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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” /N
e WATA DEND o

Longitudinal X-axis 500 mm
Vertical Z-axis 280 mm
Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 kKW, 230 V, 50 Hz

Spindle speed r.p.m. 180 - 3000

Swivel range both sides a0°

Tool holder MT 20ptional
MT3 or SK 30

Drilling stroke 40 mm

Work bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
il Sl TR K08 oM i 17 Station Road Business Park
range of tools and accessories. Enk
Wabeco machines are quality rather Stamford
than far eastern quantity. Lincolnshire

PE9 3DW
All mills and lathes can b:e §upplled Tel: (01780) 740956
fully fitted for CNC machining or can Fax: (01780) 740957
be retro fitted at a later date.

Pro Machine Tools Ltd

GOLematic Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk
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Dave Fenner's commentary
Drilling Projects (1)
A tapping guide and screw fixture

How’s Mike
Assessing the accuracy of micrometers

Improved Access to the Minicraft
MB850 Lathe

A simple medification for enhanced convenience
Musing about ... the Wishbone

— and a DIY version to sharpen small drills
Link Up

Readers Sales and Wants
Next Issue

Mk. 3 Wire Eroder (3)
Completing the mechanical construction

Keywaycutter (1)

Go easier on your lathe with this device
for intemal keyways

Trade Counter
New items from suppliers

Going Round The (South) Bend

— and a quick change tool system.

The Chester 626 Turret Mill
Assembly and first impressions.
Bench Project

Taking a lesson from industry

Engraving Roman Numerals
Using home-made copy

Scribe a Line
Reader to reader

Turn to pages 59 for a Special

Subscription Discount of 20%

Front Cover

Jack Cox takes
time out to
admire his new
machine




DIGITAL CALIPER

Hardened Stainless Steel

ALL MAJOR CREDIT CARDS
ACCEPTED

y " t 0 - !'MMI.ESS
o W oo g W0 OO S W
- o .e . “"e «aB l‘

SPECIAL OFFER
£24- 95 plus £2.50 p&p

The Caliper comes in a padded box with piano style hinge and is complete with spare battery. Also included will be a copy of our 80 page catalogue packed
with thousands of bargains - Materials, Tools, Electrical and Mechanical. Plus Fastenings in Steel, Brass and Stainless steel. (£1.50 if ordered separately)

Imperial resolution 0.0005” (1/2 thou)
Metric resolution 0.01mm (1/100 mm)
Red On/OAf button

Blue Imperial/Metric button (inch/mm)
Yellow Zero button for step measurements
Thumbwheel for ease of use

iy bl ORDER HOTLINE: 01 386 841 97
S osgézt{glg:res Galg!sngaggg‘laden MEWAD200394024 09“0‘1"004. 328:6508PM gPage 1
KITS FﬂR TWO TOOL AND CUTTER GRINDERS
THE SOPHISTICATED THE SIMPLE

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS S.A.E. Tt

MODEL ENGINEERING SERVICES

PWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 521 4EY
PHONE 01246 433218

www.lawm.freeserve.co.uk

by fitting BW Electronic’s

new measuring readout

* large bright LED display

¢ inch /mm conversion

¢ 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

Complete system (332
display, two 361 sensors,

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

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

BW Electronics, 12 Mussons Close, Corby Glen, Grantham, NG33 4NY
Tel/fax: 01476-550826 « Website: www.bwelectronics.co.uk

ontheweb.co.uk 900

The easy way to buy metals on line
@ Aluminium

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

. range as possible of non-lerrous metals and stainless siesl, in all shapes
copper and sizes and with the facility of ordering as little as you need to do the

@ Bronze fob.

. Stainless To see the vast range of materials available, browse through the product

findex without obligation. We hope you will find what you want. If it's not
there, use the quote form to cbiain accurate price and delivery
information.

www.metalsontheweb.co.uk
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The widest choice...

SUPPLYING MODEL ENGINEERS
FOR OVER 27 YEARS

(W)
P
il

) FULL ENCLOSED GEARED HEADSTOCK
) SPEED SELECTION BY LEVER

) PRECISION GROUND VEE BEDWAYS

) LARGE BORE SPINDLE RUNNING ON TAPER ROLLER BEARINGS
) COVERED LEADSCREW

) SET OVER TAILSTOCK FACILITY ONLY
_ INDIVIDUAL ACCURACY TEST REPORT £499
_) SAFE ELECTRICAL INTERLOCKS TO CHUCK GUARD  'NCVATL#
AND GEAR TRAIN COVER OPTIONAL FLOOR

STAND £99

ZX-15 MILLING
MACHINE

Ideally matched to

the BV-20 Lathe

Table size 654mm x 150mm
Longitudinal travel 455mm
Cross Travel 145mm
Spindle Stroke 90mm
Spindle Taper 3MT
Diameter of Spindle 63.5mm
Diameter of Column 66.65mm
Throat 165mm
Max distance

spindle to table 320mm

Height with head at top

of column 1067mm ONLY

Width 775mm 8550 OPTIONAL STAND £89
Depth 569mm INC VAT &

Spindle speeds 400-1640

Motor 1 phase /;hp with F/R switch

Weight 295lb

Head tilting 90-0-90 worm gear tilt mechanism

General dimensions may be subject to minor variations.

S-
-
Tel: 01428-682929

--..the best prices!

SUPPLIED WITH:

* 4”3 JAW SELF GENTERING CHUCK
= 4”4 JAW INDEPENDENT CHUCK

* FIXED STEADY

* TRAVELLING STEADY

= FACE PLATE

* FOUR WAY INDEXING TOOL POST
* 3MT AND 2MT DEAD CENTRES

*« METRIC & IMPERIAL THREAD
CUTTING CHANGE GEARS

*« SWARF TRAY
« REAR CHIP GUARD

BV-20 LATHE

SPECIFICATION:

* CENTRE HEIGHT 4"

* DISTANCE BETWEEN CENTRES 14" |
* SWING OVER CROSS SLIDE 5" |
* SPINDLE BORE 3/4” CLEARAMNCE

« SPINDLE SPEEDS (6) 140/1710 RPM

* HEADSTOCK TAPER 3MT

* TAILSTOCK TAPER 2MT

+ RANGE OF IMPERIAL THREADS 8-24
TPI RANGE OF METRIC THREADS 0.4MM - 3MM

* MOTOR 1/2 HP 1 PHASE
* DIMENSIONS 38" LONG x 19"WIDE x 15" HEIGHT
* WEIGHT 230 LBS

New u;
ER-32 LATHE

COLLET
CHUCK

* LOW COST ACCURATE SYSTEM

* HARDENED AND GROUND

* COLLET CAPACITY 3MM TO 20MM.

* BAR STOCK WILL PASS THROUGH
COLLET AND CHUCK

+ 100MM DIA £49.00

*150MM DIA £59.00
IT IS NECESSARY TO MOUNT THE
COLLECT CHUCK TC AN APPROPRIATE
BACK PLATE. WE CAN SUPPLY
BACKPLATES FOR WARCO AND
MYFORD 7 SERIES LATHES.

* ER COLLETS ARE AVAILABLE IN
18 PIECE SETS 3MM TO
20MM OR INDIVIDUALLY

* COLLETS WILLALSO GRIP EQUIVALENT
IMPERIAL SIZES.

« BOXED SET OF 18 ER-32 COLLETS 3MM
TO 20MM £190

« INDIVIDUAL COLLETS £11 50 EACH

PRICES INCLUDE V.AT.
AND DELIVERY TO U.K. MAINLAND.

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

o

e-mail: warco@warco.co.uk web: www.warco.co.uk




2 MAYOR’'S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 » Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (minimum £10)
ALM'YAYS AVAILABLE
o.
i. MODEL ENG TAPS & DIES SET (2 Taps each size) '/s x 40, %z x 40, %1 x 40, " x 40, "y x 40, %z x 32, %5 x 32, Ya x 32 TAPS; £18 SET DIES £18 SET
2, SPECIAL MODEL ENG. SET (2 Taps each size) /. x 32, %/ x 40, *; x 40, ¥ x 40, 7he % 32, T x 40, 7 % 32, "2 x 40 TAPS £22 SET DIES £22 SET
3 HT”SH{?T@Msgj&MBESH’DJ 2,3,4,56,7,8,9 10 BA TAPS £18 SET
TPI T/ TPI DIE SET (CYCLE OR BRASS THREAD) '/, x 26, *l1s X 26, */s x 26, "hs X 26, 2 X 26 TAPSEISSET
5, JE SET: *1¢:,'ls, ™50, s, "l10, V2 TAPSEIBSET  DIESE18SET |
6. BSF TAP SET (2 Taps each size) & BSF DIE SET: V. %y, */, 7y, 1" DIES £18 SET
7 BSW TAP SET (2 Taps each size) & BSW DIES: 'y, %5, %5, iy, ¥sg, %1, Y, Tys, 'z DIES £20 SET
8. BSW TAP SET (2 Taps each size) & BSW DIES: *lis, *s, %, 5, 1"
8. METRIC COARSE TAP SET (2 Taps each size) & Mmig_qgg_ssr 2,3,4,56,789,10,12m/m "DIES £20 SET |
70.  METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14, 16, 18, 20, 22, 24 mim DIES £25 SET
1. uwnnumm?m[zmsm:mumsmom12UNFor11zuc DIES £78 SET
12, UNF OR UNC TAP SET (2 Taps each size] & DIE SET: "/s, "5, Vo, *he a1, "z TAPS £18 SET DIES £18 SET
93.  UNF OR UNC TAP SET (2 Taps each size) & DIE SET: *lie, s, s, s, 1" TAPS £18 SET DIES £78 SET _
74, GAS (BSP) PIPE SET: s, 'is, ls, "l2,"ls, ¥ (2 Taps each TAPS £30 SET DIES £25 SET
5. METRIC FINE PITCH SHS{'IO sizes from 3 - 12 m/m) TAPS & DIES (10) TAPS £18 SET DIES £25 SET
16.  METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES (6) TAPS £18 SET DIES £25 SET
| 77. ENDMILL SET (THREADED SHANK) ['s, *1s, "4, %1, *lu, e, "] OF (m/m 3,4, 5,6,7, 8, 10,12 m/m] £20 EACH SET
_18__5107 DRILL SET mnmm SHANK) ['fy, i, Ve, %0, ¥, Vig, ') 0f (m/m 3,4, 5 B T 8, 10,12 m/m] E20 EACH SET |
| 79. ENDMILL SET, */s, %, /s, 1 DIA, WITH % THREADED SHANK TO FIT COLLET CHUCK E25SETOF4 |
B COUNTERBORE SET (FOR SPOTFACING) /s, /s, *he,*s, 'hs. 'is) OR [m/m 3, 4, 5,6, 8 m/m] £30 EACH SET
21.  REAMER SET {STRAIGHT SHANK) ['V1s, "5z, Ve, %52, %16, Vs, "l e, "fis, Vo] or [m/m 2, 3, 4, 5,6, 7, 8,10, 12 m/m] £30 EACH SET
22, DRILLS (LONG SERIES) 10 VARIOUS SIZES BETWEEN '/:e - s STRAIGHT SHANK £6L0T
23. MORSE TAPER SOCKET REAMERS (FOR CLEANING MORSE TAPERS) No. 0, 7,2 WT @ £18 EA. No. 3 @ £22. No. 4, 5, 6m/it @ £35
BALL-NOSE MILLING CUTTERS {THREADED s, ss, e E125ET |
24, D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) ', "7s, ’.fm. Vs, ¥as, Ve, "lss, 12 DIA £25 SET
|25, SLITTING SAW SET {HS) 3 PIECES, BETWEEN i, - 6 (FINE TEETH) 374 © £6 SET 2" 1A @ £5 SET
26,  CENTRE DRILL SET (HS) Vs, *1s, 'ls, %6, e @ £5 SET
27, TAPER SHANK DRILLS (No. 1 BI/T) 10 VARIOUS SIZES UPTO : DIA I R @0
28.  DRILL SETS (HS) GROUND FLUTES, No.1-60A-Z @ £18, e -2 1 - 13m/m @ £186, 1- 6m/m x.1m/m @ £18, 6 - 10m/m & £25 SET
DIAL @ £10 EACH STAINLESS STEEL DIAL CALIPERS (/M OF IMP) @ £12 EACH MAGNETIC BASE @ £15 EACH |
WOODRUFFE CUTTER SET '/, %, Vs @ £715 SET EXPANDING REAMER SET,FROM . - . @ £45 BOX RE-THREADING FILES (IMP OR MW/M) @ £6 EACH
| 29, CUTTERS - ALL SIZES FROM 2 DP - 120 DP, INCL. MODULE & CP. ; SPROCKET CHAIN] @ EFIGEACH |
30.  TAPER PIN REAMER SET. Vse, “/ea, "z, Tet, ', =2, "lea, %5, ', "ha(10 PIECE SET - SHEFFIELD MADE} @ £30 SET
| 31, COLLET CHUCK, TO TAKE THREADED ENDMILLS, UP TO 1™ DIA T2m/, 3 m/t, A8 SHANK] IN STRONG WODDEN BOX @ E70 COMPLETE
32, LATHE TOOLS (SET OF 8} '/, SQUARE VARIOUS SHAPES INHSS @ £75 SET, OR CARBIDE TIPPED & £18 SET
| 33. REVOLVING LATHE CENTRES,\ WT @£18;23MT @20  DRILL GAUGES, IMP, WM , LETTER, NUMBER @ £4 EACH 10SMALLBURRS @ 5 LOT
34, DRILLS WITH 'fz SHANK %y, /s, s, 'le, 1" DIA @ £718 SET DRILLS BELOW 'y, DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES -ALL SIZES
35, 3-WAY PRECISION ANGLE 50 m/m JAWS, 180 DEGREE COMPLETE CIRCLE @ £80' + POSTAGE
36, INDEXABLE TOOL HOLDERS (SWISS) */s SHANK OR 'z SHANK @ £10 EACH, WITH TIP [EXTRA TIPS £2]
37.  PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. “he @ £13, ', @ £14, %, @ £16 EACH
38.  VARIOUS DRILLS, BELOW "/ DIA. 10 EAGH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EAGH TYPE
"39.  KNURLING TOOLS. 2 WHEEL SIZE @ £5, 6 WHEEL SIZE @ £10 (SPARE KNURLS £2 EACH) ] =
40.  ROHM PRECISION DRILL CHUGKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR Yy @ £7,% @ £8,", @ £10
FOR UNITHREAD Also: of Ball , Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BR'T'SH
TAPS & INSERTS Cutters, Reamers, Ooulhrdnlu, Eﬂr Ou‘mu: Slitting Saws, Acme Taps, Dilhlaﬂ Chasers, Socket Reamers. These are available between 50% & 75% off it price WABR |0R
Call 01803 559505 ¢ Qﬂfﬂ’t myumm {fﬁprg _—l?ﬂo}"% fospalcﬁ'bym Overseas PE&P PO.A. Send for new complete Catalogue (Stamp Please) BRAND

COMPUCUT

New Chapter in CNC machine construction manual
Quick & easy adaptation of Wolfcraft X, Y table
Exciting new Z axis options, Full text, drawings, & photos
Manual includes Compucutter & Compumill, CD £25 inc

Photos show converted tables 2 axis drilling
& 3 axis turning

Tel476 473851 www.compucutters.com




6 SPEED METAL
LATHE WITH 12
SPEED MILL/DRILL)
HEAB = CLS00M

DRILL HEAD -cL2s50m & cL2s1MH
’ CL2SOM (LATHE) « 259rm between centres
» |53mm swing over bed
= Power feed
= Screw cutting facility

Full range
of accessories

CLIS IMH
available

(TTARMETE cLasom
into a superb Lathe/Mill

* |0mm max drill capacity

» Variable 30mm travel
for drilling spindle

REDUCED! NOW ON LY
£179.95 EX VAT

£211.44 INC VAT

WAS £234.94 INC VAT

Where Quality Costs Less
.I:Ii'h JLE S METAL LATHE

CMDI115C cLIOOM 1] ﬁ
C1LA30 - ldentical specification to

csm..r £369%
L£4348,

Fmisicn engineered with W LT
cast iron head, base & column - SAVE £35.25
» Spindle speeds 100-2150rpm
4 Hp, 230v, | Ph motor

» Accessories available

* 63mm milling cutter

o 13mm chuck .‘._‘\-—

= 430mm b centres

= Compound slide with 4 way tool post

= Power fed screw cutting facility

= Forward/reverse lathe operation

= Clutch for independent millidrill operation
(11)

PRICE,

U1S

™y

If.E
pRuﬁ

- ;Nl
pR!‘ICE
cu'l

' * Power feed » 300mm between centres
» Electronic variable speed = Gear change sofi
W)« LHIRH thread screw cutting
Self centering 3 jaw chuck with guard
* Full range of accessories available

l"“'

ONI_‘I"

Shown with optional floor stand
ONLY £11995 EX VAT  £]40.94 INC VAT

Qclarke ITIED

FROM ONLY

NLB.: & Mill Drill

TR head is not
SM"E ]I b1 2vailable separately.

Clarke iy
GRINDER STAND
BGs! -
* Complete
with bolt
mauntings and
feet anchor holes

BENCH
GRINDERS

FROM ONL'I" e

“A

* Tables tilt 0-45° left and right
* Depth gauge * Chuck guards
Chuck sizes:

| 3mm CDPSDD-CDF2SIF

| 6mm CDP301B-CDP4SIF
20mm CDPSOIF

Inc. disc & handle
. .

MODEL  DUTY  MOTOR
CAGIZI* DIY 500w
CAGIIS* PRO  S00w £15.95 3049
CAGISCE PRO 720w £2495  £19.32 4
CAGI® PRO 1700w m
FITSmm disc_ #230mm
* REDUCED CAGIISC\mﬂIbT inc. VAT

s
EXVAT  INC'VAT
£12.95 £15.22

i
£
0
]
¢
E
]

WATTS WAS EXVAT INCVAT
EX AT INC VAT| [}
£1895 (1221 §
(3195 0741 40
(2695 Q147 U
£2995  £35.19

~£195  are

ST E
£3995  £4h54 |

*Supplied with wire wheel AL models inchide worklamp.

