base plate 12”

5"NG Dholpur 2-8-4 3.1/2"G Cant. Lamb  0-4-0 Diameter of Flywheel 6” Height 6" Width 6" Weight 4.1/2 Kilos
5'G Butch 0-6-0 3.1/2"G Petrolea 2-4-0 Complete with building instructions & 3D Drawings

5'G Chub 0-4-0 3.1/2"G Iris 0-6-0 £125 + £6.50 carriage

5'G Simplex 0-6-0 3.1/2°G Doris 4-6-0 MULTI TUBE BOILER MATERIALS

5"G Springbok 4-6-0 3.1/2"G Rainhill 0-2-2 Runs on Coal - Gas - Spirit

5'G King John 4-6-0 3.1/2"G Heilan Lass. 4-6-2 8.1/2" High plus chimney 4" Dia. X 16swg Copper Tube
5'G Dean Goods  0-6-0 3.1/2°G Rob Roy 0-6-0 25 5/16" x 20swg Copper fire tubas. Firebox 3.1/2" x 3.1/2" High
5"G 2251 0-6-0 3.1/2°G Miss 10ta 8  4-4-0 Working pressure 80psi - Suitable for above or similar engines
5"G Firefly 2-6-2 3.1/2"G Juliet 0-4-0 £65.00 +£6.50 carriage

5'G Mogul 2-6-2 3.1/2"G Virginia 4-4-0 Vertical engine with Governor coming soon

5"G Peggy 0-4-0 3.1/2"G Maisie 4-42 Also nice Grasshopper Type Hot Air Engine

5"G Twin Sisters 0-6-0 3.1/2"G City of Truro  4-4-0

5"G Pansy 0-6-0 3.1/2°G P.V. Baker 0-6-0

5'G Tich 0-4-0

5'G New Combpyne 4-4-2T Radial Tank - L.S.\W.R. 415 Class

5'G New Nine Elms 0-4-2 L.S.W.R. A12 Class with Beyer Tender

5'G New Salisbury 4-4-0 L.S.W.R. 460 Class

Plus 6 0°gauge Locos

You are welcome to visit our newly extended premises

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

SEE US AT PICKERING 23 -25 SEPTEMBER 2005!!
+ LEAMINGTON SPA 14-19 OCTOBER

PHONE FOR YOUR FREE 120 PAGE
CATALOGUE 01582 471900

ORDER ONLINE AT WWW.CHRONOS.LTD.UK |

SET OF 7 INDEXABLE LATHE TOOLS
12MM sSQ

1L}

CODE 5CT126
£42.00

INCLUDES
THREAR CUTTIN

Toou
O

SET OF &6 HSS PLAIN SHANK
T SLOT CUTTERS

GEAR CUTTERS + ARBORS

POLICRAFT POLISHING
KITS INC. MOPS,
COMPOUND + ARBOR

Code FOR PRICE
PC1 001 £18.80
PC1 002 £24.70
PC1 003 £20.70
N Pclond £18.70
il 1005 £16.70