FREDUCED! CBG vas (293 c VAT CBGHRL s £3589 o T

CDPSDD
CDPI0IB
COPIS IR
‘COP201B
‘CDPISIF f
COPMIB 51
CDP3SIF
CDP4OIR 510/
COPSIF 510016
CDPSOIF* 980712

* Includes wee ‘T' shot tablle & worklight

([=7TTR]  TORCHKITS )

BTS K (left) 5 functions; hot

\ knife, soldering torch, hot
blowver, pencil flame
torch & widz fame.

24505 £39.89 £29.95 zas,luE
CsK100 2 £79.95 £93. 443
09.95

ONLY

£ I 5'&3&.!1

o 100w, 230v, erigger
operated instant heat soldering gun with spare Llp
+ Solder Coil & pot of flux » Scraperiprobe toal
+ De-Solder tool to remove excess solder » 30w, 230v

soldering iren & stand KIT BOX INCLUDED

+ Hands free magnifier

WIZ OIL FREE MINI
AIR COMPRESSOR

# Ideal for airbrush work
» |58 cfm air displcement,

28 Bar Max Worldng Pressure | CTCH0 & dr chest

CTCH0 9 dr chest

CTCm S_dr anet 4.9!
£99.95_¢117.44

CTCI00 13 dr chestlch  NEW U
2CTCR00 8drchestiab set £ 95 £99.81 4

|PRO RANGE ¢

|3CTCI03 3 dr step up chest5201_ £39.95 £46.94 g

|4 CTCI08 6 dr dropfront (7631 (5495 :'.645:‘1

[SCTCI0 9drchess  £8219 5 £16

|6 CTCI05 Sdr wolley  E164

\TCTCIO7 T wolley L1969 £159.95 £187.044

Garke BT EE0

DIYKIT - CABIH
+ Spray patcern adjustable
CINLT ﬂ 99 EX VAT

J % INC VAT

R @ PROKIT - CnElP[plcwmd}

* Double action trigger for accurate air/paint control
+ Precision machined nozzle » Special lightweight hose
ONLY £23.95 EX VAT £28.14 INC VAT

TIGER TURBO AIR COHPR OR }

= Low amp operation -
ideal for Are &
Tig welding,
auto bodywork
and thin mild/
stinless steel

butane gas.

ONLY
£19.95 EX VAT
£23.44 INC VAT

« Jaw depth 75mm + 3607 rotating vice head
+ 360" double lacking swivel base

ENGINEERS
WORKBENCHES

J <BTI (right)

¥« Uses gas lighter fuel
= Adjustable flame (temp up to 1300°C)
130 NEW20-125 ONLY £19.95 EX VAT £23.44 INC VAT

150 154130

1.6-25
16-32

Shown with

optional drawer

OMNLY £11.95 EX VAT £15.79 INC VAT

. lmm high grade: steel » Runners for optional drawer urm

SIZE (LWH mm)  EX VAT

CWEID0D 1000x650x820 WATERCRRA KL 1)
(o IRV I EVIGTEGEENE £149.95 £176.19
CWE2000 2000x650x880 FALFRIIRA b T

clarke [
MODEL __ DESCRIPTION

£12.95 £15.22
£14.95 £17.57
£19.95 £13.44
£20.95 £14.62
£29.95 £35.19

TIIiEII. ilipce BEST BUDGFF BUY, 33pce RECOMMENDED

actical Classics.
DIGITAL MU ETERS

CDM 10 = |9 position

IO am|
4? 3 9‘3 EX VAT
i iy
c DMIU 31 position
+ 10 amp facility
| ONLY £15.99 EX VAT
£18.79 INC VAT

MODEL EX VAT INCV&T
£17.95 ﬂlm*
955 8519

€155 (1874
.59

Pl4C
SPIBC
CAT%
CAT3:8

regulator
Pro90-150TE ako inc: &

+ Welding wire

MIODEL MOTOR CFM TANK WAS = EX
INC VAT VAT

INSTRUMENTS

TOTHER SIZES
AVAILABLE

EX VAT  INCVAT

EX VAT
I £119.95
£139.95
£159.95
£179.95 £211.44

\ I6TETubs® 30135 [YREAH £281.94 | 0

“Turbo fan coaled for longer welding at full output
SMGISOTE Best Buy Auto Ex

$REDUICEDY 1 35TE was £19949 inc VAT

INCVAT
£14094 4
£164.44 it
18794

" mm
ldpce 1’ Racchersen. €
upu ‘h‘lm.m

H o

msﬂlmmlim\l‘nﬂnmmwmﬂm\& rke rubber air hose (I
CATIB vas £1950 1 Ve , FROM ON.LY £10.95 EX VAT £12.47 INC VAT,

(VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30
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Folkestone Engineering

\ Supplies

Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee’s and large stocks.
Not got our cat? Wh not aski r our free catalogue

Fasteners (metric & imperial), ferrous and non-ferrous metals
(round, hex, square, flat etc). also off-cuts (subject to availability).
Goods supplied mail order or callers (by appointment) welcome.
Tel: 01303 894611 Email: metal2models@ btopenworld.com
www.metal2models.btinternet.co.uk

Sheet Material
Brass, Copper, Stainless Steel, Aluminium and Mild Steel

Brass/Copper Price per 12”x12" (*300x300mm)

We £an be fownd Just off the AJ 5t
293 Ewell Road, Surbiton ﬁ :
THEMI“-TAI .

WELDINGCENTR=I

LY | S LR ul

" OXY ACETYLENE
SET GAS WELDING KIT .

' GAS BRAZING/ | oy ot resses

WELDING &
CRITTING

JIsAL (b Wi

CZI08 CZ120 Copper
0/45mm(26g) £3.95 N/A N/A
0.55mm(24g) £4.61 N/A N/A
0.7Tmm(22g) £5.62 £7.34 £5.56
0.9mm(20g) £6.77 £8.78 £7.20
1.2mm(18g) £8.50 N/A £8.93
1.6mm(l6g) £10.94 £14.40 £10.94
2mmi 14g) N/A £21.60 N/A
#*2.5mm(12g) £15.84 £25.92 £18.98
*3mm(10g) £23.00 £2052 £24 91
#3/167 £27.36 £35.06 N/A

| VISA

62 Canterbury Road, Hawkinge,

Kent CT18 7BP
Open weekdays (0900-1600)

Saturday mornings (0900-1200)

Other sizes available and cut to size service if required
Material delivery fee from £2.30 to £6.95 for up to 29kg

e

PRO-MASK |
5 912 |

EYETEC
1011

*

228008 8.0.0.0.0.0.8.8.0.0.080.0.8.8.0.9000.205.3.8988.8.058.388.3.3.3.8.8.88.0.3.8.8.0.88.8.8.8.8.0.8580.08838 808 8.8.8.80.2.8.8.8.2.8.8.8.8.38.0.8.88.88 8008 58 8.0 00,1

LOCOMOTIVE DRAWINGS & CASTINGS

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

Send for an itemised list of any of our range of 54 selected Locomotives.
Top quality Drawings, Cast Iron or Gunmetal Castings.

4-6-2  BUILD OUR POPULAR HORIZONTAL MILL ENGINE
0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve
0-4-0 Length of Baseplate 12" - Diameter of Flywheel 6"
2-4-0 Height 6"- Width 6" - Weight 4.1/2 Kilos
0-6-0 Complete with full building Manual
4-6-0 Unbeatable value at this price
0-2-2 £110 + £06.50 Carriage inclusive of VAT
4-6-2
0-6-0 MULTI-TUBULAR BOILER KIT
4-4-0 Runs on Coal - Gas - Spirit
0-4-0 4" dia. x 16swg Copper tube - 8.1/2" high
25 5/16" x 20g Copper tubes
4-4-2 Firebox 3.1/2" dia. 3.1/2" long
4-4-0 Working pressure 80psi
0-6-0 Suitable for above or similar engines

£55.00 + £5.95 Carriage inclusive of VAT

0-6-0

Web site - www.glrmodelsupplies.com

G.L.R. DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglr@btopenworld.com

Send six 1st class stamps for Hardback or CD Catalogue

SEND FOR PRICE LIST OF ANY OF THE LOCOMOTIVES ABOVE

2-8-0
4-6-0
4-6-2

*
*

*

*

k)

*

*

*

*

*

*

*

*

X 714G Tich 0-4-0 312G Britannia

x 7.1/4'G 1366 0-6-0 3.1/2'G Molly

*

¥ 5'NG Dholpur 2-8-4 3.1/2'G Cant. Lamb
3 5G Butch 0-6-0 322G Petrolea

X 5G Chub 0-4-0 3.1/2"G Iris

¥ 5G Simplex 0-6-0 3.1/2"G Doris

X5G Springbok 4-6-0 3.1/2'G Rainhill
c] King John 4-6-0 3.1/2°G Heilan Lass.
X 5G Dean Goods  0-6-0 3.1/2"G Rob Roy

* 5'G 2251 0-6-0 31/2°G Miss 10to 8
* 5'G Firefly 2-6-2 312G Juliet

X 5G Mogul 2-6-2 3.1/2'G Virginia 4-4-0
X 5G Peggy 0-4-0 3.1/2°G Maisie

X 5G Twin Sisters 0-8-0 3.1/2'G City of Truro
X5G Pansy 0-6-0 3.1/2'G P.V. Baker
X 5G Tich 0-4-0

: 5"G New Combpyne 4-4-2T Radial Tank - L.S.W.R. 415 Class
* 5'G New Nine Eims 0-4-2 LSW.R. A12 Class with Beyer Tender
* 5"G New Salisbury 4-4-0 LSW.R. 460 Class

*

X 0"G Princess Coronation  4-6-2 21/2'G  Southern Maid
¥ 0'G  Morris de Cowley 4-6-2 2.1/2'G  Austere Ada

¥ 0'G  Hertford Hall 4-6-0 2.1/2"G Olympiade

¥ 0'G  Royal Scot 4-6-0 2.1/2'G Fayette

x

*

*

*

*

*

*

*

*

*

*
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11th Annual 2004 National

(IODEL ENGINEERIAG AND
MODELLING ERRIBITION

Great Yorkshire Showground - Harrogate

Friday 7th May ¢ Saturday 8th May
Sunday 9th May

Live Steam []
: Railways
.,_',..._ . h gauge to 71/4"

50,000 sq ft of [

MExhlbltlon Space
"“ uw:um T

Specialist []
Trade Stands

60 Club &[]
Society Stands

Model Boats, []
Boat Pool,
;lo Boat Clubs

‘3 Miniature ]
Engines
'in steam’

OPENING TIMES

Friday 7th May 10am - 6pm
Saturday 8th May..................10am - 6pm
Sunday 9th May....................10am - 4.30pm

ADMISSION

AAUNRS . e £8.00
OVEEBE'S s e amenerrne 2 D0
Under 16’s (accompanied)............ ........FREE

Advanced Ticket & a E J

Information Hotline
01751 473780 All major Credit Cards Accepted

FOR THE LATEST EVENT NEWS
www.theeventisoffice.co.uk

USEFUL INFORMATION
and Good Reading

| e commere |
FRWILE | The Complete Car Modeller * Wingrove *
. £17.39
New printing of Gerald Wingrove's book on making super-detail car
medels in 'is scale which gives a very goed insight into the techniques
I involved. The first chapter covers the tools required and is followed
by 5 chapters on building the major components of a car model, and one on special
bodywork. Whilst none of these is specific to any particular car, the final chapter
covers the building of a )" Duesenberg and pulls the previous chapters together.
Fully illustrated with photos (mainly B & W), sketches and drawings of compeonents,
this is a great place to start building exquisite car models. Some great technigues for
madel engineers. |36 A4 format pages. Paperback.

Atmospheric Forge & Heat Treat Oven

*» Goodman & Holmes ¢ £12.35
Not only does this propane fired forge look good, it is ergonomieally
designed and extremely efficient - it will reach 2500 degrees in 2.5
mins from a cold start, and reduce a bottle to molten glass in 25
} seconds. No fan or blower are needed, so there are no electrical
connections. The oven has large openings at either end, so multiple jobs can be done
at the same time, or one long piece can be worked on. And the opening means that
this unit can also be used to melt aluminium and other metals in small quantities, so
it can be used for foundrywork. It is also straightforward to build - it is made from
heavy gauge steel, so you only need a metal cutting saw and a welder. A great, and
useful, project. 72 page paperback with 91 drawings and illustrations.

Aircraft Welding ¢ 1942 » Elzea » £13.70
As a guide to oxy-acetylene welding this is hard to beat. Published in
1942 when wartime aircraft production was at its height, and skilled
welders were in great demand, it is extremely clear and concise on
all aspects of welding, obviously with reference to the aircraft of the
period, so this is invaluable to those working on veteran aircraft. For
others it is equally good, although it should be stressed that the brazing of copper,
brass & gunmetal is not dealt with, steel, aluminium and stainless steel being the
metals covered. 121 page larger format paperback crammed with drawings,
diagrams, photos and charts.

The author looks at twenty-nine patents for lathe gear change devices
taken out between 1854 and 1903; he had ignored 135 other less
practical ideas. This deesn’t mean that all the ones he does consider
are “normal” but they are all of interest. There is not much of
practical use in this book, burt it is a fascinating treasure trove of
information for anyone interested in the development of machinery.
81 pages. 36 engravings. Paperback.

a Change Gear Devices+ 1903 * Perrigo+ £7.15
v
G

The Voice of the Crystal How to build
working radio receiver components entirely
from scratch « Friedrichs « £12.30
Instruments of Amplification Fun with
homemade tubes, transistors and more

* Friedrichs « £16.30
The first book is, as its name implies, about building essentially crystal sets
completely from scratch, in particular not using any commercial electronic parts of
any kind. Pete Friedrichs describes the way in which he approached this in an easy-
to-follow way, his approach being as much mechanical as electrical - although there
are some horrible equations and formulae at the back of the book. The second book
follows on this theme, involving the construction of amplifiers, microphenic relays,
transformers etc., all from scratch. What really interests us about these books is not
so much the fact they tell you how to make a radio and listen to sounds from the
other side of the world, but the intellectual curiosity and pig-headedness that the
author used to make the parts from jam jars and other scrap, when everyone told
him it couldn’t be domne. These baoks really stir up the brain box! 185 & 297 pages
respectively, full of drawings diagrams and photographs. Paperbacks.

A Day at the Factory

* 1844 » The Penny Magazine + £11.90
This is an eye-opening look inside British factories at the height of the
Industrial Revolution in 1844, Covered are Butterley lron-Works,
Barrowfield Dye-Works in Glasgow, Felling Chemical-Works in
Newecastle, a cutlery works in Sheffield, a lead works, a cabinet factory,
Stephenson’s Locomotive Works, an il Mill, a starch factory and many more. Not
only are the technical processes deseribed but, in many cases, you get an insight into
the conditions under which the workers did their jobs — usually horrifying. A
fascinating book. 152 pages. 50 woodcut illustrations. Larger format paperback.

Prices shown INCLUDE U.K. Post & Packing

(overseas customers please allow 10% extra for delivery)

@ MAIL ORDER (no stamp required in the U-K) to:
CAMDEN MINIATURE STEAM SERVICES
BB rRecPOST (BAIS02) Rode Frome Somerset BAI | 6UB

Tel: 01373-830151 Fax: 01373 - 830516
VWebsite: www.camdenmin.co.uk



andmtools

selection from current stock

web: www.gandmtools.co.uk

email: sales@gandmtocls co.uk

LATHES:

Emen Compact S CNC Bench Lathe, Iph, Indexable Turr et Monitar, Chuek
E1E50.00

Emea Ciampaet S CNC Bench Lethe, 1ok Chuck Toolpast ﬂzum

Denford Orac CHC Bensch Lathe, 1ph, Masusl
Denford Ensitunn PRC2E CNC Centre Lathe 5%x 307 Manual, wapm,]ph
200000

Hardingre KL-1 Lathe Melifi TRChueks Collats, Light, Caolant 3ph VEC
75000

Beodordl MEW 5°x 22°G earbox Power C.F, Stand, Toolineg, Singhe Phase,

V&G 210000

Buxfordl 125TCL Computes Op Bench Lothe OCTRManuellph  £1000.00
Loech AVIK Luthe, Collets,Comp Shde Paint stripped off Cabinet for
repaint,cheap machine for resterstion £ B0
Boxford AUD & %" x 187 Luthe, Tooled New single Phasa Motor Fitted

12501
Bmdm\l AUD 5™ 2 2 Lathe 3 S 4 Jmﬁawmﬂlmdm \l’n 3
TphVE

sm.uuuuo,'nr Lathe.3 Jaw & Toolpost E swm
Boxdord CUID 4 %" x 18 Lathe Tooled,Iph £ %5000
Myferd MLT 315°X15" Lathe Incustrial Cabinet Tooling 3ph ~~ £1000.00

M‘lhﬂ Super 7, 3"x19" Cabinet mounted lathe,S/C Gearbox chucks

£1500.00
"‘lhd Super 7,Bench Lathe, Tooling £1000.00
Myford Super 7,35 "x19” Lathe.Cabinet, Tocding, 1ph £1000.00
Myterd Siipai 7 Lithe & Taaling £125000
Myford MLTR 3%, 2 197, Basch Luthe,1 ph E1250.00
Myferd MLT Bamch Lathe £ 400
Colchester Triumph 2000 Gap bad 7" x 50" Teoling Jph 75000

Calchester Student RHGep Bed 3 & 4 Jaw, Trarvelling Steady, Coclant,
Mthu:kwwmllwhﬂlﬁhm E150000

Colchester Bantam 2000, 612° = 307, £3050000
Gabshester Bontam 1600 5 x 207, TNHMN.BETF dph  £1450.00
Colchester 5 2207, Bask i

Chack 3ph £ 75000
Calchester Student RH, 6”x 257, Tocled 3ph E 95000
Cabchaster Master 2500 67 x 407, Tooled Jph 500.00

Cobchester Master 7500 6 1/2” x 40" Gap Bed, .!!l.lmﬂl:‘l‘?i?jph

£25000
Horrison L5 4 142" x 40" Bap Bed Centre Lathe, Tooled, 240 ok Single
Phasa £1450.00
Harrison M250 Centre Lathe S” x 207 Towled, ight, Coolars, JO00RPM,
£140000

Hairison M250 520" Lathe & Todling 250000
Harrison M300 B° x 40" Cantre Luthe, Tooling 3ph £1500.00
Harrison M300B” x 257 Cestre Lathe, Taoling 3ph 215000
Haieizon M300 6° x 407 Gap bed Lethe, Copying At Tooling dph  £2750100
Hurvison 140 5 12" x 25" Gap Bed lathe,Tooled 3ph Choice of 3 £1450.00
Haivison L34 512" x 25~ Gap Bed lathe, Taper Turning Tooled Variable
£14304

Speed,lph
Harrison LSA 11x25" Gap Bed LatheTocled

£ 85000
Harrison L3 9" x 257 Lathe, Todled Coolant, Manual3eh £ 7500
Biitan Riapetithen Latie Collets Bar £ 50000
Taylar Capstnn Lathe,Cat off Siide, Joh, THP E 75000
DRILUNG MACHINES
Searwite Mercury Mkll Piflar Drill, 1ph £ 25000
Cincinatti Miac ron 2 MT Bench Drill dph £1mm
Aciers Bench Tapping Machine (smell) Jph £ 20000
Diwvid Diwling Modsl C. Banch Tapping Machine Jph £ 1m0

Meddings Asticulated Asm Radsal Dril £ 75000

Essmx Banch Tagper1/4° check 1ph £ 000
Oldack Tapping Mechiree Joh £17500
Pallard ‘9 High Speed Bench Drill 3ph E 2000
Pollard 3 Spindle Deill (Bench teg] £ 5000
Thoka Aske No 2 6 Station Tusret Dril Head SMT £ 17500

Spares avadable for Fobca Drils £ POA
H & & Z3N Bench Tapping Machine Fited 1847 - 1" Dril Chuck dph
£ 25000

Clearance Startrite, Pros & Union Piller &
Bench Drills, chioice of 25 all 3 phase From £35.00
MILUNG MACHINES

Jph 50.00
WWT—mﬂwwhmwhnlDRﬂﬂﬂlﬂTsvﬂﬂh
“View, Collat Chu ck wx 12’Tﬂl.
SHP Jpk

Eldwull'un-l M, Power Both Ways, nnu,coom_mmuu

.Nn'l\mn MELPF Coolant Light 3HPAD INT snmlmulmn ssm

Hobbymat BFE B5 Millang Head, IMT, 4 Cutter Holders,|ph ! aasm

BEA Jig Borer/Misi Mill Stand, Calets, 3k, 6C

BCA Jig Borer/MeeiMil, Stand 4 ColletsKayhess Diill Chusk Vicn, ;ﬂ!!n
)]

Beodordl VM3) Wertical Mal Variable Speed, 30 INT, Vice, Collet Chuck
£1500.00

Elbstt 00 Dmesmd | VercalHoriontal 3ph 175000
Schaubiin 12 Verscalhorizmatal Milling £125000
Tom Semicr M1 VerticalHorizostal Miling Machine Jph VGC  £1450.00
Christen 5100 Sixis Viersicel Mill Chaice 3ph [From £1500 - £4500.00
SIP MIRDeilLNEW,IMT, 1gh, £ 75900
Astra Herizontal Mil &ZSmmx120mm table 3ph £ 450000
Lamberk No 0, Type 68 Gear Hobling Machine £ 65000
“Wahli 36 Gear/Pinion Hobber £1000.00
Mikron 79 Gear Hobber ! ssm

Swawsak Gear Heb Sharpener
Gravogeaph Mo del ITM, Well Eguipped, 1ph, Excelert Condition nmm
£125000

Aleaadas 28 4 Spindle EngravarJph

Huuser 3BA Jig Bores 3ph £2000.00
Tom Senice Verteal Milling Head 2MT £ 50000
Tom Semior Slotting Head £ 47500
Adcock & Shighey 1ES VerticalMorizontal Mill Coclant Power Feed,
Chock 3ph 15000
FOWER HACKSAWSBANDSAS ETC

Ajax Smisll Poweer £ 22500
Praris 350 Circular Cut Off Sww 3ph £ E50.00
Qualters sad Smith Powes Hacksaw 3%, £ 35000
Ouahters sad Smith Pewer Hacksaw,lph £ 37500
Startrite 20AWF Bandsew VGC fitted weler £145000
Startrite 18-T-10 Bandsww 3ph E 5000
. ision Circel (150sm blades],3ph £ 25000
GRINDERS, LINISHERS, POLISHERS

Clarkeom Tool & Cutter Grinder Redivs Grinding Attachment £ 25000

Clarksom Tood & Coster Grinder Universel Bracket & 4 Sleeves £ 10000
Cantres: for Clarksos Tool & Cotter Grindes, Esch £ Bm
Box of Assorted Sleeves Fingers for Clarkson Tool & Cutter Grinder

£ 50

) &5 Univessal Vee Clamp for 310 Tool & Cutbes Grinder £ 1500
RJH 4” Bandfacerdph £ 75000
Engis 15 flotary Lagping Machine, Iph £ 50m

Jones & Shipman 310 Tool & Cutter Grinder,Oid But Viery Well Tooled,
£ 55000

3k
M!tﬂtsﬁnlu Up Cutter Grinde,Cabinet Stand Single th

Deckel 50 Engraver Cutter Grinder,Bench Mounting, Collets 3ph VGC
£1550.00
Turmes 6 Wideh X 167 Hoavy Duty Beft Linishar, Spare: Beks Jph

50000
Dormer Madell 108 Drill Grindes, Bench Mounting,1/8” i 114" Cap.3ph
i

a1
Teyloe Hobson Medel G Engraver Cutter Grinder,Igh £ 450.00
Hauser Jig Geinder, Wl equi 75000
Clarkszn Mk 1 Tool & Cutter B rinder3ph, No Tooling E 200
Eagle biand O Surlace Girs a £ 6000
dares and Shipman 560 Surface GrinderMag Chuck Jeh £1650.0
Jorws & Shipman 540 Surface: Grinder No Chuck3ph £ 85000
AJH Teim Tool Grinder 3ph £ 200.00
Eiliott & Pedestal Brindes Jph £ T
Duplex Tookposst Linish er3ph £150
Erznll Ritary Filing Machine 3ph £ 250m
Canning 2HP Palishing SpindleJph £ 5000
Somand D.E Fool Grinder/Lapper, CoolantLight 3ph £1sn
SHAPERS
Ajax M3 Toelnon Sletting Machine Jph V6L £1600.00
New Wonder Bench Top Die Fler,1ph E 17500
Alba 14 Shapes phVET £ 3500
Main Geor for Alks 1A Shaper & Box of other Spate Parts E 10000
Main Gear for Eliott 10M Shaper £ TE00
BOXFORD SPARES AND TOOLING
Change Gears (Also fis

Sawthbends]
1BT-E10,18T-£1 1, 207-£1 121761 1,23-£1 1, 237-£1 1 24T-£1 LET-E1LT-E11,
28TE17 30T-EL2, MT-E12, 1T-£12 35T-£12 35T-£12.37T-£12.38T-£14, 407
£14, 41 TEU, 4T-£10 (4T-£14, 457014, S6T-£14, ST-14 507-£18 2IT-15,
SIT-E1554T-£1 5 56T-£15,59T-£1 550T-£1 5, LIS T-LIBTST-E1879T-£18,

BOT-£20 BAT-E2, WOT-E25,127T-£30
10WVIT Compeound Bear E 50
VETT/LIST Comspound Gear £ %0
SAT/ET Compaound Gear E 3w
TITNET Compennd Gear E B0
377 Tumbler Reverse Gear £ 120
Bauxford Manu sl “Know Your Liashe' Nasw Copiess & Draswings & Parts List
E B0
Baxfoed 4° Chuck Baclkplate NEW E M0
Baxford 4° Backplute, Diided, Used E 100
Baxleéd B° Fazeplats NEW ]
Baxford 5 Catchplute E 1500
Pratt Burnerd 47 4 Jaw Chuck E TR0
Boxford 6 4 JLew Chock VECWith Fited Boxdord Baclkplate £ 10000
Tookmex 6° 4 Jow Ind. Check fited Boodord Bachplate NEW £ 15500
Baxdord Lathe Cabinets,Cupboard Coolant Terdk TrarJdeal for many
small lathes E 10000
Haadstock Sadde & Apron parts wvailsble POA
A1 or 5 Tailstock £ 150
Boxfor d Change Gear Cover E am
Boxdord Change Gear Kesdrant £ 1500
Baxfur d Topslide Assembly E B0
Boodor d Vertic al Side, Complate with T Slotted| Plate & Vice £ 57500

Boxford T-Slorted Boring Table, 8 1/2° x7° Gues in Place of Cross Slide,
NEW £ 135,00

MYFORD SPARES AND TOOLING

Changie Gaars:

207T£7.00, 21TE7.00, ZXTED 00, 24TE7.00, 25TE7 50, 26THD 50, 2WTE7 50,
2HTES 00, 29TE2.00, 30TER.00,3 1TE8.50, 32TER 50, 33TEAS0.00, B4TERTS,
I5TES.00, 36TES.00, ITTEY. 50, 38TES.50, J9TES 50, 40TH9 50, 42TES TS,
AITENOO, MTEND.0R, 45TEND.50, 46TE 11,00, 47TEN1 .00, 48TENT.00,
SO0TE13.50, S1T£13.50, BATEI4.59, BATE14.505 BTE1.75, BETEI5.00,
STTEIS.00, SETE15.00, SATEN5.50, BOTE 15.50, 61TE16.50, B2TEI6.50,
GITEI7.00 GATEN7,00, GSTEIB.00, GETENE,50, 70TES,50, I5TE19.50,
BOTEZN 50,81 TEY1 50 BSTEN 20, S0TEM 00, 91TES 00, S5TE2E.00,
‘VDOTEZ 00,128 TES.00

Metric Canver sic

Studs NEW £ 155.00
Myford 3 Point Steady, New £ 1650
Mytord 2 Paint Steady,New £ 450
Myford Serew Op Cut 08 Shde, 2 Toolposts £ 2500
Myford MLT Loag Cross Side £us0m
Myford Super 7 Mansal lac Searbox Info £ 2N
Toakmax 100men 3 JawMyford IlnuMJlM £ 150
Toaknax 160mm 4 £ 14500
Mytord 7* Faceplate £
Myford & Faceplate NEW £ 4000
Myford 4172 Catchplate E 150
Mylord 4* Backplate E 1.0
Myloid MAT3 W Block 1200
Myford Cross Side Mounted Turret AttacheantVGC E asm
Mylord Super 7 Screwcutting Gearbox £ 575.00
Myford Super 7 Tailstock i 175.00
Myford ML? Saddle/Agron & Part Tepslide Assy £1750

Mylord Super 7 Cabinet Stand with Cupboard, Rusty Bettom Edge Long
Bed f 20000

Myford Super 7 Saddbe, Apron & Cross Slide £ 2500
Myford MLIG Faistock £ 100.00
Myford MAT4 Vee Blocks E 1500
MACHINE ACCESSORIES
Bile Type 4-1201 Radius Toening AttschmentSuit 7 17 Lathe or Larger
£ 45000
166" Swivelling Table,T-sloteed £ 15000
Walter R-5 4007G {400em]Swivel & Tilt Retary Dividinsg Table £ 850.00

Coverkry Gouges 8" lncnable Rotary Teble,Inspection DuslityVGL
£ 35000

Hofmann 300mm Rotary Table £ 300,00
Alaxander Inclinable Rotasy Table fited 4” Chack £ 25000
Teylor Hobson 12° Rotary Table £ 3500
$IP 350mm Rokary Table Choice of 3 £ o000
Hofmann § Ratary Talle VGL £ 300
Wertex HorizorvtalVertical 6 Ratary Table,|New] £ 1350
Vertex HorizomtalVestical B Rotasy Table [New] £ 250,00
Vertex: HorizomtalVestical 107 Rotary Table (New) £ 300,00
Vertex: HorizomtalVertical 12° Rotary Tebie (New) £ 300
15" Rotary Dividing Table,Table Marke d £ 5000
1 & Tehatmed Swivel & Tik Plate £ 15000
Janes Msnmi“m'ﬁt.mmanulah £ 500,00
el 47 High P A" Op

£ 3500
Habit Sine Tabde 10°x1 5™ £150
Abwoad 6 Swivel & Tik Machine Viea £ 35000
Abwoed B Swivel Machine Vice: £ 27500
Abwoad 6° Machise Voce £ 150,00
Apex & Univewsal Vice (a3 new) £ 15000
AB Creed 30 INT Bacing Head E 500

SIP Bosing Hemd (L Fre) 3:2ma, AMT E TR
Tom Senior 3 12" Dividing Head & Talstock, 3 Jaw Chiock 2 Diiv Plates,
4 £ 350
Elliott 8" Dividing Head & Tedstock 2 Division Plates,Immaculstef 32500
Elbott 5 Uriversal Dividing Head & Tailstock Direct Indaxing 2 Div
Plates, Chuck WVGC £ 550
Victoria Universal 4 1/2° Dividing Head & Teilstock , 3 Jaw Chuck

£ 3500
Toalmex 7-298-180 Indexing Unit £ 32500
Marlco HV Indaxer Fitted 5 Geipru Chuck £ 35000
57 Centre Height Dviding Hesd, No Chuck £ 25000
& Certre Height Dividing Hewd with Check & Gers {no tedstock]

£ 3=0m
B30 Dividing Head

7]

£
Burmerd Multisize Codlet Check & 12 Collets Key op.014 Mount

Clarkson 3UNT Autofock Chusck [smal] with & collets £ BN
Clarkson 400NT Autoliock Chusck [farg e} with 2 cobets: £ 10000
Glarkson 40INT Autofock Chuck (small] with & collets £ Bm
Clarkson 40NT Dedlock 200 Chuek £ 5000
Clarkson 400NT FC3 Hicldes £ 2500
Ciarison Lange/Small Adaptos and 4 coliers £ 16060
Clarkson SUNT Autobock Chusck (ige) 2 k=p. collets £ 10000
Clarkson SOINT Autobock Chusck [small] 4 lmp. Collets: £ &0
Clarkson SUNT Dedlock 200 Chuek £ BSO0
Clarkson SUNT FCI Hiolder £ &500
Clarkson Autalock Chuck Collats... Large eachi 1500
Clarkson Autalock Chusck Collsts Smal Imp. £1500 Metsic E 2000
HINT-MT Adapter £ 3800
ADINT-1 & 2MTIMT 8 4MT Adogtors: eachi 2500
SOINT-2.34MT Adaptar eachf 3000
RE-2MT and Fe-3MT £000-£ 2200
Procise E3 piwce Spacing Collar Set1” Bore £ 12500
Biistol Enicksan No 1) Tentheet Boring Head £ 10000
GMT $0INT Baring & Facing Head Boxed £ 3350
GMT MT Boring & Fasing Head Boxed, VGG £ 2m
Eliotz Model B Baring Head 2MT Shank £ 10000
D'ancires TS3 40INT Boring & Faciag Head inot bexad) £ 55000
D'ancren TS3 SHNT Boring & Faciag Head Boxed £ 55000
Diandliea TS4 Bering & Facing Head SMT (Baxed] £ 75000
Nores VHU 2.1/8 Baring & Fasing Head £ Bs0m
Archer No | Reversitle Tapping Head,] MT Shank £ 10000
Chatwin Polygen Bax,1” Shanik £ 15000
Peatt 12° 4 Jaw Chuck 12 £ 15000
Tookmex 200mm 3 Jew Chuck, (New) £ 17500
Tookmex 180mm 3 Jaw Chuck lunused) £150
Toolmex 160mm 4 Jaw Independent Chuck (Mew) £ 11000
Toakmex, 160mm 4 Jow Self Ciertering Chuck {New] £ 13000
Toalmex1B0mm & Jow Chuck £ 25000
Tookmex 1 Z5mm 4 Jaw Self Centering Chuck {New] £ 12000
Toolmex 125mm 4 Juw Independant Chuzk £ 100m
Tookmex 125mm 3 Jaw Chuck {New] E B0
Toolmex 100mm 3 Jaw Chuck {New] £ BO0M0
Toakmex, 100mm 4 Jaw Self Centering Chuck {New] £ 11500
Toolkmex 80mm 3 jew Chuck [Mew] £ 000
Tookrex: Bmem 4 Jow Indepandent Check

NEW
Jwws. for Pract Burnerd § Jaww Chuck, Fit 250me Chuck Part Mo
2584

Burrsaed SHBLK Soft Jaws Fit 10.1/2°-12° 3 Jaw Chuck
F0INT Dediock 150 Chuck.