SET OF 4 INDEXABLE COUNTERBO RES

CAP SIZES

3/8 7116

/2 5/8
C/W INISERTS

CODE SCT 133 5 - £49.95

CLARKE 300M VARIABLE SPEED LATHE

CLARKE MICRO
MILL/DRILL

NEW - B0MM FRONT MOUNT _
3 JAW LATHE CHUCK

b7~

Includes 2 sefs of
jaws, chuck keys
+ fixing screw

Code BSCH - £60.00

NEW 80MM 4 JAW CHUCK +
MOUNTING PLATE FOR SHOBA 4"
ROTARY TABLES

Code VO
£49.95

AN s 6201
SHANK
SET OF & CUTTERS DRILL CAP - 13MM
CODE THROAT 140MM
GC SET 0.5 MODULE - £48.00 SWING - T00MN SPEEDS 100-2000
1/4-5/16-3/8-1/2-5/8 -3/4 M16 ST2 2MT ARBOR - £48.00 POWERFEED/SCREWCUTTING INC TABLE-240X145
CODE SCTO71B - £65.00 M16 ST3 3MT ARBOR - £48.00 DIGITAL READOUT KIT AVAILABLE 3 SPINDLE MT2
R VERTEX 6" & 8” ROTARY TABLES NEW - MICRO MACHINING DVD S BY J F RODRIGUEZ
/ _ EXCLUSIVE TO CHRONOS - SOLE UK DISTRIBUTOR
N\ 3 THE MILLING MACHINE & ITS USES PTG i
L é _ 4 HOURS LONG. COVERS ALL ASPECTS OF MILLNG —,
CODE DVDI - £34.95 INC @
> s GRINDING LATHE TOOL BITS AND OTHER THINGS S0 . b B
. 90 MINS. CODE DVD2 - £26.95 IFR Vickeos
Code PRICE -
P17 EaSS.00 £194.00 MICRO MACHINING ON THE TAIG/PEATOL LATHE J
2 HOURS, INCLUDES FACING, TURNING, GROOVING, PARTING, . /
CHAMFERING, DRILUNG, TAPPING ETC ETC ON THIS POPULAR : - /
e SMALLMACHINE, EXERCISES ARE APPUCABLETO ALL SMALL LATHES ™~
CODE DVD3 - £26.95 :
ADVANCED TAIG/PEATOL LATHE OPERATIONS o oo, ™
| 4 HOURS. SEE THE PEATOL LATHE PERFORM SOME OF THE P @*"“ 2\
XPO  TSITAILSTOCK £4800 £47.95 | | MOSTUNORTHODOX MACHINING TECHNIQUES THAT MOST Y
P B s | [E B B HA | Mokereruesa: e
B o, = JFR v
CG7 5 (K5 £10500 £79.95! XP12 TS2TAILSTOCK &Z900  £58.00 EOEE Dibe s Videos
CGB 6" [Ké £134-00  £99.00! XP13_DP2 DIV SET _ £48.00 _ £52.00 THREADING ON THE LATHE
e s | 2 HOURS. FINALLY THE MYSTERY OF THREAD CUTTING HAS . _
CHRONOS IMPORTED CHUCKS!! ROTARY TABLES e L S UGHIORTESETIE R S e
%%g * TYPE ICE MACHINING OPS ON THE 7X10 VARIABLE SPEED MIMI LATHE
BOMM  £39.95 4HOURS. THIS DVD IS ALL ABOUT THE 7X10 VARIABLE SPEED MINI LATHE CURRENTLY OFFERED
Kord |l vrs UNDER VARIOUS BRAMD NAMES INCLUDING THE CLARKE 300 IT IS VERY THOROUGH INCLUDING
o N [E— A FULLTOUR OF THE MACHINE AND SHOWS VIRTUALLY VERY BASIC MACHINING CUT A LATHE
éﬁ; a‘:gl:bs [ CAN DO. AN EXTREMELY INFORMATIVE PRESEMNTATION WHATEVER TYPE OF LATHE YOU HAVE.
!KPYI i ]Ew:] MME £56.95 CCODE DVD6 - £34.95
XP77 _ 125MM _ £64.95 : Code SCK1 - £15.00

MILLING WITHOUT A MILLING MACHINE

CODE DVD7 - £26.95
MAKING GEARS THE EASY WAY

CODE DVDE - £34.95

OR ASK FOR OUR DVD LIST

2 HOURS. LEARN HOW TO DO SUCCESSFUL MILUNG WITHOUT
A MILL - USING YOUR LATHE AND EVEN A. DRILL PRESS.

4 HOURS. THE SECRETS OF THE HOB REVEALED. HOW TO USE ONE AND EVEN HOW TO BUILD
OMNE FROM SCRATCH ON A SMALL - MEDIUM SIZED LATHE AND SMALL MILLING MACHINE

FURTHER DETAILS AT WWW.CHRONOS.LTD.UK

SHOBA HZ/VT ROTARY TABLES

Code  PRICE
XP2  3"£69.95
VP4 4" £99.00

0,2,

4,6,

8, 10,
+ 12BA

CODE EBAS - £31.95

5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1
BORING & 1 PARTING

Code  TOSUT

XP59  MYFORD M
£12560 £95.00
XP60  BOXFORD 4!
£14000 £125.00

SPARE HOLDERS FOR MYFORD & BOXFORD
SYSTEMS

Code  TYPE PRICE

¥P6T  MYFORD STD £13.95
XP62  MYFORD EXTENDED  £19.95
XP63 BOXFORD STD £17.95
XP64 BOXFORD EXTENDED £24.95

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD, UNIT 14 DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

!:% % Card

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




EZELAP DOUBLE SIDED
DIMOND -

Ceda

YP8T SUFERFNEIFINE

XP82  SUPERFINE/COARS
X063 SUPERFNE/MED <Y 59 o
X84 FNE/MEDUM <E£29.
XP85  FINE/COARSE eat
XP86  MED/COARSE

EZELAP DIAMOND HONES

Code Lifi KL

Xpay SUPERFINE e 2500
Xrag FINE B 2000
Xpag MED o6 £7.50
¥P90 COARSE SR8 £9.50
X1 EXTRA COARSE bl £12.00
¥P92 SET OF 3 5F-F-M S095 £14.95
¥P93 SET OF 4 5F-F-MC 2406 £19.95

EZELAP FINE DIAMOND SHARPENERS ON
A WOODEN PEDESTAL 6" x 12"

Code
XPo4

PRICE
£X% £19.95

SET OF 38 TCT LATHE TOOLS!!