17 Straight Shank Drill chuck

34" Straight Shank Brill Check

172" Stmight Shank Brill Check

Kawaseki 48 Cap, Keyless Drill Chock 20T Mosst
Kawaseki 516" Cap, Keyless Drill Chuck 1T Mount
17 & 114" Awtolock Collet for Lasge Chuck

25mm or J2mem Autcdaock Collet for Large Chack
Thiel 172”2 B Harizontal Miling Arbior 3MT [snesad]
Thiel 878" Horizorstal Miling Arbor JMT [wessad)
8 Horizorts) Milling Arbar

Thiel Stub Arbor 1/2° or W lummﬂ

a2 D-:UW Clampir

52 piece 12° Clamping Kt

Pultre Bmm Collets 3 for £25.00

Pultra 10mm Collets

Pultra Vertical Slide

TMTZMT, ex 3MT Tailstock die holder {new)

3-IMT Open ended ejecting mdaptor [sew]
S0INT-2mm Stub Arbae

AOINT Stub Asbor (102" dia] erusad

T e e R R L Y

HOINT Herizantal Acbae 17 or 144" [Mo spacers) 2000
3-4MT Extension Seave 2500
4-EMT Extension Sheave 5000

TMT.ZMT or 3MT Rawahving Centre {maw)
AT luthe exrtre (unussd]
SMT Buthe certre (unused]

Ehuu M2 Automatic Facing Mulﬂoﬁun‘ﬂ £1750.00
Elcomatic Tein Head Special Purpose Macking E1500.00
Smlhr‘ll:le}fud!‘nuul Purpose Machine E1500.00

irMilling Machine (Chobee of 3] E1500.00
ETS Geveizier Slicting Machine £1500.00
Old Watch Case Lathe £ 25000
Guduel B Station Lathse E1500.00
Swiss Hydreulic M1 5101 £1500.00

WORKSHOP EQUIPMENT
Moare & Wright No 401 8 Reference/Inspection Sqeare Kaile

Edgms VGL £ 5000
Chesterman 16° Combination Set VEC £ 8500
No Mome 107 x 5™ Magnetic Chuck £ 7500
Walker Hagou 87 x 207 Fine Pole Magnetic Check V6T £ 35000
Eclipss 107 x 5° Magnetic Chuck £ 10000
Eclipee 11° x §° Magnetic Chuck £ 760
Eclipse 14" x 6 Magnetic Chuck £ 15000
Eclipse 18° x 5 Magnetic Chuck £ 16500
Eclipse Pair 350 Moag Chuck Blocks Boxed [ )
Echipss APS B10 Mag Chuck Adagtor Plate 20mmx 120mm £ 5000

Eclipss 334 Magnetic Ves Blocks Pair £ 15000
Eclipse AS12 Mag Chuck Adwptor Plate, 107 x5°
Nikon Messarescope Toolmakers Microscape, XY & Rotary Stage VGC

£ 35000

W x 2 Blsck Gramite Surface Plate £ 2m
18" x 24" Block Gramite Surfoce Plase £ 1m0
" x 29 Cost Iron Surface Platn £ 150
4" = 2" Cost Iron Surface Plate L1250
18" x 24° Cast Iron Surface Plate £ 3500
" x 3 Cest ron Surfece Table l‘ I?E-W

&"x72" Cost Iron Wiekding Toble
Honarmuster 24724 OH Shat Blasting Cobinet with Dust bmmr:o-l

7500
Pryer EP} Proumatic Letter Marking Press l: mm
Chubb Freproof Safe, 701 Tall x 307 x26° £ 50000
Resargrans Freproof Safe T1° Tall x 277 x 347 £ 500.00
Crown B7 x 127 Compound Sine Table,T Slotied £330

5.3/ Dia. Lapping Plate £ 000

Winaley 12° Dia. Lapping Plate £ E000
Eclipse No.323 57x8.127x3.3%" Box Cube £ BN
85T 5% Box Cube £ 7500
12 = 107 2 97 T Sleried Box Cube £ 8500
M & W Metric Radius Gauge [new) T
Swivel Angle Plate 157 x 127 x 127, T Slots One Side Only L1250
Swivel Angle Plate 157 %127 2127 £150
1 x5 Titing Table £ E800
7172 x 1" Titing Table, Orve Heid Diown Foot Damaged £ 4500
12 x 1 1127 Angle Plate With Later Added Stays £ 7500
1T = 1T 2127 Anghe Plate, Corners Machined O One Wek £ 5500

2" x 17" x 12" Webbed Angle Plate,, One Web Radiused End to End

E 7N

107 x 87 x 6 1/2° Angle Plate: £ BN
16° x 8% 6% Argle Plats a1 ]
107 x 87 x 67 Angle Plate, Baen Drilled E 500
107 x 6™ 1 6™ Webbed Angle Plate, Cut Out 0n One Web £ 3500
8" x & x & Webbed Angle Flate £ 5500
12 x 17 12" Angle Plste £ 6300
Criterion 97 =97 x 37 Webbed Angle Piate £ SN
127 =17 x 127 Webbed Angle Plate: £ 7500
5* x 6" x 8 Angle Plate £ an00
4" x 3 22" Webbed Angle Plate £ 1200
W x81/7 x5 Webbed Angle Place, Only Dne Web Slotted £ 65.00
Pair Tookmex V Bloc ks 40mm x 3Bmm x d5mm £ 40
i Tockmex V Bloc ks 45mm x 40mm x 70men £ s

Pair Teckmex V Blocks %0mm x Tomm 125mem aad Clamps Unused
£

00.00

Pair Tooknex V' Blocks Bnen x 48mm x m sad Clamps Unused
£ B500
Transweve 5 HF Capacity Phase Comvertes, New £ &000
ﬁlnmsHszwMUﬂm llm £ 30500
ircular Tables for Imported P £ BN

33':1?: &” Ammuniion Boxes £ 500

EMT Fixed Cesntre [unused) 2500 Jonas and Shipman 8612-001 Assembly Press £ 10000
1MT B0 Degeee Holf Point Dead Centre 40 Gabro BFEH) Box and Pan Folder Stand Chaice of 2 £ 50000
Viceney 6° 4 Jaw Independent Chack: 10000 Gabro AM2 Guilotie/Notcher Stand Brand Mew Blode Fited L #5000
Vicenay 5° Tuilstock.3 MT Taper Complete 150 Alcasa Coramic Chip Farge £3500
Vicenay 5° Catchplate 1500 Flamefust D510 Brazing Hearth £ 10000
Vicerey Topslide & 4 Way Toolpost 15000 Flamefast Mculding Banch £ 3500
Viceray TOS 1 1GBL, PF Agron,Feeds o Ser Blacksmiths Lag Vice £ 7500
Cutting Gearbex £ 35000 Blacksmiths Leg Vice an Tripod Stand £ 1500
Vieerey 3 Peint Steady £ 7500 Denbigh No & Fyprass £ 11500
Viceray 2 Point Steady £ 4500 Denbigh No 5 Fypress Stand £ 25000
Vicenay Leadscrew Thiead Dial Indicater £ 2500 Danbigh Ne 3 Fyprass £ 15000
Raglan 6° & Jaw Chosk with Backplats £ 10000 Danbigh No.2 Fiypress £ 15000
Raglan 4" Pratt Burnerd 4 Jaw Chuck £ 850 Sweseney & Blocksige No 2 Piypress £ 15000
Raglan Catchplate £ & X

Sauthbend Tadstack Complete L e oy o

£

Tayler Habson Engraver Type: Tables
Capies of Machine Manuals,many swvadable SAE for List

£

T x T Co-Ordinates X & ¥ Table £ 20000
Smart & Brown Model A Saddie AssembhE 7500

Smart & Brown Model A Screwcutting Gearbox £ 15000
Smart & BrownModil A Ladscew B Feadibalt £ G500
Smart & Brovwn Mode| A 8™ & Jaw Ind Chack. £ BaD0
Smart & Brown Model A Trawslling Seady £ B0M0
Smart & Brown 1024 Topslide/Compound Shde £ Im
Smart & Brown Step & Ring Collets Models A & M £

Smart & Brown Change Gears, Suit Models AM & IW-N'I'M £4f,
1T £40,100T £50, 1277 £60

Southbend 4.1/2° POF Saddle & Apron Assy with tepslide S m
Haidinge LEE Indexing 4 Way
Bridgapert B Collet, | Not Foreign]
Dechel FP1 Verticel Head

Victoria No3 Slotting Head

Schaublin 102 Vertical Side c/w Smple Dividing Head
BCA 2 Spesd Motor3ph

Daima 8 Position Muki Drillineg Head, SMT

Stusrt Turner RGS00 Pump 240volt

& x 12" Co-Dedinate Toble

Humtingden Grinding Wheel Dreseer Bladas Sie 011
'Waka MT4216 OrbitalCherrying Hewd

Acarm Tool Post 1, 1ph Suitabl

(RN

i
Jung 6 x5" Fine Poke Chuck on Skide, Y axis: only, with micrometer
adjustment
Emea VIOP Topslide
Emea VIOP Faceplta Scrowthrend Type
Emeca VIOP 47 4 Juw Chuck
400mm Circubar Table for Arboga Fillar Drll MGG
Dimem x 18mm Co-Ordinate Table, VGE

gEpEE £

£
i
£
E
£
t
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Swessney & Blocksicge Large Fiyprase, With Outrigger Stay,Stand

£ 30000
Sweaney & Blocksidge Large Fiypress £ 35000
Edwards Smsll Flypeess on Stand £ 15000
MNerten No 2T Fiypress £ 15000
Norton No 35 Flypress £ 15000
Norton No B Fiypress £ 35000
Herbert Bar Straightening Press on Stand £ 27500
Kingrsland 4" Hydraulic Guilatine 125000
Edweards Truecut 4" Power Guilatine, 103 Cagazity VGC 235000
Prior Interchangesble Type Sat, 14" £ 7500
Pryor Interchangeatile Type Set 18° £ 750
Piior Automattic Nurbering Stamp 38° Lemters,1” shank £ 25000
RS Mo B13-654 Wire Wrapping Tool240v £ 7500
Cebora Puntatrice 20 KVA Spot Wel der E 75000
Smast & Broswn HI Toggle Press £ 18500
Smart & Broswn H5 Tagglepress Ichoice of & £25000
EMT Type 10VE0VRSE Air Press Stand £ 3500
Phmeuth EMK 1400 Mabile Welding Fume Extrastor [ VG0 € 37500
Mubea Cropper,Shear, Notcher £ 25000
Heke Tuin Column Pleten Press VBT £ 25000
Lorgee Quantity Bronoe Sinte red Oifte Bushes, Many sies, 2 KBS for

£
Duferd 180 Amp 0 Cocled Arc Walder £ 15000

TELEPHONE ENO UIRIES WELGOME ON ANY [TEM OF STOCK, WE
HO'LD HUNDREDS 10F ITEMS THAT ARE NOT LISTED, FULL STOCKUST
AVAILABLE, ALL ITEMS ARE SUBNECT TO AVAILABILITY. ALL PRICES

ABOVE ARE SUBJECT T CARRIAGE AND VAT AT 175%. WE
DELIVER YO ALL PARTS OF THE LIK & WORLOW! DE.
OVER 7000 SAUARE FEET OF TODLS MACHINES AND WORKSHOR
EQUIPMENT

E Opening tlmes 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
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On the Grapevine
Chingford and District Model Engineering
Club have been in touch to advise that
their old website is no longer maintained,
although a number of links are still active.
Their new, enlarged website can be found
at www.cdmec.co.uk or using the full URL:
http://myweb.tiscali.co.uk/cadmec

The most recent Bristol SMEE
newsletter includes a description of what
was clearly a most interesting talk on
pattern making given by Joe Nemeth. One
of the books recommended is “Wood
pattern Making” by H McAslin. It is also
noted that many small foundries have
closed due to the high cost of meeting the
latest Health & Safety requirements, and
that much foundry work is now undertaken
overseas, such as in Poland etc. As the
EEC progressively expands it will be
interesting to see if other governments
enforce what should be “Harmonised
legislation”, pushing yet more
manufacturing to the far east, or will it
continue to be caricatured by “The
Germans make the rules, the French
Italians and most others ignore them,
while the British introduce yet another
layer of bureaucracy to enforce them”.

Development in
progress

A conversation with John Stevenson
(Nottingham) revealed that he has been
working on a “semi cnc” hobbing system.
The idea was earlier advanced by Brian

Brian Thompson operating
his hobbing system.
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Thompson (Scunthorpe) who has
exhibited his set up at one or two shows,
but, like many others | have managed to
pass by without appreciating what was
being demonstrated. In essence Brian's
system moves forward from the concept
described by Eric Rumbo in MEW issue 75,
and uses a rotary encoder with step up
drive to generate 4000 pulses per
revolution of the hob. These are taken to a
black box which performs a dividing
function, and outputs a stream of pulses to
drive a stepper motor which in turn rotates
the workpiece at the appropriate speed.
Selector switches on the black box allow
any particular number of gear teeth to be
chosen instantly, and prime numbers are
not a problem. Brian’s initial work was at
“Modelmaking” scale using a vertical slide
on a lathe, and was directed at straight cut
gears. John has mowved things up in size,
currently to a Victoria horizontal mill, and
has successfully utilised the table angular
adjustment to work on helical gears. He
hopes to transfer the concept to a
Bridgeport or similar. It is to be hoped that
an exhibit from one or other of the
gentlemen involved will be on show at
Harrogate, and this time I'll make a point
of a close inspection. | will also indulge in
a little arm twisting to see if the system
may be written up later in MEW.

Out and About

One of the clubs of which | am a member,
{(Monklands Sporting Car Club) holds its
AGM in February in the conference room
at the Summerlee Heritage Museum
(Coatbridge). In previous years, | have
managed to arrive for the meeting with
little time to spare, however on this
occasion determined to arrive an hour
early to have a quick look round the
museum, which concentrates on industrial
heritage. The first pleasant surprise was
that admission was free, and as the central
belt of Scotland had been spared the
blizzards experienced overnight further
north, it was possible to take a brisk walk
in the sun around some of the outdoor
exhibits which include “Workshop items”
such as 1890 Bending Rolls, 1894 Plate

This early shaper at

Summerlee is very similar in

design to the well known and
" omewhat smaller Adept

THE
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Edge Planer, a Radial Arm Drill, and a
Vertical Bandsaw, and transport items
including electric and steam locomotives,
and stationary steam engines.

Moving to the indoor area one finds a
number of workshops recreated from the
past (the brassfounders, the tinsmiths, the
general engineers) with most of the
machinery set up with belt drive from
overhead lineshafts, and frequently in
operation. Looking at these machines of
yesteryear, it is hard not to see how easy it
would have been to sustain serious injury
given the multitude of exposed gears, belts
and other unguarded parts.

For any MEW reader visiting the area, |
would thoroughly recommend spending
some time at Summerlee. We tend to think
of our modern lathes as “All singing, all
dancing”, but a careful look at some of the
pre 1900 equipment shows features such
as Vee bedways, and powered cross feed.
What has changed dramatically is the
method of drive, as the availability of
electricity and the development of
compact electric motors, displaced the
steam or gas powered overhead line shaft
and its associated flat belting.

Course and Club at
South Kent College

Information has recently arrived
concerning a hands on course and model
engineering club at this college in Ashford,
Kent. Participants in the ten week course
will have access to a range of workshop
equipment which includes twenty lathes,
six mills, (vertical and horizontal), and both
surface and cylindrical grinders. As the
smallest lathe is a six inch swing, the
facilities on offer clearly represent an
opportunity to push forward with that
“Larger project”. Whilst attending,
depending on their level of experience,
those involved may either take full
adwvantage of expert tuition on hand, or get
on with the pet project, requesting advice
as and when needed. Following on from
the course, participants are then able to
join the college “Club” for continued
access to the workshop. The next course
should commence in the evening on
Monday 5th April, and for the benefit of
those travelling direct from work, the
college boasts home cooked food in the
refectory, so a “pre session” meal may be
enjoyed at reasonable cost.

Cost of the ten week course which will
prabably be repeated four times a year is
£120-00 plus any material required. Further
details may be obtained from Colin
Humphrey, Engineering Lecturer, South
Kent College, Jemmett Road, Ashford,
Kent, TN23 4RJ phone 01233 655 531, or
Pauline Grant on 01233 655 514.

1



DRILLING PROJECT

1. Testing that the drilling
machine table is accurately set.

ong term readers of the beginners
projects series will no doubt be
surprised to find that at this stage
we have entered into the subject of
drilling, considering this would have been
more appropriate as the first to be aired.
This | agree, but at the commencement |
could not come up with a project that was
substantially drilling. It was whilst having
switched, temporarily, my allegiances to
woodworking that | came up with what |
considered a good subject for the drilling
machine but more about that later.

Drilling is probably the operation that
will come most easily to the newcomer to
the metal working workshop having
probably handled the obligatory DIY
electric drill. However, this can be a
disadvantage as it may lead to
complacency thinking that there is little to
learn.

The machine

Five things will need considering when
obtaining a drilling machine, cost,
workpiece capacity, floor or bench
mounting, drilling capacity, speed range.
The drill must also be considered in
relation to the other machines in the
workshop. If a milling machine is either in
place or planned, then one may choose a
smaller capacity drill.

Cost will be for many a major
consideration with the choice being
between relatively cheap imported
machines, industrial quality machines or a
second hand machine. In the first category
there is quite a wide range of machines
available, but do steer clear of the very
small machines as these are likely to be
too limited, unless of course the user is
only into very small work. They may

12

Harold Hall offers advice on using, and a couple of

useful projects for the drill.

though be of use as a second machine for
delicate work, ref 1. At the other end of the
scale come the industrial quality machines
and if the cost is of less concern then these
are the ones to go for, they are though
much more expensive.

Workpiece capacity really equates to
distance of chuck to table surface and drill
spindle to column. The latter has a bearing
on table size and this is probably of
greater significance as a larger table
makes for easier working. Regarding the
work table these normally come in two
shapes, round and square, the latter is
preferable as is gives a greater surface
area for a given size of machine.

Floor or bench mounting, whilst having
a major effect on available drill to table
dimension, is probably a question for
possible positioning in the workshop. A
normal design of drilling machine
produces, due to the rear mounting of the
drive motor, a rather deep machine. This
can result in the need for a deep bench
and a floor mounting machine may be
found to be preferable.

Floor mounted machines do tend to be
top heavy, and if not bolted to the floor,
then some form of added stabilisation is
needed.

When considering drilling capacity do
not be fooled by drill chuck capacity these
are two quite separate things. The ability
of the chuck to hold a 12mm drill does not
mean that it will be able to drill a 12mm
hole in steel as this will be equally
dependant on motor power and lower
speeds being available.

Speed range is crucial to the sizes of
drills and material types being used. For
working mild steel with a 12mm HSS drill,
our professional counterparts may work

with surface speeds of up to 80ft/min
giving a spindle speed of over 600 rpm.
We however may wish to drill tougher
steel or use home made carbon steel
countersink cutters, and hence it may be
beneficial to have a lowest speed of say
250 rpm. At the other end of the scale 2500
rpm will cope adequately with drill sizes in
the order of 2mm. Over this range aim at
around 8 to 10 speeds, more will be of
limited benefit. Do however, check that the
speeds available are reasonably evenly
spaced over the range, as my machine has
a substantial gap in the middle going from
680 to 1170 even though the machine has
16 speeds; a ludicrous situation. It is a case
of do as | say and not as | do.

The accessories

The main accessory needed is a drilling
vice as holding the workpiece by hand is
unacceptable on safety grounds unless
the drill size is small and the workpiece
large. Drilling vices are not that
expensive so chose the largest that is
compatible with the size of the machine
table. The very cheapest do have rather
inferior jaws so if possible purchase
something a little better. However, the
cheapest (around £10.00) would be
adequate for much of the work likely to
be undertaken.

When drilling larger holes, say 6mm
plus, firmly bolting the vice to the table is
advisable for safety reasons, for this some
T nuts and bolts will be required. Whilst
the machine table is likely to have open
slots do not just use bolts with nuts and
washers, T nuts are much easier to use.

Other items that will be needed are
angle plates and vee blocks, these of

2. An economy cross vice makes an
excellent method of positioning the
workpiece for drilling
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course being shared with other machines
in the workshop.

Of course drills will be required and
here the question is imperial, metric,
number/letter or all, and how small the
interval between sizes should be. My
advice would be to go for metric size drills.
The reasoning is that they are regularly
available in increments of 0.1mm (0.05mm
from some sources), whereas the imperial
drills go up typically in increments of
1/64th or about 0.4mm.

Having chosen your measurement
standard, imperial or metric, go for the
sets with the smallest increments, typically
1to 10mm by 0.1Tmm with a few larger
sizes, say up to 12mm by 0.5mm
increments.

One excellent safety feature which |
favour, is the addition of a foat switch.

Initial setting up

The newcomer may believe that the
machine will come ready for use, this
though may not be the case and the
machine needs checking to see if it is
accurately set up. For the vast majority of
the machines supplied it will be found that
the table has a facility for tilting left and
right enabling work pieces to be drilled at
an angle. This though makes it necessary
to check that for normal working the table
has been set correctly.

The above adjustment makes possible
the setting of the table left and right but
manufacturing tolerances may result in an
error back and front. Here, it may be found
that some machines feature provision for
adjusting this. If fitted, a screw, just under
the pivot screw enables very small
adjustments to be made to the height of
the front of the table, thereby providing
the necessary adjustment.

To check the adjustment set up a dial
indicator as shown in Photo 1 and check
the readings, left and right, and front and
back, endeavouring to get within 0.1mm if
checking at around 75mm radius. Better
would of course be nice but it can be a
tedious operation.

The drilling
Operation

Having marked out the workpiece with the
position that the hole is required, centre
punch at this point, this will assist the drill
to start in the required position. For better
accuracy, some practitioners advocate the
use of two centre punches. The first
ground to an acute point is used to give a
light impression, whose position with
reference to scribed lines can be checked
with a loupe. The second conventionally
ground punch may then be used, slightly
off the vertical, to correct the position of
the impression, and then enlarge it. With
larger drills though the size of the punched
impression may still not provide a reliable
starting point and the hole should then be
started with either a smaller drill, or a
centre drill.

Safe working

Drills installed in commercial situations are
generally required to be fitted with chuck
guards. This is presumably to prevent
loose clothing becoming caught, and
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3. Using the M8 tapping
guide to tap a hole in the
screw holding fixture.

pulling the operator towards the drill.
However while this must be considered to
constitute a risk, it is also noted that the
presence of the guard frequently obscures
the view of the job, thus creating a
secondary risk.

Accidents during drilling operations are
indeed relatively common, almost
invariably due to complacency on the part
of the operator and are almost totally
accountable to one of two situations. First,
and probably most easily understood, is
that the turning motion of the drill can
cause the part being drilled to rotate at
speed if the part is not securely held. The
possible consequences of this are obvious
and potentially severe. Secondly, and
probably less obvious, is the effect of the
drill breaking through as the hole is
completed. At this point the part will
attempt to run up the drill spiral rather
than fully completing the hole. Again grip
will easily be lost and the part rotate, this
time though above the work table with
even greater potential for serious injury. A
similar situation can arise when using a
larger drill to open up a slightly smaller
hole. One further potential source of injury

arises from the rotating swarf, particularly
if the left hand is holding the work.

It is essential because of the above that
all drilling operations be carried out with
appropriate caution. However, to say that
all drilling should take place with the part
clamped to the machine table, either
directly or whilst held in a vice would be
making a rule that is bound to be broken.
Drilling operations can therefore be loosely
divided into three categories.

1. Holding the part by hand whist being
drilled.

2. Placing the part in a vice, whilst holding
the vice by hand and.

3. Clamping the part, or a vice in which it
is being held, to the drilling machine table.

There are of course no hard and fast
rules as to which method should be used
other than to say that if in doubt move up
to the next more secure method.

Method one should be limited to parts
that are sufficiently large to be held
securely by hand and only for small drills,
say up to 4mm diameter. Using a vice
without clamping this to the machine table
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will in part depend on the size of the vice
being used, obviously the larger and
heavier the vice the safer the option. |
would say no larger than 6mm diameter
should be drilled in this way with a
medium size vice. Anything larger, then
the part itself, or the vice in which it is
being held, should be firmly clamped to
the machine table.

The advantage of methods one and two
is that it is easy to align the drill with the
centre punch mark and is the only reason
for adopting these methods. When
securely clamping the part the following
procedure will be necessary. With the part
on the machine table and all necessary
clamps fitted but loose, lower the drill and
align the punch mark with the end of the
drill. Use the down feed to hold the part in
position whilst lightly tightening the
clamps, then raise the drill and fully
tighten the clamps, finally, recheck
alignment and drill. This may seem a
tedious operation but must be considered
essential practice where larger holes or
more difficult materials are being
machined. | confess to having little
experience when it comes to materials

other than free cutting steels but | do know

than materials such as copper or brass can
be even more likely to grab the drill and

pull the workpiece from your hand, even at

small sizes.

A possible alternative would be to
obtain one of the cross vices that have
become widely available in recent years,
Photo 2. These are inexpensive and as a
result relatively crude, but nevertheless
accurate enough for most of the drilling
work likely in the home workshop. With
one of these in place there would be little
use even for method 1, except when the
size of the part was greater than the
capacity of the vice.

These vices permit easy and accurate
alignment of drill and centre punch mark.
They do also have dials on their feed
screws, albeit basic, which may in a few
cases enable holes to be drilled without the
need for marking out. Holes would though
require to be started using a centre drill or
stub drill as, except with very short drills, a
more accurate result may be obtained
compared to starting with the jobber drill
alone. There is a variation on the theme of
using a cross vice but one that is much
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more expensive and would in most cases
rule out the option. | will though briefly
comment on it later in the series.

Speed selection

Having arrived with our part in position on
the table we have to decide on a speed for
the drill to run. Again, as when considering
turning and milling, speed is inversely
proportional to the size of the drill being
used. However, in the home workshop
there are no hard and fast rules and limits
are set by the rigidity of the machine for
larger drills and the fragile nature of the
small drill sizes.

If you find this difficult to understand it
is worth considering drilling a 172mm hole
at a relatively low speed and high feed
rate. It is though only the cutting edges at
the extremities of the drill that are at
12mm, in the centre there is the equivalent
of say a 3mm drill also running at the
same speed and feed rate. In theory
therefore a 3mm drill should function
adequately at the same speed and feed
rate, it has though a cross section of anly
one sixteenth that of a 12mm drill and as a
consequence is much weaker; the feed rate
would therefore need reducing
dramatically. This would make manual
feeding difficult and drill breakage would
be highly likely. To overcome this, small
drills must run at a sufficiently high speed
to make manual feeding a relatively easy
operation. Take note that feed is the
forward movement of drill per revolution,
if the drill is running fast it will be easier to
keep feed rate small enocugh to avoid
undue load on the drill.

As a guide, and this is all it can be, start
with 250rpm for a 12mm drill which
equates to 3000 rpm at Tmm. 250 rpm is
considerably less than speeds used in
industry and it will | am sure be found
possible to increase this in many cases.
However, at the smaller sizes, speeds of
even 3000 rpm are unlikely to be available
in the home workshop unless a small high
speed machine is available so it will be a
question of using the highest speed
available and ease off on the feed rate.

Another problem with the average
home workshop drilling machine will be
robustness and power available. This may
result in it being necessary to drill larger
holes in two stages, first with a smaller
drill and finishing with a drill of the
required hole size. Again there is no hard
and fast rule as to the size of the first drill
but should be small enough to ensure that
the larger drill still has some work to do, |
would suggest the first drill should be
around one quarter to one half the size of
the eventual hole. If too large, the larger
drill, with little work to do, will attempt to
draw itself into the workpiece rather than
having to be forced in using pressure from
the down feed.

Hole size accuracy

Even new drills may produce holes that are
larger than the drills declared diameter due
to normal manufacturing tolerance. All
manufactured parts are made to a tolerance
and drills are no exception, so an over size
hole does not indicate a faulty drill.
Permitted tolerance is -0 +0.1mm at 3mm
drill size up to -0 +0.18mm at 18mm drill size.
These tolerances should give adequately
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sized holes for all normal applications. Less
than perfect sharpening will exacerbate this.
SK 1 shows how the hole size will be
determined by the longer lip. Home
workshop resharpening may lead to a
similar fault as amateur methods are unlikely
to be as accurate as those in industry.

Even so, providing the error is not
excessive, the oversize hole should not be
a problem in the vast majority of cases.
Holes for eventual reaming may result in a
problem and, just possibly, holes for
tapping may result in unacceptably weak
threads if the holes are appreciably
oversize. In the |atter case though there is
a fair scope for variation unless the
fastening is to be stressed near to its
maximum.

Greater accuracy can be achieved by
first drilling with a drill only just smaller
than the hole size needed then completing
the hole with a drill of the required size.
This though should be attempted with
utmost care in view of the drill attempting
to spiral through the hole already drilled,
as discussed earlier. If attempted the
workpiece, or the vice holding it, must
certainly be bolted to the machine's table.
Feeding the drill will also be difficult due to
the backlash in the machine’s down feed.
The method may be better confined to
drilling in the lathe where the backlash of
the tailstock is small and even this can he
overcome by partially tightening the
tailstock’s barrel lock.

The projects

We now come to the two projects to
develop our drilling skills, the first, two
very simple items that will be of help in
reducing the length of screws and tapping
holes true to the surface being tapped.
These provide drilling experience over a
wide range of hole sizes.

The second is an item that will give
more experience in drilling larger holes
and positioning them with greater
accuracy. The idea came to me when |
started, for a break from the metal
working workshop, on some quality
woodworking projects. | was gluing up
some relatively narrow boards to make a
table top and for this was using the
obligatory sash clamp (or cramp in
woodworker speak) for the exercise.
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Doing this, it occurred to me that a small
version may have uses in the engineer’s
workshop and provide some drilling
experience for a beginners project. These |
will call engineer’s sash clamps. | also felt
that two of these would make a suitable
method of holding larger workpieces on
the milling machine table. As a result, |
am suggesting that two are made.

L] .
Tapping guide
| will describe the process based on the
metric size guides shown in the drawings
(Figs 1 and 2) but no doubt other sizes will
be necessary for other thread forms. Cut
the two pieces of 25mm square steel, one
40mm and one 50mm long, and mark out
the positions of the six holes and centre
punch. Even at the smallest size drill the
part should be held in a vice as the part is
too small to be held safely by hand.
However, with a reasonably large and
heavy vice it should be safe to drill the
four smaller holes with the vice hand held.
Do take note that it will be necessary to
change the speed between the smallest
and largest drill.

When drilling the holes for the M8 and
M10 guide it will certainly be necessary to
clamp the vice to the table. Some vices,
though called drilling vices, have limited
facilities for bolting to the drilling
machine table and are therefore
inadequate for this method of working;
more about that in the second project.
Finish the guides by generously
chamfering the holes with a countersink.
The purpose of this is to clear any burs
round the drilled hole being tapped or,
more likely, burs thrown up during the
tapping operation itself. Take note that
many taps for metric and unified threads
have a greater outside diameter that the
nominal thread size, so a 4.1mm hole will
be insufficient to clear an M4 tap. This is
because the OD of the female thread is
slightly over the nominal diameter.

Screw holding

fixture

Very briefly, to use this device (Fig 3),
thread a nut on the screw to be
shortened and run the screw into the

appropriate hole. Lock the screw in
position so that if the screw is cut off
against the other side of the fixture the
screw will be the length required. Loosen
the nut and run the screw through further
so as to file and radius the end. Rotating
the screw using a screw driver, spanner,
etc. will help in achieving a good radius
on the end. Removal of the screw will
break away any thin slither of metal on
the end of the screw which the operation
has created. A thinner fixture could be
made for shorter screws.

Cut a length of metal, mark, centre
punch and drill the required tapping size
holes. As the tapped hole has little work to
do a 50 to 60% thread depth will be
adequate and make the tapping operation
easy on the tap thereby eliminating the
possibility of a broken tap, even at the
smaller sizes. For details of percentage
thread depth and drill sizes see the Model
Engineers’ Data book page C1 or other
appropriate source.

The part itself could be hand held for
drilling the smaller sizes but a hand held
vice is better for larger sizes and for
total safety, should be bolted to the
machine table for the largest. Photo 3
shows the M8 hole being tapped using
the appropriate tapping guide ensuring
that the tapped hole is square to the
fixture's surface. As at the larger sizes
both hands will be necessary to turn the
tap, the tapping guide will require to be
clamped to the part being tapped as
shown in the photograph.

For smaller sizes, say M6 and below, it
should be possible to rotate the tap with
one hand, then, with the workpiece rigidly
held in the vice or by some other means,
the guide can be held in place using the
other hand. If you have a cross vice the
position of the holes can be established
using the vice's lead screw and its
calibrations and then first drilling with a
centre drill or spotting drill. This is the
method shown being used in Photo 2.

Photo 4 shows the completed fixtures
and whilst simple, they can be a
considerable help in achieving accurate
results. In the next issue we get to grips
with the sash clamps which will provide
valuable drilling experience and show that
there are ways of positioning holes other
than the common method of rule, scriber
and centre punch. @
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HOW’S MIKE?
(or: On the health of
some micrometers)

:“\."-'-\ sl ]

n the Model Engineer of 1973, around

about the time when | first had an

interest in small-scale engineering,

there appeared a series of articles on
workshop practice for beginners by Derek
Beck and in one of the articles (Ref.1) there
was a section “On not buying a
micrometer.” He had been able to afford a
dial gauge or a micrometer, but not both,
so he opted for the former. In a letter to
“Postbag,” Tubal Cain put him right about
this, as he had managed for 20 years with
only a 0to 1 inch micrometer that lived in
an overall pocket and was after 43 years
“...still within 0.0001 in. throughout the
range.” | had only previously encountered
the micrometer in "A" Level Physics
practical classes that involved measuring
the diameter of piano wire in a device for
estimating its modulus of elasticity. That
only physics textbooks still called the
measuring instrument an “external
micrometer screw gauge caliper” was
brought home to me when early in 1974 |
decided to invest in one and asked for one
by this name in a tool shop in Newcastle-
upon-Tyne. No one there knew about such
an instrument, but they had plenty of
“mikes” so | bought my first one, a
Mitutoyo 0 to 1 inch x 0.001 inch

2. Interference fringes of
anvil seen in sodium light.

16

micrometer. Not long afterwards appeared
an article by W. M. Thomas (Ref.2) that
referred scathingly to a 43 year-old
micrometer that retained “...an accuracy
which it most certainly never possessed on
the day it was made.”

Precision,
reproducibility and
accuracy

Over the years since then | have acquired
many micrometers, usually second hand,
because | have come to love precision
instruments for their own sakes. It is
enough for one to be slightly unusual for
me to hanker after it, but since deciding to
go metric about seventeen years ago,
those that measure in inches have stayed
in a drawer and, like Tubal Cain, most of
my measuring is done with one
micrometer, another Mitutayo, but a metric
one, 0 to 25 mm x 0.01. A lot of the time,
the amateur uses his mike as a sort of
comparator, to see how much more
material to remove from a shaft, for
example, for it to fit into a hole that has
been measured by the same micrometer

S
3. Is float glass really flat?

Bill Morris considers the
condition and accuracy of a
few examples.

with some sort of transfer device like
internal calipers. It does not matter
whether the hole truly is the, say, 16.04
mm that the mike says it is, as long as the
shaft ends up with a diameter of about
0.01 mm less than the hole. However, if
my friend in Dannervirke asks me to make
a part to fit the hobbing machine that he is
building, my 16.03 mm had better be
pretty close to his 16.03 mm or we will
both be in trouble. In this case, as well as
being precise, discriminating between
16.03 and 16.04 mm, the micrometer alsa
needs to be accurate, so that when it reads
16.03 mm, the dimension truly will be
16.03 mm, within agreed limits. A further
aspect of precision is that the
measurements also need to be
reproducible to within similar limits.

Few people will have access to the
equipment needed to check a micrometer
and most will probably content themselves
with occasionally checking that the
instrument reads zero when the spindle
face is in contact with the anvil, perhaps
coupled with a second check over a
suitable slip gauge. However, the “humble”
micrometer is a remarkably robust triumph
of 20th century technology and the
methods used to inspect it are themselves
of considerable interest, calling for
assessment of flatness and parallelism of
the measuring faces and calling for some
knowledge of assessment of screw thread
errars, Over the last few years | have
accumulated the apparatus required and |
thought it might be of interest to readers to
form an idea of how their own instruments
might perform, so | recently calibrated
three micrometers in various conditions
and showing various degrees of wear...

pwsm of measuring faces.
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5. Autocollimator set up to che
parallelism of measuring faces.

The subjects
Mike 1, the injured
veteran

The first was a Brown and Sharpe No. 10,
fitted with ratchet stop and vernier, reading
0to 1 inch x 0.0001 inch. It bears the
number of a patent of December 30 1902
and appears in my B & S catalogue of
small tools dated 1929 when it retailed for
US$11.75, with leather case available for
an extra US$1.75. | think it is safe to say
that when inflation is allowed for, new
micrometers have got considerably
cheaper. With the writing of this article in
mind | went to the local second hand tool
shop and asked for the worst and cheapest
micrometer that they had. Photo 1 shows
what | was offered for NZ$10, roughly
what it cost when new! | vaguely recall
reading once that one should never
attempt to measure a shaft's diameter
while it is still rotating, but it never
occurred to me that anyone would even
think of doing so - until | saw the B& S
instrument. It has plainly at one time
suffered a very nasty accident as there are
deep, irregular nicks in the frame at the
anvil end and at the bottomn of the "U".
This must have caused a lot of distortion,
as there has been an attempt to correct it
by peening the back of the frame. The
anvil is jammed in its hole and it is no
longer possible to set it to zero. The
measuring faces have small corrosion pits
in them and the screw had an irregular
and gritty feel to it, until | dismantled and
cleaned it, after which it no longer felt
gritty. Tungsten carbide began to be used
in industry only in the mid 20's, so the
measuring faces are of hardened steel.

Mike 2, mature and
experienced

The second micrometer calibrated is my
standard Mitutoyo 0 to 25 mm x 0.01 mm
micrometer, bought about seventeen years
ago and used so regularly ever since that
the maker's name has worn off the plastic
grip on the frame. It has not lived in an
overall pocket, has been cleaned after use
and lives in its box when not in use. It has
never been broke, so apart from taking it
apart every few years for a good clean and
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oil, | have resisted the temptation to fix it
by constantly fiddling with the screw
adjusting nut and sleeve.