Code SHANK PRICE

XP18 /4 £22.00
W19 shs £24.00
XP20 38 £27.95
XP21 o2 £34.00

EXCELLENT QUALITY MICROMETERS
WITH CARBIDE ANVILSII

SIZE  Price

DIAL GAUGES-GUARANTEED 2 YEARS

60 KG MAG BASE SPECIALS

STAINLESS STEEL DIAL CALIPERS - 2 YEARS
GUARANTEE

CGI135 017 £9.95 i
CG136 0-25mm  £€9.95 5
CG137 1-2* £12.95 :
CG138 25-50mm £12.95 E"é?n %w& ﬁso
CG139 2-3 £16.95 £10.001! CGU4S  MAG BASE & 01" Gouge  £22.00
gg}j? ;g)]’g&n-: g:::g g;i gg CGI49  MAGBASE &0-10mm Gouge  £22.00 Code  TYPE PRICE
-100mm CGI50  MAGRASE & 0-50mm £35.00 XPI106 6" jut-ua)
CG142 3-4" £18.95 £_2 .00 CGUS]  MAG BASE & orc?g £35.00 XP107 ?50%%%11«;&5@ g g %
NEW 3" ROTARY TABLE HZ/VT NEW - 5C COLLET CHUCK WITH D14 30MM MINI BORING HEAD C/W 8 TOOLS
EXCLUSIVE TO CHRONOS MOUNT
ACCEPTS COLLETS UP TO 25MM J
PRECISION MADE o/
AND VERY ““H ‘o o
QVERALL HEIGHT - 11/2 1|
CENTRE HEIGHT - 11;2* H/Z” oe0 95 ACCURATE!!
Code XP2 ol SMA254 £00.05 Code XPZ2 £54.95

GLANZE 2MT INDEXABLE

GLANZE 3MT INDEXABLE

GLANZE R8 INDEXABLE

ENDMILLS - ENDMILLS ENDMILLS Lot ';fﬁn 9'"?}5’1?( D'E/HO"D“
Code Dia Ti Price ; Code Di Ti Pri
X122 Temm 10 2275 Gode,  Dia  Tios Pees | 128 Toom 25 £39.95
XP123 20mm 1 £23.75 XP126 AOmm 3 £29.95 XP129 A0mm 3 £42.50
XP124  25mm 2 £28.75 XP127  50mm 3 £32.95 KP130  S0mm 3 £45.00
MOVEABLE JAWS VICE 6" 2PC MILLING VICE
RIGIDLY HOLDS ROUND BAR P TO 50MM DIA 47 JAW ELECTRONIC TOUCH POINT NEAL DRILL PRESS VICES -
WIDTH - OPEN UPTO 4 5/81! SENSOR SUPERB QUALITY - EVEN OK FOR LIGHT MILLINGI
Code PRICE ccme 4’ S48 £23.001
CodeTe s XP1é5 £52.00 CODE $VP20 CG230 5 £29.00  £27.00!
HSS MICRODRILL SET WITH 2.3MM SHANK 2 WAY SWIVEL/TILT MILLING VICE 115pc HSS PRECISION GROUND DRILL SET VERTEX RAPID INDEYER
SIZES 0.5 - 2.2MM 1/16-1/2 X 64THS - LETTERS A-Z -
NUMBERS. 1-60 IN METAL CASE c/w chuck
K '!i
ﬁ&
ode Jow Width Price i,
XP169 2T i e £49.00 A
Code  PRICE o 3 cuooe e7seo| fCode Price 4 ) Code INX200
P33 SI05 £6.9511 XP171 i S350 £85.00 XP32 £59.95!!

7PC GLANZE SCLCR INDEXABLE LATHE

TOOL SETS
INCLUDES BORING BAR & 10 FREE INSERTS WORTH £29.9511

SHANK PRICE
CGI?B £89.95
CG179 8MM SQ £89.95
CG180 10MM 5Q £94.95
cGiel 12MM 5Q £99.95

WITH 3/B SQUIARE SHANK - KMURLS UPTO 1* DIA.
COMPLETE WITH MEDIUM DIAMORMD PATTERN KMURLS

SET OF 12 BRAZED TCT LATHE TOOLSI!
IMNCLUDES BORING & THREADCUTTIMG TOOLSI

Coda

CG55 25,
CG56 5/u 5Q

CG57 3/, 5Q 25.1
LG58 /2 5Q 35,

«* KNURLING AND
% PARTING KIT

INCLUDES Clamp Type Knurling fool
Straight knurling tool - 8 knuﬁs -
10mm parting fools with 3 blades

Code KKPI - £38.50

HALOGEN MACHINE
GOOSENECK LAMP

CODE
SO91

PRICE
£29.95

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

~P

Website: www.chronos.ltduk




= CLASSIFIED

Advertisements

All Advertisernents will be inserted in the first available issue. There are no reimbursements for cancellations.
of business to make that fact clear. Consequently all trade ads in Mode! Engineers” Workshop carry this T' symbol
Cap. Csk. Button. Set (Grub). Shoulder
- -
= Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tonls
wanted ALL 'I‘raCtlon Eng l nes! NO MINIMUM ORDER PROMPT SERVICE
30 different packets of socket, hex. and slotted screws
engines’ ro]]er S and steam wagonS. Catalogue value of pack is over £30.00
LR = = o .
Any condition - part built included, Send for tisofer and benefit from a very "3‘;{& 1/%°
74 Pe;pys Way Strood Rochester Kent ME2 3LL
The home of geod quality used tools and machinery
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 45P
z For Precision Engineering, Model Engineering,
phase converters with a e c c &

Send to Model Engineers’ Werkshop Classified Department, Highbury House Communications,
All advertisements must be pre-paid.
IMODELS - MATERIALS - EQUIPMENT
.
METRIC. BA. BSF. BSW. UNF. UNC
Send 4 x 15t class stamps for our latest catalogue
Royal Chester, Thetford Town, Burrell, agricultural | [rccis s
Either pack on offer to wou
useful stock of screws in your workshop.
Will collect anywnere and PAY CASH- 'IEgnI:ag:1Zggafﬁsyngg%@h?ﬁinqeklaysupplies.m.uk Mail Order Only|
ALSO COMPLETE WORKSHOPS CLEARED www.toolco.co.uk
| : Phone for ing ti before travelling.
BOOST PHASE CONVERTERS ot e T3S oy To 01452 77055
Instrument Making, Prototype Development,

Berwick House, 8/10 Knoll Rise, Orpington, Kent. BRE OEL Tel: 01689 886650 Fax: 01689 886666
“The Business Advertisements (Disclosure) Order 1977 - Requires all advertissments by people who sell goods in the course
TRACTION ENGINE SPECIALIST et G
Hexagonal & Slotted Screws Nuts & Washers.
ALL SizeS j [ to 6” inCllIding Mi ﬂnie, Special offer* * ** * Workshop Discount Pack *** **
Pack 2. Meftric M2 to M6. \ \%ﬁ /;y
for only £24.95 + £2.95 plp ‘ ] ff f
OR JUST PLAIN WORN OUT!! el L4
For an informal chat Tel: 01507 359033 ——TOOLCO
or send for full itemised stocklist.
M A K E E.Mail: sales @toolco.co.uk Fax 01452 770771
The UK’s most advanced
unique 3 year guarantee. Industrial Models etc. Please Call Ray on :-
Never beaten on price. 01603 488107. Est. 1983

Tel: 01344 303 311
Fax: 01344 303 312 C A L L
Mob. 07952 717960

www.hoost-energy.com

info@boost-energy.com T 0 D AY

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

Four chucks for Myford Lathe £80 each. Myford PRECISION MACHINING
Four-way toolpost £25. Hilmor Pipe Bender Type K FOR MODEL ENGINEERS

£30. Tel: 01908 641036 (Bucks). Trade enquiries welcome. Est. 36 years.
Laser cut frames, hornplates, spokes, cabs, Write G. Plume

tenders, etc. All scales, all gauges. Tel: 01302 . '