Mike 3, the novice

| did not feel like buying a brand new
micrometer for the article, but my 25 to 50
mm x 0.01 mm Mitutoyo micrometer has
seen only occasional use so that it is for
practical purposes brand new and | chose
it to represent the other end of the
spectrum from the Mike 1.

There is little point in calibrating the
micrometer screw if the measuring faces
are not acceptably flat or parallel, as errors
here may swamp errors in the screw, so
we must first check the faces.

Are the measuring
faces flat?

For many applications, it would not matter
if the faces were spherical in form and in
some applications it would actually tend to
reduce alignment errors, but for a general
instrument the faces must be flat, so that
flat, cylindrical, spherical and, indeed,
most other shapes can be measured. If, for
example, the spindle face were convex,
then the reading would depend on
whether the centre or the periphery of the
face were in contact with the workpiece. In
fact, this is the shape that the spindle face
takes with wear, as the periphery rotates,
and thus wears, faster then the centre. The
anvil face tends to stay flat or wear
concave, as the work pieces traverse the
centre more than the periphery. B.S.
870:1950 (and amendments) allows an
error in flatness of no more than 0.001 mm
or 0,000 05 in. If the spindle is left in
contact with the anvil it encourages
corrosion, so the instrument should be
stored with the faces separated.

The simplest way of checking flatness of
a highly finished surface is to generate
interference bands by use of an optical flat,
a piece of glass or similar transparent
material that has been worked to a high
degree of flatness. Mine is a disc of Pyrex
glass worked by the late Garry Nankervill
to be flat to better than one tenth the
wavelength of visible light, usually taken
to mean green light, which has a
wavelength of about 0.0005 mm. In use,
the flat and the surface being measured
are cleaned impeccably of any trace of dirt

or grit and the flat laid (not wrung) on the
surface. There are various ways of
illuminating the flat, but an extended
source like an overhead fluorescent tube
will do us. A refinement is to view the flat
through a green filter so that only the
intense green mercury bands are seen.
The light from a sodium lamp is for
practical purposes all of one wavelength
and is even better

For our purposes, we do not need to
know how the interference bands are
generated, but for the interested reader
there are many excellent accounts to be
found (Ref. 3). The undersurface of the flat
and the measured surface will usually at
first be separated by a fine wedge of air
and interference fringes will be seen after
a little gentle manipulation and will be
closer together the larger the wedge angle.
Straight, regularly spaced lines imply a flat
surface (photo 2, in sodium light) and
irregular lines can be thought of as
showing a contour map of the surface with
the contour lines spaced at one half of the
wavelength of the light used. Photo 3 (in
green mercury light) shows that a 40 mm
disc of float glass is flat only when
considering small areas. As a further
example, if the spindle face has worn
spherically convex then a series of
concentric rings with a central dark area
will be seen. We can tell that it is convex
rather than concave by applying a little
pressure off-centre, when the dark centre
will move towards the direction of the
pressure. However, it does not matter
whether the surface is convex or concave
as long as no more than four rings are
visible. This will imply that the centre is no
more than four half wavelengths or about
0.001 mm higher than the periphery.

How did our Mikes perform? It was not
possible to get any reflections from the
pitted and scratched steel faces of Mike 1.
Photo 2 shows the perfectly regular and
straight fringes available from the tungsten
carbide anvil of Mike 2, implying flatness
to within a tenth wavelength, or about
0.000 05 mm. Mike three gave a similar
picture. Mikes 2 and 3 very comfortably
reach the required standard and give a lie
to W M Thomas's statement that “It is
seldom that a micrometer that has
received some use will comply with this
standard even when fitted with tungsten
carbide.”

Are the measuring
faces parallel?

The faces on the spindle or anvil or both
may not be square to their axes, or if they
are, their axes may not be in the same
straight line. With such errors, different
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Fig 1. Use of
autocollimator to test

parallelism of
micrometer faces.
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Fig 2. Possible faults in micrometer measuring faces.

Correct alignment

Anvil axis out of square

Spindle face not square to its ax|

Anvil axis out of square
and spindle face not
square to its axis

readings will be obtained when measuring
cylinders or spheres, depending on the
parts of the faces in contact with the
workpiece. It is just possible that an error
of squareness of a face would be cancelled
at one position by an error of alignment of
the spindle, so any testing method has to
take account of this. There are two optical
methods of testing and one mechanical;
and as Mike 1's faces are not of reflective
finish, we had better deal with the
mechanical first.

This is the simplest and cheapest. A ball
soldered to the end of a piece of wire is
used to explore the faces at four places at
90 degrees to each other near the edges,
taking precautions to mark the wire at one
place so that the same diameter of the ball
is always measured, to use constant
contact pressure and to fix the micrometer
in a holder so that its frame is not
distorted by pressure or temperature
variations from the hand. With these
precautions it should just be possible to
check that the instrument is within the
allowable tolerance of 0.003 mm or 0.0001
in. If it turns out that the instrument is
within tolerance, it is as well to check with
a ball of different diameter such that
contact is made with the spindle at about
180 degrees to the first position.

Another simple approach is to solder
two balls to a piece of angle brass and
make a duplicate with the balls at a
different spacing, as shown in photo 4.
The angle makes sure that contact is
always made at the same distance from
the periphery of spindle and anvil, thus
avoiding important cosine errors. It is also
a convenient approach to testing larger
micrometers.

This is perhaps a good point to digress
and write a little about contact pressure. If
W M Thomas and Tubal Cain were to be
believed, about 25 years ago opinion was
unevenly divided about whether to use the
ratchet or to develop a sense of feel for
contact. Most experienced toolmakers and
inspectors, we were told, dispensed with
the ratchet, apparently on the grounds that
improper use led to inconsistent results.
Now that | count myself an experienced
user | am prepared to stick my neck out
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and say that the ratchet{or friction thimble)
should always be used and always used in
the same way: the thimble should be
rotated via the ratchet slowly until contact
is made and rotation continued slowly
until the ratchet clicks once. It should not
be rotated through one or two turns, as
the rate at which it is turned will be
inconsistent and result in inconsistent
contact pressure. Used as | have
described, it is just possible to detect
differences as small as 0.0025 mm{(0.0001
in) with some consistency, but you should
bear in mind that this is right on the limit
of permissible errors of the micrometer
screw, so we are talking about precision
here, not accuracy.

A second method uses optical flats with
both faces worked flat and parallel (this
adds about 40% to the already-high cost of
a flat). The flat is manipulated between the
measuring faces until a minimum number
of fringes is seen on one and then the
fringes counted on the other. There should
be no more than ten. One really needs a
set of four of these expensive little items of
different thicknesses, in order to explore at
four different points of rotation of the
apindle, but one can get by with two by
wringing them to each end of slip gauges;
and by this means, the methods can be
extended to larger micrometers.

A more general optical method that can
be used with micrometers of any size is by
use of an autocollimator and a ninety-
degree prism. The autocollimator is an
optical instrument that can measure very
small angles by means of parallel light
beams. It is perhaps sufficient to know that
it is a telescope that emits a parallel beam
of light containing the image of a set of
cross wires. If the beam hits a reflector that
is at right angles to the beam, the image of
the cross wires is reflected back to its
source at the focus of an eyepiece. If the
reflector is not at right angles to the beam,
the reflected image is deflected through an
angle that can be measured by means of
the wires of a micrometer eyepiece.

Like many setups using fine measuring
instruments like the autocollimator, the
fiddly practice is often quite different from
the nice clear theory, involving much

A%
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7. Mike lI's screw upder test.

fumbling and searching for sometimes
dim images in semi-darkened rooms, but
shorn of all detail, the set up is as shown
in Figure 1 and photo 5. The light beam
leaving the autocollimator is of parallel
rays. If the faces of the micrometer are
parallel and the faces of the prism are truly
at 90 degrees and all the faces are at right
angles to the same horizontal plane, then
both reflected images will arrive back at
the autocollimator in the same place, If the
faces are not parallel, then two images will
be seen and their separation can be
measured by the autocollimator eyepiece
and any variation noted as the micrometer
spindle is rotated. Assuming a spindle
diameter of about 6 mm, the allowable
tolerance of 0.003 mm converts to an
angular difference of about .03 degrees or
about 100 seconds of an arc, well within
the precision capability of most
autocollimators. Figure 2 shows the
various possibilities.

By holding Mike 1 up to the light with the
faces in contact it was possible to see that
they were not parallel to each other. On
checking with two of the little ball jigs as
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seen in photo 4, the results were as in Table |

The differences between successive
readings in series (a) and (b) closely
parallel each other and the interpretation is
that the spindle is badly and sadly out of
line with the anvil, by 0.0008 to 0.001 in.

The results for Mike 2 and Mike 3 are
mugch better. The images abtained were
rather dim as the only prism in my scrap
box with silvered faces turned out to differ
from 90 degrees by about 30 minutes. |
had to use one with unsilvered faces. Even
allowing for uncertainty in reading the
images, Mike 2 deviated from parallelism
by no more than 3 seconds or about
0.00008 mm. Mike 3 had no measurable
deviation.

Calibration of the
micrometer screw

The only errors in the screw that are

important to the user are pitch errors and
these are progressive and periodic. If the
pitch of the thread is constant, but longer

TABLE |
Parallelism of faces, Mike 1

Rotation, Readings Readings

deg. (a) (b)
0 0.5273 in 0.5145 in
90 0.5268 in 0.5139 in
180 0.5265 in 0.5135 in
270 0.5270 in 05142 in
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or shorter than its nominal value, its error
will progress along the length of the
thread. For example, if the pitch is 0.26
mm instead of 0.25 mm, the error will be
0.01 mm at the first turn, 0.02 at the
second, 0.03 at the third and so on. If the
pitch of the thread varies during the course
of one revolution, it will show a periadic
error that is repeated with each turn of the
thread. Common causes are errors in
squareness of lead screw thrust bearings,
errors in change gear centring and errors
in the lead screw itself. These errors are
unlikely to be present in the screws of
micrometers coming from reputable
makers and the commonest source of
periodic errors come from errors in
centring the micrometer thimble on the
spindle. Thus any method of testing must
be capable of detecting both types of
errors, both at various extensions of the
spindle and at various positions of
rotation.

Slip gauge manufacturers make up
special sets for micrometer testing, but an
ordinary set of slip gauges may be used.
There are many different series quoted. |
used the ones suggested by BS 870: 1950.
In making delicate measurements care has
to be taken that the gauges and the
micrometers are all at the same
temperature. The gauges should be
allowed to “soak” on a substantial metal
plate for at least ten minutes after
wringing to their correct length to let them
get back to room temperature after
handling. It is better not to handle the
micrometer frame at all but to clamp it

carefully to a holder of some sort, as
shown in the photos. This may seem to
some readers to be taking things to the
extreme, but the skin temperature of my
finger tips on a summer's day is about 35
degrees while the temperature in my
workshop is about 25 degrees. If the
micrometer frame warmed up to the same
temperature as my fingers, it would
expand by nearly 0,003 mm({0.00012 in).
The measuring faces should be cleaned
before use by gently nipping a piece of
clean note paper and sliding it out (photo
6), followed by a gentle puff to get rid of
any paper fibres, or better still, a sweep
with a camel hair brush. The less contact
slip gauges have with greasy, sweaty
fingers the better, so | use white cotton
gloves to handle them and, since | was
attempting to estimate the micrometer
reading to the nearest 0.007 mm, 1 used a
strong combination of magnifying glasses
to read the thimble, as shown in photo 7.

The results for the “"Mikes” are shown
in Figure 3 and we should not be too hard
on Messrs Brown and Sharpe, given that
the screw was probably cut more than
seventy years ago. The results for Mikes 2
and 3 are a tribute to Mr Mitutoyo's
manufacturing skill. Though the errors
seem to be of a similar order, note that
0.0004 in. is equal to 0.01 mm and Mike I's
maximum error is actually five time
greater than Mike IlI's

While Mike 1's errors are well outside
the allowable 0.0001 in, if it were used
only to measure flat surfaces it would do
for model engineering purposes.
Unfortunately, the lack of face parallelism
introduces errors of up to 1 thou, making it
of little use for other than rough work.
Mike 2, while not giving results quite as
good as those for Mike 3, nevertheless
remains comfortably within the permitted
tolerance of 0.003 mm after 17 years of
frequent use. However, even these good
results should warn us against using a
micrometer as a measuring instrument
when accuracies greater than 0.03 mm or
0.001 in are required, close to 10 times the
permitted error of the instrument. With
care, it may have sufficient precision to
use as a comparator to detect differences
of 0.003 mm, but it is unlikely to be able
to do so reproducibly. The micrometer is
still a marvel of accuracy and precision in
these days of computerised laser
interferometry. It does not deserve to
share a pocket with grit and swarf. It does
deserve to be cleaned after use and stored
lovingly in its case until needed again to

compare and measure to a standard

undreamed of 150 years ago.
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1. The problem, the tommy bar catching. '

For someone interested in making small models and miniatures in wood, the Minicraft
lathe kit is a useful piece of equipment. Powered by a Minicraft drill with variable
speed controller, it can turn pieces up to Tin. (25 mm) diameter and 9in. (230 mm)
long. In addition, the kit contains a flexible drive shaft and a disc sanding facility.

An opportunity to examine and alleviate a problem with fitting the sanding
accessory in the space between the drill's nose clamp and the end plate resulted in
this simple attachment being made. In the original condition, the tommy bar of the
chuck key can only be turned one tooth at a time before it catches on the nose clamp
or end plate (Photo 1). The time and effort to insert the key, turn one tooth, remove
and reinsert it until the disc is held firmly is frustrating and the process has to be
undertaken in reverse to remove the disc.

Given facilities which | do not possess, it might have been possible to manufacture
an extended chuck key, however for me, the problem was overcome by making a pair
of blocks with a spacer bar to maintain guide rod separation and support while giving
full clearance to the chuck (Photo 2). Made from available lengths of imperial sized
mild steel, holes are drilled and tapped to suit the Minicraft lathe’s metric components.
The material for the two blocks and short length of rod required could probably be
found by many model engineers in their scrap bin but 300 mm lengths are available
from Folkestone Engineering Supplies.

Neil Helsby outlines a simple
modification fo give more
convenient conversion to
sanding.

setting gauge or dial indicator. Clean up the
face and start the process of drilling the
guide rod hole. With the relatively low
power of the Unimat lathe, the centre drill
(Photo 4) was followed with small steps of
drill sizes (Photo 5) up to the final 8 mm
hole. Before removing the block, test the
guide rod for fit. Mine were found to be a
little tight and needed opening out with a
fine cut from the boring bar. An 8.1 mm drill
would probably have been better, but that is
not a size commonly found in workshops.
Repeat this process on the second block.

The cross bar is a 1.75in. (45 mm) length
of mild steel rod. To match the lathe guide
rods, this should be 8 mm diameter but
with only %in. and %in. stock to hand, some
adjustment was necessary. The simplest
approach, and the one selected, is to use
the %in. rod. This is more than capable of
withstanding the lathe forces due to
sanding. As the chuck on my Unimat lathe
only opens to a maximum of 8 mm, the
%#in. (9.5 mm) diameter rod, or at least the
ends, would have to be turned down to
enable the block to be drilled for the tool
rest. Whatever the solution chosen, it is
important to align the top of the cross bar
with the top of the guide rods. Cut the
cross bar to length, reducing the diameter
if necessary and cleaning up the ends with
a light chamfer (Photo 6). Measure the
distance from the top of the block to the
top of the guide rod hole and add to this
the radius of the cross bar. Using marking
blue or felt tip pen, mark the area near the

2. Problem solved, clear access.

From 1in. {256 mm) square stock, saw two
1in. (25 mm) long blocks, as sketched in Fig1.
| have found that using the woodworkers
technique for cutting timber square across
the end also works very well when cutting
thick steel with a hacksaw. For this, all faces
are marked with a scriber and try square and
the saw is kept at an angle across the top of
the piece being cut. When the top face has
been penetrated and reached a depth of
about %" (3 mm) at the further side, the bar
is rotated in the vice and the next face sawn.
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With all faces treated, the process continues
such that while monitoring the cut on the top
face, the partial cut on the further face holds
the saw blade true. For those with access to
a motorised saw, these arm exercises are by-
passed.

To clean up the sawn ends and drill the
guide rod hole, place the block nominally
central in the four-jaw chuck. Clean up the
face, (Photo 3) the amount to be removed
dependent on the accuracy with which the
end was sawn. With this face cleaned up
to your satisfaction, reverse the block in
the chuck but this time set it true with a

Model Engineers’ Workshop



3. Facing a block

-

6. Chamfering the end of the cross bar.

mid point of each block’s face and scribe
the cross bar centre point (photo 7).

The cross drilling is next undertaken and
it is possible to do this in a pillar drill,
{(photo 8) although | used the Unimat
milling attachment. Place the block in the
vice and line up the marked side with the
centre drill. Follow this with drills to the
diameter required for the crosspiece.
Repeat this with the second block, checking
that the cross bar slides firmly into position.
In a similar way, mark the opposite face of
each block such that the holding screw
aligns with the centre of the guide rod hole.
Mount a block in the vice and after centre
drilling, proceed through to the guide rod
hole with a 3.3 mm diameter drill, the
tapping size for the 4 mm locking screw.
Repeat this with the second block. Tap the
hole M4 and remove the break through burr
in the guide rod hole.

The cross bar is locked in place with
3 mm grub screws. To prepare for this,

T
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of eross bor
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Dxill 2.5 mm
Tap 3 mm
for grub screws

For cross bar,
zan fext
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/ | i
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for guide rods
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5. Opening up the hole in the block.

7. Scribing the centre height of the cross bar.

mark the block such that the hole will be
drilled on the top face of each block above
and mid-way along the tool rest opening.
On the first block, drill this hole 2.6 mm
and tap M3. Before drilling the second
black, check that the correct face has been
selected as a right-hand and left-hand pair
of blocks is required.

The accessory can be painted to match
the lathe or left unfinished. If it is left plain,
encourage the lathe user to regularly wipe
the attachment with an oily rag.

For initial setting up, push the cross bar
into the two blocks. Remowve the Minicraft
end plate and slip the attachment onto the
guide rods ensuring that the cross bar is
the correct way up with the grub screws
uppermost. Fit the two M4 locking screws
and, placing a rule across the top of the

blocks to ensure they are level, tighten
these screws to hold them firmly in place.
Fit the two grub screws and tighten these
hard onto the cross bar. The assembly can
then be removed and replaced readily, the
two grub screws firmly holding the
assembly together.