2 Dol gaug 137a Erith Road, Bexleyheath, WE BUY, SELL & EXCHANGE
721611 (Doncaster). Kent DA7 68T TOOLS, MACHINERY, MATERIALS, PART BUILT
For sale: One inch scale minnie traction engine 2 . 0S, MODELS
with boiler certificate. Tel: 01472 882216 or Tel: 01322 554516 anytime W?VFLKF\JSTHE%P—TMQEESCILTQ&HQJEEYNE?\EELS
Lar R.A. ATKINS M.E. SALE & EXCHANGE

el e Gompass House, High St., Rotherfield, Sussex.
PULTRA 1770 MARDRIVE CABINET LATHES £750 Phone (01892-85) 2968
LORCH LLV GOLLEGT LATHE £400 Long S.A.E. for List
MYFORD ML7 BENCH LATHE £425
N AM E P LA I E MYFORD SUPER T LATHES. CHOICE FROM £725
MYFORD SUPER TB CABINET LATHE. AS NEW £2,800
F = MYFORD 2545 CABINET LATHE PRISTINE £2650
Download prices & info at MYFORD VERT MILL ATTAGH SUIT 254 LATHE £1050 BA FASTENERS IN BRASS
BOXFORD 1020TS LATHE TCOLED £1950
www.nameplates.org.uk FOBCO BENCHPILLAR DRILLS FROM. SE: STEEL & STAINLESS
> A5 STANDARD SIZES 1 SPLIT PINS, TAPER PINS,
NAEROK RDM 350 MILL DRILL TOOLED €475
> 7 FONTS PINNACLE PDM 30 MILL DRILL. AS NEW £505 ROLL FINS, FAPS, DIES, DRILLS,
> 11 FANCY BORDERS RAPIDOR MAJOR 6" POWER HAGKSAW £150 NUTS WASHERS,
MYFORD COOLANT PUMP TANK-FITTINGS £175 RIVETS, MATERIALS
P ALUMINIUM, BRASS & MYFORD-TOOLMEX QIC TOOLPOST UNUSED £110 o Gl \d i i
L. (=1y] amped aqddressed envelope plus two Tirst class
AMIINATES WE ARE CONSTANT BUYERS OF MODEL ENG WORKSHOPS. PROMPT stamps for 28 Page List (Overseas £1.50) Quote MEW.
INSPECTION SETTLEMENT, ESTABLISHED OVER 35 YEARS.
=5 WHEITTAKER ROAD HUNTS HILL HOUSE, HUNTS HILL, “ITEMS” MAIL ORDER LTD,
SUTTON, SURREY SM3 9QG NORMANDY. GUILDFORD.. SURREY GUS 2AH 46, ST. MARTINS ROAD, NORTH LEVERTON,
E-mail rainbowbadges@tiscali.co.uk Tel: ! Fa: RETFORD NOTTINGHAMSHIRE DN22 0AU
020 8644 54l 9 el: (01483) 811146 Fax: (01483) 811104 Telephone 01427 884319 Fax 01427 884319




FANTASTIC DEALS ON CLARKE METAL LATHES
LIVE CENTRE PRICES INC. VAT
DRILL CHUCK AND CARRIAGE
3 JAW CHUCK = + (UK MAINLAND)
H 1 1oz SET OF 6 TOOLS WE
En Ineering sup lies FLYCUTTER DEAD NOW
CENTRES STOCK A
Visit our Order oS UNDE  cL300M - £425 ORLATHE ~ HUGE
new 6500 sq ft securely on-line SLIDE 4 WAY ;Iﬁl'jrsnzpﬁgltl:gﬁgzmn RANGE
premises in www.chronos. TOOLPOST SET OF 6 TOOLS OF CLARKE
Dunstable Itd.uk MACHINE VICE + MACHINERY]

KNURLING TooL DRILL CHUCK
INC. CARRIAGE 4 JAW CHUCK

——— ™
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND £480!! . @Au
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 ‘J -
(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.

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4

Operate three phase machinery from your
single phase supply system.

s com U’!Ig
www.powercapacitors.co.uk
Power Capacitors Limited
30 Redfem Road, Tyseley, Birmingham B11 2BH

Tel: 0121 708 2811/0121 708 4522 - Fax: 0121 765 4054
E-Mail: transwave@powercapacitors.co.uk

Arc EuroTrade
T ——

Conquest precision lathe 3” chuck accessories. Maintenance
instructions 14 months old, used three times £250.
Cash or offers. Bargain, Buyer collects.

Tel: 01443 439335 (Mid-Glamorgan)

Benson Height gauge
with tools £29.
Myford travelling steady £17.
Student travelling steady £39.