To use the attachment, remove the end
plate and nose clamp. Push the end plate
over the drill body and replace the nose
clamp. Slip the new assembly onto the end
of the guide rods and tighten the holding
screws. Drop the sanding table onto the
guide rods and tighten the small knurled
knob. Fit the sanding disc, now an easy
process, and slide the drill up to the table
edge. The sanding attachment is now ready
for use, this new arrangement also providing
easy access when changing the sanding pad.

An aptional refinement would be to
fabricate a pair of holding screws with
wings. These would make fastening the

attachment even more convenient.

© 8. Drilling the cross bar hole.

] i.:::;:

Ol kb iy

Tap 4 mm

for holdirg
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Fig. 1 Support blocks and cross bar
Note: 1 left hand and right hand block required
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MUSING ABOUT...
THE WISHBONE

or the benefit of those who have

never seen a wishbone, and

those who haven't read (or have

forgotten) the article in Issue 81
of this magazine, the wishbone can be
described as a remarkably simple
device that does a very good job of
sharpening drill bits. As you know,
there are a wide variety of devices to
do such sharpening. Where the
wishbone stands out from that
population of sharpeners is that it
allows sharpening of far smaller drill
bits than can be handled by any other
readily available apparatus. On top of
that, it is quick, it is simple, it is
inexpensive, and it has negligible (or
any) running costs. Surely every home
should have one?
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1. The oﬂ'gia! wishbone could hardly be mre simple and effective.

L] - .
Origins: the supplier
As said above, there has been
considerable interest in how to acquire a
wishbone. The short answer may be that
you will have to make one. The reasons for
that pessimism conecerning easy
procurement include that the tool
merchants (A. E. King (Tools) Ltd., then at
3 Central Parade, Station road, Sidcup,
Kent DA15 70L) who sold me mine, way
back in 1982, seem to be no longer
available by telephone. From that |
suspect, rightly or wrongly, that they are
no longer trading. To compound the
suspicion that the wishbone may no
longer be commercially available, | do not
recollect having seen any offered for sale
since my purchase those decades ago. If

Following an earlier article on
drill sharpening, Trevor
Marlow looks at the use of this
small tool (believed no longer
available) and considers a DIY
version.

any readers are aware of a current source
they may care to advise via the editor.

The instruction sheet

The instructions that came with the
wishbone were clear and self-explanatory.
My own experience was that | achieved
almost immediate success. The original
comprehensive instruction sheet may be
briefly summarised as:

1. Locate the drill using the correct collet
in the wishbone so that it protrudes by
the correct length (as per gauge), and is
set angularly so that the cutting edges
are parallel with the arms, and lock in
place. (Figs 1 & 2)

2. The wishbone is then held vertically

with the drill point towards the

operator, and a sharpening stroke
effected by pushing the unit away,
whilst also praogressively tilting to the
left. Stop before the wheel crosses the
edge of the stone, then lift clear and
return to the start position for a second

stroke. (Fig 3)

Switch round to work on the second

edge, and inspect with a loupe, aiming

for symmetrical sharpening.

3

With some familiarity of the device, you
may however form the opinion that
working in reverse, i.e. having the drill
point away from, and drawing the
wishbone towards the operator, whilst

4. Three of the four standard collets.
Made in a waxy black plastic, the range
allows holding drill bits from the smallest
(0.3 mm?) up to about 3.3mm.
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5] y stacking your sheets of material
(aluminium or whatever) you can make
several “Sons of Wishbone” with no more
effort than is required to make one.

leaning to the right, feels a more natural
movement.

Does the wishbone
enable a perfectly
sharpened drill bit?

The answer can be either yes or no, it
depends on your standards and
requirements. In a typical home workshop
situation, the answer is positively “yes”. If
however we are working to extraordinary
accuracy, we will have to admit that, in the
final analysis, we can only get it nearly
right: We will perhaps end up with one of
the major cutting edges just a wee bit
bigger than the other, or we will have
removed just a wee bit more metal from
one of the flanks than from the other.
{Note: The design, selection and
sharpening of drill bits for particular
purposes is far more sophisticated than we
usually recognise, see e.g. the excellent
publications by Dormer).

Hang on now: Why
can’t | get it exactly
right?

Two reasons really. Firstly, there are optical
limitations, which limit our ability to
compare and assess critical surfaces.
Secondly, the removal of metal behind the
major cutting edges is dictated by details
of your technique during the sharpening
stroke, such as by pressure applied to the
point of the drill bit and by the several
“wrist action” variables.

Considering first the optical limitations,
recollect that the special benefit of the
wishbone is that it allows you to sharpen
drill bits that may have a diameter of just a
fraction of a mm. However, therein lies the
problem. The teensy drill bit diameter
means that the face associated with each
cutting edge is, similarly, very small. With
those faces being so small, and you not
having the eyesight of a seven-year-old,
you will need a fairly powerful magnifier
(loupe) to allow a close examination. The
more powerful the magnifier, the smaller
the depth of field, which means that when
you focus on any part of the drill bit, only
things that are very close in front, or very
close behind, will also be in focus. At the
same time, your heartbeats and muscle
tremors cause that the images are dancing
hither and thither. Pull that all together,
and the outcome is that you cannot
critically examine both flanks at the same
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time. The nearest approach to getting
round the problem is to slowly rotate the
drill bit, so that each flank rolls past your
vision in sequence. With a bit of practice,
many parts of the surfaces are then
reasonably in focus, and you can compare
what is just emerging into view with what
is just passing from view. The way to
enable such comparisons while the drill bit
is still in the wishbone is to push the
working end of the drill bit through a piece
of stiff card. Then, by rolling the knurled
“collet driver” between thumb and fingers,
you can achieve the best possible
examination.

As said above, the second reason for
not attaining perfection is the manner in
which you remove flank metal (that is,
from behind the major cutting edges)
when you use a wishbone. The quantity of
metal removed, and the locations from
which it is removed, are controlled by the
details of the wrist-rolling action which
makes up the latter part of each
sharpening stroke. With that being under
manual control, you can never hope to get
any two flanks identical in every detail.
Some details of the difference will not
matter at all, while others may significantly
affect the subsequent drilling performance.
As said, drill bits sharpened in the
wishbone will be fine for any practicable
purpose, but they cannot be perfect.

How is it that the
wishbone allows a
novice to sharpen
such tiny drill bits?
How does it work?

Seeking to describe how the wishbone
works is broadly comparable to trying to
describe a spiral staircase without using
your hands. The visualisation is easy
enough, but coining a description that will
not send the reader to sleep is quite tricky.
The success of the wishbone hinges on the

fact that the first requirement in
sharpening a drill bit is to get the point
angle right. If you set up the wishbone
correctly it automatically generates a 118
degree point angle. Having got that angle
right, then arriving at the other primary
requirement, that there is clearance behind
those major cutting edges, does not
present any great difficulty. That clearance
is provided by the wrist action required in
the latter part of the sharpening stroke.

The first bit of the
sharpening...

As a starter to understanding the
sharpening process, it may help to
recollect that if we cut across a cylinder,
we will generate surfaces that are either
circular (via cuts normal to the cylindrical
axis) or elliptical (via cuts made at other
angles). Following that, observe that a drill
bit is essentially circular, and that if subject
to sharpening strokes in the wishbone
without any wrist action, then the end of
that drill bit will tend to take up such half-
elliptical surfaces”. The end of the drill bit
will in fact tend towards becoming a
wedge with an included angle of 118
degrees. The only useful thing about that
condition is that the major cutting edges
(“lips”) are made to be at exactly the right
(59 degree) angle.

...and the highly

L]
important second

.
bit
A drill bit prepared as above (to the shape
of a wedge) is useless because the lack of
clearance on the flanks prevents the major
cutting edges from making proper contact
with the workpiece. The only way to
remedy the situation is to provide that
clearance, which with the wishbone is
brought about by the “wrist action”, i.e.
the progressive increase of the angle of
lean to the LEFT of the wishbone during
each sharpening stroke. Note that if it is

R
A
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Fig.1
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7. A finished “Son of Wishbone”.
Easy to make, easy to adjust,
easy fo use.

allowed to lean to the right, then metal is
removed from the cutting edge.

How much
clearance?

If your wrist action is such that at the
completion of a sharpening stroke your
wishbone is still not far from the vertical,
you will obviously get a very different
clearance contour from what you will get if
your sharpening strokes end up with the
wishbone not far from the horizontal. It is
worth noting that if there is no clearance
on the flanks, the meeting point of the two
surfaces (the chisel edge) will be at 90
degrees to each major cutting edge (“lip”).
That angle (from a lip to the chisel edge)
increases with the amount of clearance,
and is a very good indicator of the correct
amount of clearance. The figure to aim for
is 130 degrees, at the same time ensuring
that the edges and flanks are symmetrical.

Choosing the
abrasive

The abrasive block that came with the
wishbone is relatively small, being 113 mm
long by 21 mm wide (and & mm thick), with
that pink colour that suggests that it is
made of chrome-doped alumina. It is
relatively fine grained, the grain size
perhaps being (at a guess) 400 to 600. The
wishbone does not however depend on the
availability of that original abrasive
material. Over the years, drill bits have
been sharpened on “wet and dry” papers,
on other abrasive blocks, even (the larger
drill bits) on well-worn (fine grade) linisher
belts. The greater physical size of those
alternative surfaces gives the benefit that
the leading wheel does not, at the limit of
the sharpening stroke, fall over the far edge
of the abrasive block. Such a fall can easily
happen with the original block since it is
only slightly more than twice the working
length of the wishbone. When seeking
something bigger than the standard block,
identification of the best abrasive medium
for the teeniest of drill bits is not clear cut.
At times past, very fine powder (alumina or
silicon carbide) on a hardlish) surface has
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seemed best, but one of

the diamond impregnated
sharpener surfaces
(nowadays more readily
available at affordable prices)
will probably be better.

. .
Getting a grip...
The original instructions suggest that the
wishbone is applied with “firm, steady
pressure”, however experience indicates
that there is benefit in keeping that
pressure quite light. It will be recalled that
success in the sharpening exercise is
primarily dependent on getting the areas
of the two flanks identical. Sharpening the
smallest of drills calls for a very light
touch, otherwise it is possible to translate
from “flank far too small” to “flank far too
big” in only one sharpening stroke. It goes
without saying that you use variation of
pressure, rather than variation in stroke
length, to make the final, fine adjustments
in flanks areas. Failure to observe that
requirement can, for the reasons set out in
earlier paragraphs, result in lack of
sufficient clearance behind the major
cutting edges (the “lips”).

Getting round the
fiddly bit

For most of the time, possession of a
wishbone will give you a warm glow of
satisfaction. There are times however
when the warm glow develops into
incandescence, That is most likely to occur
when you try to follow the setting
instructions, and use the supplied drill
setting gauge. It is necessary that you
achieve exactly the right protrusion and
exactly the right rotation at the same time,
while the working end of the drill bitis
largely hidden behind the shoulder of the
gauge! Then, to compound your problems,
you discover that the action of tightening
the knurled screw (the collet driver) causes
the collet to rotate ...! A long time before
you approach any degree of success in the
complete setting enterprise, you will start
to believe that your fingers have turned
into telegraph poles. Fortunately, there is a
far better way.

Setting up without
cracking up

That better way to set up the wishbone
hinges on observation that if a drill bit is
set to the correct protrusion, and the
whole is presented to the abrasive surface,
then there is a uniform gap underneath the
edge of the wing of the wishbone. It
follows from that observation that a
regular gap is indicative of correct
protrusion. So, if you find a bit of scrap
material that is of that thickness that will
exactly fill that gap, all you then need to
do to set up a drill bit in the wishbone is
place your bit of scrap beneath the
wing of the wishbone, then
simply ease the drill bit up and
down until it contacts the
abrasive surface. You still
have to get the drill bit into
the correct rotational
setting, but that is made
very easy if you lock onto
any part of the drill bit (top
or bottom, as available)
with a tool such as a
miniature birdsmouth clamp.
Accurate setting of the rotation
is then easy, by movement of that
clamp, as opposed to the clumsiness and
inaccuracy if you try to make that setting
with fingers. Finally, everything becomes a
total doddle when you realise that if you
cause the birdsmouth clamp to be butting
against the end of the collet, thus locking
the correct protrusion adjustment, you
then can invert the wishbone and look
directly down onto the end of the drill bit
while making the rotational adjustment.
Do it that way, and you will wonder where
your problem went.

Some first thoughts
about making your
own wishbone(s) ...

The original wishbone seems to have been
made by cutting and shaping 1.2 mm
sheet metal into those two matching back-
to-back shapes as will provide on
assembly the two wings, the recesses for
the two wheels, also the housing for the
collet and the collet locking screw. Those
two matching shapes have then been spot
welded together, the wheels fitted, and the
collet housing threaded.

There are some interesting alternatives
to the above construction procedure. By
spacing the matching shapes we do not
have to form the ends of the sheets into
wheel housings. Wheels may be
approached as a simple turning exercise,
or you might use a couple of washers (e.g.
the type used when pop riveting), which
have a small ID in relation to the OD.

For those of you who make watches
and small clocks, the manufacture of the
teensy collets will not present a problem.
For the rest of us... aaagh, creating those
fine cross cuts! Going back to the drawing
board, what we seek to achieve is the
accurate location of the drill bit, and this
might be in a slot, a vee, or other suitable
indentation. The quickest way to make the
location slot, | suggest, is by indentation of
the shank of a teensy drill, or a length of
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fine piano wire, using the force available
between the jaws of your bench vice. Such
an indented slot would serve to allow
holding a range of drill sizes centred on
the diameter size of the item that you used
as the indentor.

Special drill bits for
special purposes ...

As described earlier, the recognised best
value for a general point angle is 118
degrees. Sometimes however, when
seeking to drill “difficult” materials or in
“difficult” circumstances, best drill bit
performance is obtained with different
angles.

For instance, re the "difficult” materials,
best performance on High Strength Steels,
High Strength Stainless Steels, High
Temperature Alloys, and Titanium and its
Alloys will often follow from a drill bit
angle of (say) 135 degrees. As an example
re the “difficult circumstances”, when
drilling thin sheet it is often advantageous
to hawve a drill bit ground to an even larger
angle, so extreme that to a casual glance it
will almost appear to be flat ended.

A quickie “Son of
Wishbone” to get
you going...

You may wish to make yourself a quickie
“Son of Wishbone", either to satisfy your
drill bit sharpening requirements, or
simply because you are curious, or to

8. The uniform gap beneath the
“wing” of a Wishbone indicates
correct protrusion of the drill bit.

-

serve as a prototype for when you wish to
make an all singing and dancing model.
Our “quickie model” will be kept as simple
as possible. The first thing you need to do
is to go through your scrap pile and find
some suitable material. Thin sheet
aluminium (1 mm, as rolled) is very
suitable, being reasonably elastic,
moderately soft, and fairly easy to work. If
you have a metal-cutting band saw, it
makes the following cutting out
procedures both quick and easy).

We will base our quickie model on
having two sheets, as has the original
wishbone. The size of your scrap material
needs to be enough to provide a couple of
rectangular pieces, each 100 mm by 45
mm. Your piece of scrap material probably
has one straight edge on a long side, if
not, make such a straight edge.

Fig. 3
©
~—— DRILL 2 PL. FOR
/ CLAMP SCREWS (4mm)
8 - ;";
e S
'| / -SLIVER OF SPACER
!

MATERIAL -2 PL.

30

DRILL 2 PL.
— FOR AXLES (4mm)

i\- SURPLUS MATERIAL

50 = CUT AWAY
Fig. 4
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Marking out...

You now mark out one of those pieces as
shown in Fig 4. You may have by now
realised that the nice round numbers
(30mm and 50mm) have in fact conspired
together to give us exactly what is
required, viz a 118degree angle.

Cutting and
drilling...

From now on, you will be making exactly
the same cuts and holes in each of the two
rectangular pieces, so you will do a best
job if you stack the plates one on top of
the other, so that you can cut and drill both
at the same time. Firstly, you need to have
the sheets properly stacked. So, with the
marked-out sheet on top, rest the straight
edges on a flat surface. Having done that,
slide one sheet relative to the other until,
by feel, you a confident that one sheet sits
squarely on the other. Now clamp the two
sheets together along the top edge. Now,
cut away the surplus material without
deforming the remainder. (A band saw
does it very nicely, whereas some shears
will cause unacceptable deformation)

We now need to provide for two things.
Firstly, for the wheels at the end of the
wings of our “Son of wishbone”. Secondly,
for some means of positioning and holding
the drill bits that we will sharpen.

Nearly done...

(For what follows, we now need 6 off 16
mm diameter pop riveting washers.
Prepare each by increasing the bore of the
central hole from the “3 and a bit” value
up tod mm.)

MNow, mark off at 8 mm from each end
of the remaining scribed line. Centre pop
at each of those marks, and then drill a 4
mm hole through each. Release the
welder’s sheet clamp, then position two of
our special washers between the two
sheets, one at each "wingtip”. At each
position, line up the (three) 4 mm holes.
Put 4 mm threaded bar (or bolts) through
each set of holes, and pull everything
together with 4 mm nuts, at not more than
finger tightness. (Those washers, that we
have just placed between the sheets, will
eventually serve as our wheels.)

To make life easy when we come to the
positioning of the drill bits, we now make
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9. Using a birdsmouth
grip (aka “long nosed
locking pliers”) to set
the drill bit protrusion
‘and rotational setting.

a mark at 50 mm along the top edge of the
workpiece. Then, since the wingtips are
joined, but not tightly, it is easy to prise
the sheets apart at the middle of their
length (i.e., at about 50 mm) just enough
to insert the shank of one of our teensy
drills between those sheets.

(Note: When choosing the drill bit that
will serve as your indenter, choose a
relatively small one, say 1 mm, or a length
of 20g piano wire).

With the fingers of one hand, then
position the end of that shank to coincide
with the tip of the obtuse angle, and with
the fingers of the other hand cause the
fluted end of the drill bit to coincide with
the 50 mm marker that we recently made
on the top edge. (When put into proper
position, the drill bit will stay there because
of the elasticity in the sheets seeking to
restore those sheets to the flat state).