PHASE CONVERTERS

2HP TO 50HP
A Top Quality Range of Static
and Rotary Converters to run
3-phase 415v machinery from

LOOK

MODEL MAKING METALS

¥zin. to 12in, dia, bright steeel,stainless steel, bronze, spring steel, brass,
aluminium, silver steel, steel tubes, bolts, nuts & screws, tap dies +
drills, white metal casting alloys. Fine materials, chain, plaste, Lathe
milling machines and equipment, new and secondhand
Mail order natiomwide and worldwide callers Mon.-Fri. 9-5pm.
Access/Visa welcome
Send now for a free catalogue o phone:
Milton Keynes Metals, Dept. MEW,

Ridge Hill Farm, Little Horwood Road, Nash, Milton Koynos,

MK17 OEH Tel: (01296) 713631 Fax: (0 12‘90} 713032

'k I b.co.u

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

Ansaphone Service After Hours

Electric Furnace Pyrometer £15.
Eclipse Demagnetiser £26.

Tel: 01895 236203

(Middlesex)

W g
email: sales @mkmetal s.co.uk

DivisionMaster Convert your rotary table, dividing

“Indexing Without Pain” head, or dividing 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 80:1 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 Wertex rotary tables available to order
Motor mounts and shaft couplings for Homge or Wertex 4 /6 /18
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

6-8 May 2005

MILLING CUTTERS
INDUSTRIAL QUALITY

8% M42 Cobalt by Mail Order

Imperial Sizes Available in:
» Threaded shank siot drilis =

» Threa hank end mills

# Short FC3 throw-aways

# Long FC3 throw-aways

\

For free stock lists & prices

For milling cutters & other M.E. toolng
Indluding indexable carbide tocls

Bl The Taig Lathe by Tony Jeffree.
£15 + £2 P&P from DivisionMaster,

CALL Qlarke Engincering 01603 301718 (days)
CALL Clarke Enginesring 01603 426522 (eves)

« 8 or Peatol Machine Tools, 19 Knight-
low Road, Harborne, Birmingham,

DivisionMaster Lid., 11aPoplar Grove, Sale, M33 3AX,
UK. Tel: 0161 973 4278 Fax: 0161 973 6534

B17 8PS, Tel: 0121 429 1015

sales/adivisionmaster.com ]11[]\. www.divisionmaster.com
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speed controller and motor combination.

MILL OR COMPLETE WORKSHOP : .
The new CL range: features start, Call us now for more information
and want it handled in a quick, professional stop and emergency stop buttons and friendly advice on
no fuss manner? Contact David Anchell, and speed control with forward, 01925 444773
Quillstar (UK) Ltd (Nottingham). RISTRNE NE Counsonmiee or visit www.newton-tesla.com

with high quality motor and is ready

Tel 0115 9255944 Fax 0115 9430858 to mount, plug in and go!
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PROJECT MACHINERY E“GINEERS

VISIT OUR WEB SITE - Www.projectmachinery.co.uk To DL noo M
A sample of our current stock includes:

Lathes The tool supplier for Professional &
Emco Maximat super 11, 51/, x 22", c/w milling head & tooling, superb.....£2450 odel Engineers

Myford 254, 5" x 22", on cabinet c/w 3 jaw & collets, superb condition .....£2150 GUTTING TOOLS: HSS — COBALT —
Boxford 1130 industrial, on cabinet, 1 PH, well equipped, mint 5 COATED

Myford ML7, 31/," x 19", single phase, equipped ............ccccooeeuue. o Drills: Metric, Fractional, Jobbers, Long
Harrison M250, 5 /,"x 30", equipped, almost as new condition ................ £2450 Series, Boxed Sets

Harrison M250, 5 x 20", equipped, good eXample ............ccoeovcecennes £1650 Reaming: Metric, Fractional Hand and
Colchester Master 2500, 6 1/," x 25" gap bed, clutch etc ............... ...£2450 Machine.
Colchester Chipmaster, 5" x 20, vari speed, clutch, well equipped...........£1500 Threading: Taps, Straight Flute, Spiral Flute,

Intercity 1440, 7" x 40", (Colchester Student copy) 1995, equipped .......... £1650 Boxed Sets, Metric, Imperial, Unified, BA.
Mills Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Arboga, 22°x 10” T, power feed, quill head, Swedish made, superb........ £1100 Imperial, Unified, BA.

Bridgeport, 42°x 9” T, crome slides, good machine priced 10 Sell................ £850 Milling: End Mills, Slot Drills Plain and Screw
Bridgeport, 48"x 9" T, DRO, crome slides, power feed, superb ................. £2500 Shank, Horizontal Cutters, Slitting Saws,
Warco (Bridgeport Copy) 42" x 9" T, power feed, vari speed head, CU”?tS- : :
DEGGe . e e £1950 Turning: HSS Tool Bits, Tungsten Carbide

Tipped Turning Tools, Insert Tools, Collets.

Meddings MF4, 10 speed 2 morse taper British pillar drill, almost as new...£385 Mg;ﬁ”girgg’sgfgﬂ nJet%r)sdI;Jemiers, Dividers,
Elliott Progress 2E, 10 speed 2 morse taper pillar drill, 1 phase, quality ....£295 oS, g up

: : Workshop Machinery: Lathes, Milling
Jones & Shipman 540 surface grinder, ciw mag chuck & dust extractor ....£850 hop Machine ;
bt el dbeaiiphi e bl sl b Machines, Pillar Drilis, Band Saws
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Alexandra tool & cutter grinder, c/w collets spare wheels etc. ..........c..c...... £350 Machining Services: full hini i
Sheet Metal Equipment nining >ervices: full macnining service
: : available, turning, milling, grinding, wire and
3ft Edwards Guillotine£395, 3ft Kingsland Guilloting ........c....coveivie v £395 spark eroding, tool and mould making
Edwards- 2ft Box Pan folder £575, 3Ft Box folder ...... ETTS ) -
4ft ‘;ox Pan fold:r, e .£875 “New” TM.‘;" eﬂa;%?_gn'?;gg”‘ FREE —
Powered Swager, CMZ nice quality, c/w several form wheels .£995
; : CHECK OUT OUR SPECIFICATIONS & PRICES
Telwin 250 amp AC/DC tig weld‘ar, S T e e £995 BEFORE ORDERING YOUR MACHINES — Contact
Murex Tradescut 10 (3 phase)air plasmer cutter ... s iniec s £375 us for a Quotation
Part Exchange on some machine tools welcomed
Part exchanges always welcome, ather machines available, can deliver nationwide (High Wycombe) Tel: 01443 442651 Fax: 01443
Telephone 01494 481 682 (day & eves) W S S e R £
Mobile 0775 2659904 Email: regpugh®@aol.com

UNIT 28, ENTERP'RISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA GF40 2ET

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

BLACK-IT!

Easy to use Chemical Blacking for Iron 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, Bryncroes, Pwllheli, Gwynedd, LL53 8EH
Tel: 01758-730356 Fax: 08700-523497 Credit Cards accepted.
More details on our website at www.black-it couk




HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 | &
www.homeandworkshop.co.uk stevehwm @btopenworld.com &’ abliet il

Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-Ipm B _ drip tray &

10 minutes from M25 - Junction 3 and South Circular — A205 : -

¢ B
Clarkson MK1 tool and Brierley ZB25 drill
good as it looks” A selection of tinmans stakes  utter grinder, the best one we - “(';’“"'I"“;';::’;’fg';% W grinder complete with cams
from £20 each have ever had!! and single phase motor
i BCA jig
L¥ borer/milling/dril

ling machine

complete with

“ collets & cabinet

Colchester l‘.‘:hpmastu
5" x 20", a very nice
example with dual dials RJH 4" linisher complete

Taylor Hobson Model D engraver

(single phase) lovely shape Clarkson air flute £475

o thist satrantor cabla grinding attachment, ever rarer!
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(= :‘Iiinh:ﬂ;alml’fﬂr (The best buffer c ton Parkinson Motors deilling Lockwood (English) %
Harrison M250 / late bantam only n ss) NEW 3/4HP ideal for Myford i &' Il machine quad die holders, 2 & 3 MT

capstan attachment as new & Boxfords etc. fitting available
3" & Harrison 2 Henry Tom Sei ¥ e
= milling ’,,-{’-i- | Milns 6 1/, :m wmm I."
_ machine 3 x 48" geared vertical L1
s+ complete with head, milling

£ vertical 30 INT
i & powered
table

gearbox and
gap bed

+ tooling
just in off
the lorry

machine

Boxford CUD Mk lll centre lathe
5" x 22" in very nice order

L N
Harrison M250 lathe complete with 3 and 4 jaw chucks, extra

Lorch precision lathe gears, with the high 2000rpm top speed almost as new
Comchestor Stadont 1500rpm  ComPplete with collets. -
gap bed precision lathe BOXED
complete with taper turning, £475
3 & 4 jaw chucks, full A
screwcutting gearbox

Clarkson drill point and

tap leading attachment cutte
y rare J r (USA) gear cutter

- - Raglan 5"x24" lathe
RJH Swordfish universal  Flamefast DS130 it il ot Easi sand blast

Tom Senior M1 milling machine saw complete with dust  ceramic chip force, variable speed & power cabinet + 2HP compressor
in very nice order extractor 240 volts, natural gas cross feed complete and ready to go!

We also have a

r
- - PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST @R imiirixl

small tooling far too

~Q VER DISTANGE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT, SGERaEY

Just A Small Selection 0f Our Current Stock Photographed!!



Chester UK Ltd

EAGLE 25 MILL DRILL | EAGLE 30 MILL DRILL | LUX ROUND COLUMN MILL | W' I

EAGLE 25 MILL/DRILL
PRICE: £699.00 INC VAT

FREE DELIVERY UK MAIRLAND

FEATURES

HEAD SWIVELS 360 DEGREES
WIDE SPEED RANGE

POSITIVE QUILL LOCK

TAPER ROLLER BEARING SPINDLE
IMPERIAL OR METRIC MACHINES
CAST IRON COLUMN

STANDARD ACCESSORIES
1-13MM DRILL CHUCK & ARBOR
EAGLE FACE MILL CUTTER

T3 TILTING TABLE

DRAWBAR (M12 THREAD)

NVR SWITCH GEAR
INTERLOCKED CHUCK GUARD
MANUAL & PARTS LIST

SPECIFICATIONS

DRILLING CAPACITY 25MM
END MILLING CAPACITY 25MM
FACE MILLING CAPACITY  65MM

| EAGLE 30 MILL/DRILL

PRICE: £899.00 INC VAT

FREE DELIVERY UK MAINLAND

FEATURES

WIDE SPEED RANGE

HEAVY DUTY TAPER ROLLER BEARINGS
QUILL LOCK

ADJUSTABLE GIB STRIPS

i HEAD ROTATES 360'

LONGITUDINAL TABLE STOPS
GRADUATIONS IN IMPERIAL 0R METRIC

STANDARD ACCESSORIES

1-13M DRILL CHUCK & ARBOR
EAGLE FACE MILL CUTTER

V100 MACHINE VICE WITH SWIVEL BASE
DRAWBAR (12 THREAD)

NVR SWITCH GEAR

INTERLOCKED CHUCK GUARD

MANUAL & PARTS LIST

SPECIFICATIONS
DRILLING CAPACITY 2

i ENDMILLING CAPACITY  20MM

CHESTER UK,

-

LUX ROUND COLUMN MILL
8 PRICE: £999.00 INC VAT
f FREE DELIVERY UK MABLAND

' FEATURES

* HEAVY DUTY TAPER ROLLER BEARING SPINDLE

| HEAD TILTS 45 DEGREES LEFT OR RIGHT

! HEAD ROTATES 380 DEGREES

\ EASY CLUTCH-TYPE MECHANISM FOR ENGAGING FINE DOWN-FEED
* POSITIVE OUILL LOCK

| ADJUSTABLE GIBS ON TABLE

© ADJUSTABLE STOPS ON TABLE

| GRADUATIONS IN IMPERIAL OR METRIC

 STANDARD ACCESSORIES
+ 1-13MM DAILL CHUCK & ARBOR
! EAGLE FACE MILL CUTTER

V100 MACHINE VICE WITH SWIVEL BASE

| DRAWBAR (M12 THREAD)

: NVR SWITCH

* INTERLOCKED CHUCK GUARD
© MANUAL & PARTS LIST

| SPECIFICATIONS
+ DRILLING CAPACITY 32MM

TABLE WORNKING SURFACE  190X585MM ; FACE MILLING CAPACITY  T6MM ; END MILUNG CAPACITY ZBMM

MOTOR 1HP { TABLE WORKING SURFACE  730%210MM : FACE MILLING CAPACITY  SOMM
SUPPLY 240vOLT ¢ MOTOR 1.1KW 1.5HP « TABLE SZE Z210X730MM
NET WEIGHT 200KGS : SUPPLY 240v0CT + MOTOR 1HP

i GROSS WEIGHT 287TKG : SUPPLY 240V

' . WEIGHT 2B0KGS

“POWERFUL MILLING/DRILLING AT AFFORDABLE PRICES"

CHESTER UK LTD CLWYD CLOSH
TEL: NATIONA 4 531831 = INTERNATIONA 44 14 T « NATIONAL: 01244 531231 « INTERNATIONA i4

HAWARDEN INDUSTRIAL | PARK HAWARDEN Ck CHS