Now we come to making the
indentation that will serve instead of
collets. Having carefully positioned the
indenter, carefully, position the sheets in
your bench vice (at a corner of the vice will
probably be best) so that you can
compress the sheets down onto the
various parts of the drill bit.

(Note: Do not over-indent. Increase the
compression until you estimate the
remaining local gap between the sheets to
be about half the drill bit diameter, i.e.,
about 0.5 mm if you are using a T mm drill
bit, and leave it at that. Do it that way, and
your indented groove will then allow easy
location and a firm grip on a wide range of
sizes of small drill bits).

(Note: You will find it advantageous to
then reverse the drill bit (i.e., put the
working end to emerge at the obtuse
angle) and repeat the compression, since
you then will have a better impression,
everywhere free of flute profiles).

After compressing onto the drill bit, you
will find that we have lost the clamping
force that previously was exerted by the
sheets onto that drill bit. That isn't a
problem, because we now make provision
to hold any drill bit firmly in position. To
do that, we mark out 8 mm at each side of
the centre of our remaining line. We centre
pop at those marks, then drill 4 mm holes.
We put threaded bar (or bolts) through
those holes, then put our special washers
{and nuts) on each side. Finally, everything
is pulled together by tightening {(only
lightly) on the 4 mm nuts.
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Adjustments...

A final detail is that we need to put a thin
{about 2 mm thick) sliver of any
convenient material “inboard” from each
wheel, so that the clamping force that we
put onto our drill bit does not cause the
side sheets to press on the “wheels”, thus
preventing their free rotation. These may
either be retained by friction, or perhaps
by a touch of epoxy.

When you are about to start sharpening
a drill bit, the nuts that locate the drill bit
need only be lightly tightened (because the
clamping effect is very efficient) , and the
nuts holding our “wheel axles” need to
barely contact the sheet materials. (So that
the pressure is carried by our
aforementioned “sliver of material”, and
the wheels are free to rotate).

Let joy be
unconfined

Insertion of a drill bit takes only a few
seconds. For protrusion adjustment, the
easiest way is to put “Son of wishbone” on
a flat surface and judge how the gap varies
from drill bit to “wheel”, then adjusted by
easing the drill bit in and out until the gap
is uniform. Lock that protrusion in position
using a birdsmouth clamp or similar tool,
and use that tool to rotate the drill bit to the
correct rotational position (as shown in Fig
1 above). Lightly tighten the drill bit locking
nuts, and you are ready to roll.

And finally, should
faults and failures
happen...

All experience supports the expectation
that drill bits sharpened with a wishbone
will provide satisfactory service. Perhaps
not quite as good as a brand new item,
but in a hobby workshop you might be
hard pressed to tell the difference.

So, on those rare occasions when there
are faults and failures, and a drill bit does

T, T

a

10. The “Son of Wishbone” in use, at the start of a sharpening stroke. The degree of tilt

not perform satisfactorily, it can be a bit of
a mystery, and it is useful to have a clue as
to where the fault may lie. An oversized
hole, for instance, will suggest that the lips
of the drill bit are not of equal size, or that
the chisel edge is not central. As a variant
on that theme, lips not being equal can
lead to a tapered hole. If a drill bit breaks,
one possibility is that (despite your efforts)
it was not sharp, with another strong
candidate being that you have not
provided sufficient clearance behind the
lips, or simply applied too much feed. If
the drill bit wears, there are several
candidate causes. You might for example
be working at too high r.p.m, or you might
be using a poor lubricant, or you might not
be using enough lubricant, or the lubricant
might not be getting to where it will be
beneficial. Or, you might be using entirely
the wrong drill bit, such as one where the
helix angle is too high. Or, it might be
entirely the right type of drill bit, but one
that has at an earlier time been irrevocably
ruined by use on brick, stone or cancrete.
If you do get problems, then besides
looking hard at the drill bit, look equally
long and hard at all the aspects of possible
materials changes and the set up of the
drilling operation. The lesson of history is
that your problems may well not be
caused by the condition at the working
end of the drill bit, but lie elsewhere.

Since you can make any “Son of
Wishbone” in such a short time, you may
choose to make one for each point angle
that you might ever need. For drilling
aluminium try increasing the 30mm
dimension on Fig 4 to 50mm, and for
plastics and magnesium, increase again to
70mm. This will of course require larger
metal blanks.

Given half a chance, a wishbone will
enable you to sharpen any teensy drill bit
to such a standard that the drill bit itself
will hardly ever be the cause of problems.
In that light, the message must surely be
that you have to get yourself a wishbone,
whether by theft, or by purchase, or by
making your own. As said at the outset:
surely every home should have one, but
since they are so easy to make, surely
every home should have several! @

(to the left) is progressively increased during the stroke.
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® For Sale Five copies of MEW
magazine, Numbers 20, 81, 82, 83,
84. Please phone 01603 811 199
(Morfolk)

® For sale Small Adept hand shaper,
well used but still capable of quality
work. £20.00 to whoever likes to
collect it. Also the following copies
of MEW magazine available. Am
prepared to dispose of individual
copies to anyone who is missing an
issue or two. Numbers 23, 25, 62, 64
to 68, 70, 72, 74, 76 to 82, 84 to 90,
92 to 94 Phone 01442 863 026. West
Hertfordshire

® For sale Two Micrometer heads,
one large barrel, one small barrel,
£5-00 each. Dial indicator £10-00.
Record Engineer's Vice, No3, £10-00
Please phone 01708 720 355
(Romford)

® For Sale Aztek 1000S airbrush
unused and with instructional
videotape £12-00 plus postage.
Phone 01286 678 584 (Caernarfon)

WANTED

@® Wanted Autosketch version 3. Have
manual etc but mislaid original discs.
Will swap ver.7 please email Eric
Greig at e.greig@absamail.co.za

® Wanted English Electric 3ph motor
1/8hp, 1400rpm, 0.38amps full load,
50cycles, flange mounted. (To power
table on Centec 2A). Please phone J
Hawkes on 01274 492 482 (Bradford)

® Wanted Secondhand casting
machine as used exclusively for the
spin/disc casting of low fusing lead/tin
& pewter alloys which use rtv rubber
moulds. A melting pot with very
accurate readout would be an
essential companion. A used model
as made by Alec Tiranti would be
excellent. Failing all this does anyone
own a Tiranti caster and is willing to
send me a copy of the user handbook
for me to build my own. Thank you.
Email skyshot46@aol.com

IIN OUR

ders 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
 Department. Please indicate clearly if an item is intended for Link Up.

@ Wanted a) Drawings and Instruction
Booklet as supplied with the Dore
Westbury Mk. 2 milling machine
construction kits. b) 12mm collet for
Clarkson “S"” type milling chuck.
Please phone 01603 811 199 (Norfolk)

® Wanted a copy of “Model Engineer's
Workshop” issue 92. Please contact
Mr Les Hitchings on 0161 480 8165
(Stockport)

® Wanted information, copy of
handbook, and parts for Colchester
Bantam lathe. Please contact Mr Ken
Nunn, at 4 South Lodge Drive,
Fornham St. Genevieve, Bury St.
Edmunds, Suffolk, IP28 6TQ, or
phone 01284 704848

® Wanted back copies of “"Model
Engineer” and “Model Engineers’
Workshop”, also books on
engineering e. g. Victorian,
Edwardian. Must be cheap or free to
student. Please write to S. Hall, 23
Kensington Ave, Normanby,
Middlesbrough, Cleveland, TS6 0QQ

® Wanted Any advice on setting up
Kennedy Mini Hacksaw. Please phone
01302 531 790 or email
chin.yeung@scanrope.no

Coming up in Issue No. 98 will be

Machine Tool
Building using
Epoxy Resins

John Feeney discusses
the use of modern low

friction materials that
can give better than
new performance on a
rebuilt machine

Improving a Le
Count Mandrel

Philip Amos offers a
modified version of a
useful workholding

u evice.

Drillin Pro]ects (2) Englneers
Sash

Harold Hall gives details on making
these clamps, which will find
countless applications in the home
workshop.

(& J
(Contents may be subject fo change)

Issue on sale 7th May 2004
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MK. 3 WIRE
ERODER (3)

Wire erosion machine shown with
acrylic tank and control equipment. '

Up & down -
principle of vertical
movement

This is, as stated in the first article,
accomplished by rotating the shaftin a
chosen direction and at the same time
turning the nut in the same direction by a
percentage of the of the rotation of the
shaft. Thus the linear movement of the nut
to the shaft will be reduced, and in the
wire eroder the components which achieve
this are the main hollow shaft and the
hollow inner shaft that we have previously
discussed. The components relating to this
section are given in Figs 1 to 6.

We then come to the simple or complex
(depending on your viewpoint) part of the
spool direction reversal system. In this
case it consists of a 24 tpi threaded shaft, |
have chosen this pitch (in fact wherever

this %in. dia. is used | have used the same
pitch) as | had a tap for this size, and
screwcutting of internal threads of this
diameter (%in. dia x 24tpi) is not my idea of
fun. | therefore start by screw cutting and
finish using the tap. The external is a
different matter and this was fully screw
cut, but | did use a replaceable carbide tip
of the correct thread form. | gave up
grinding my own many years ago and can
recommend them as they have a very long
life and three cutting edges; | have not
thrown away a tip yet. The nut that runs
on this shaft is made from bronze and is
pressed into the hollow shaft.

We come next to the most awkward
part, that being the “Power take off bush”.
This is made of bronze and is threaded on
the outside, it is also incorporates a
keyway for a fixed key made from 4mm
square key steel but machined down to
3mm thick. This key runs the full length of
the bush and is screwed into place using

2 Drilling tommy bar holes

in lock-nuts mountéd on tapwy
which is set so that drill
emerges into flutes.

Peter Rawlinson concludes the
description of the mechanical
construction of this intriguing
machine

two No. 6 BA C/S Socket screws. Normally
| would not use this system of a short key
moving in a lang slot due to the wear but
to use the opposite and correct system
made the diameters of the bushes and the
driving shaft much larger and this then
complicated other parts. There is also the
problem of retaining the long key and
although | have used this method in the
past on a heavy tunnel excavator (modern
jargon “TBM” or tunnel boring machine), |
would feel that the correct way would be
to use a splined shaft but this is not really
for the amateur.

| am using a steel to steel sliding
interface which is also not ideal and the
fitting of a bronze key would be better but
(touch wood) there has been no problem
so far. The main outer shaft has been
drilled and tapped to fit a grease nipple so
that an oil gun can be used once in a
while, and by fitting in this place it allows
lubrication of all of the sliding and rotating
bearings , also the “Lift” thread..

The first article mentioned my use of a
key way broach and | said that | have one
size only and | use it where ever | can but
before | had this broach | cut these
keyways with a shaper and before that |
used the Lathe, | made up a stiff boring
tool with a %:in. square tool bit set at Right
angles to the centreline of the lathe this
was then fed through the bush using the
saddle hand wheel as the driving force ,the
key way depth being increased by
increasing the depth of cut by a few thou
on the “Y" axis. A passable keyway can be
cut this way but it does take a little time.

Bearing are pressed into place, but may
be Loctited if required, but then extra care
must be exercised to stop the fluid
entering the bearing or it's seal. | have a
small bottle of thixotropic Loctite, (No
243.). This is intended for locking nuts, and
is a very thin liquid that sucks its way into
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4. Manual knob on shaft
also showing screw flat.

the joint using capillary action. This is very
useful , but requires care, and | use the
system used in the 007 film “You only live
twice"” (when the girl is poisoned, by
allowing the poison to run down a string) |
let the liquid run down a thin wire to it's
exact position, and although it is intended
for use on nuts it seems to work well on
the fitting of bearings.

Gears, and pulleys

These all have to be fixed to their respective
shafts and in order to save space | have

6. Grinding the disc
brakes.

used the type “T" pulley which has no
boss. The grub screws on these pulleys are
positioned in the root between two teeth,
and seemed to be M4 but | replaced these
with the next size up namely M5 which are
more robust, and to my mind, a better
solution. The gears are also fixed in this
way and again | use an M5 grub screw on
them. Here it is worth explaining the
method of drilling these gears, it would be
difficult to simply drill and tap these due to
the small space between the teeth and so |
set the gear up in the mill and use a slot
drill to counterbore down to the root of the
teeth. This is then followed by centre drill,
tapping drill and tap.

This of course takes out a little from the
9.53mm effective width of the gear which
may lead to premature wear on these

teeth. But | think that it will be quite some
time away, and not really a great cause for
concern. However if the gears are to be cut
specially for this machine there is plenty of
room to make them say 15mm wide. The
various pulleys and gears are illustrated in
Figs. 7 to 11.

Most of these components will require a
machining operation, whether for bore size
or fixing method. Workholding for these
merits a few words, as it is generally not
possible to rely on the 3 jaw chuck. Flanges
on pulleys are frequently not “true”, and it
can be problematic to achieve accuracy if
gripping by these. Using the 4 jaw
independent chuck takes a little longer but
delivers the result. | generally drill to a size
say one mm under finished size then bore
and finally ream. If reamers of the correct

ZTap M.
Handwheel
1 off. Aluminium.

-~ 250mm ————

© 171 mm
Material:- Bronze. 2.off.
au e 3mm.Dia Holes.
15 mm
5 mm
T i sk 1 T
20mm 19mm -|-—--———-—24mm- ————— —————————— | 19mm
1 L] = T $ !
—13 mm
19 mm Main elevation shaft
1 off. Mild steel. Screw cut.
Thread 3/4” x 24 Tpi. L @26 mm
Tap 3/4" 24 Tpi.
Fig. 1 Main shaft parts Lock nuts
(main shaft & power bush
540 mm !

1

B Ter—— e I

Through shaft.

12mm Stainless steel. Keyway. 4mm wide x 3.5mm deep.

April 2004

29




7. Brake disc and spring.

sizes are not available then accurate boring
will be required. In one case the gear is
bored and threaded, and again it would be
best to firstly screw cut it and then finish
using a tap. If a tap is used without the
screw cutting first, then the thread
{courtesy of Mr Murphy), could and often
does “Run off".

A brief word concerning the timing belts
may not be amiss. In order to achieve a
reduced width needed, a single belt was
split in two using a craft knife.

Clutches and brakes

The clutches are as mentioned before
made by a company called KEB and their
catalogue is very explicit on the fitting and
use these clutches. They are designed for
use on a 24 volt power supply but work
very satisfactorily on the 16volts used
here. These clutches have also been used

to also “Power” the brakes, which were
found to be necessary to maintain the
correct tension on the wire, as the residual
friction in the system was too small. The
components associated with the clutch
and brake arrangements are given in

Figs. 12 to 15.

The clutches have to be set up with an
air gap of 0.2mm or 0.008in. between the
rotor and the armature, but the there must
be a running fit between the central hollow
shafts (forward/reverse pulley). There is a
flat circular spring which is riveted to the
armature and this in turn is (in my case)
screwed to the drive adapter [spool drive]
{using M3 countersunk socket screws ) or
in the case of the “forward/reverse” pulley
to the two flanges. When energised the
armature is pulled against the rotor which
gives the drive and this stretches the
spring. When de-energised, the spring lifts
the armature clear of the of the rotor
cutting any drive completely with the

Views not
to scale

.7 mm

3 mm

—I - i— -~ 3/4" x 24 Tpi. ©
! |' il 5 min
215mm | ||
P
$35mm T [ o
30mm || iy
| 1y i
P i) o
T L i :
L2 mm S 1.off Bronze. Tap 3/4"x 24Tpi.
@24 mm
__—4mm.Keyway.
i Key made from 4mm x 4mm
L i Key steel machined to 3mm

Key full length of bush.
Held in place with 2. No. 6 ba.
C/S socket screws.

Fig. 2 Power take off bush

exception of the small amount of friction in
the bearings etc. | have used this
movement of the armature to carry out the
braking, by making a new armature which
is 22 mm bigger in diameter. This then
allows a brake pad to be positioned above
it such that when the clutch is de-
energised the brake is applied and when
energised it is released. Thus the brake is
effected by the flat spring, and the
pressure can be adjusted by the set up of
the springs and stop nuts on the brake

sup port studs. This refers to the spool
drive only.

The brake pad, as said before, was cut
from an old table mat (it had to be old or |
should have been in trouble). This was
ideal as it already had a good hard board
backing so it was overall about 3mm thick,
and only required three countersunk screw
holes in each of the two spool brakes for
fixing to be ideal. (The rest of the table mat
is now in the workshop.)

Small parts

The small pulleys were machined from
steel and were fitted with 5mm x 20mm x
5mm. sealed ball bearings, but if | had not
had these already to hand | would have
used plastic bushes. It is interesting to see
this machine operating and it has been
found that during the actual cutting
operation the steel in the vicinity of the cut
takes on a very even but thin coat of rust
so if | were rebuilding again (Heaven
forbid) | would replace these lower two
pulleys with either plastic or brass. The
power is fed to the cutting wire by tips
similar to a Mig welding plant, made from
copper with a No.60 hole for the wire.
These also act as a guides, and are
screwed to small aluminium brackets,
which are isolated from the remainder of
the metalwork by fitting nylon insulators
as a press fit as shown on the drawing.

{ ]
Tip
One small tip comes about by my
having to strip and rebuild the
machine a number of times and during
this it was found that the tightening of
the grub screws were causing an uplift
crater at their positions on the shafts.
As the parts were all a shug fit a
problem arase in that sliding parts off
the shafts became almost impossible.
To solve this, flats were machined on
the shafts or rods at the marked
places. This not only solved the
problem but also gave a better surface
for the grub screws to “bite” into.

Fig. 3 Main outer shaft ©
Mild steel with bronze bush. 1 off. 180 mm
20 mm 80 mm
Drill and Tap for Grease Nipple. 25 mm
' RS ) ! t
= 25 mm 5 -—-}}——%Omm-?oem ------ el e —|—19 mm 25 mm
i | 1
: —_—— ‘\_ e 7 t
: Ream 12mm.Dia. j
Tap m6 Screw cut 3/4" x 24.Tpi.
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20.Tooth. x Smm Pitch.

Fig. 4 Motor pulley 1 off.

Ream 25mm.

= Tap M6.
* 16 mm /— P

o]
* 40.Tooth. x Bmm Pitch .

Fig. 5 Main shaft pulley 1 off.

Fig. 6 Spacer
Mild steel. 1 off.

©17 mm Ream.

Fig. 7
Modifications
to gears

2 off. 48 tooth x 24
DP 2" PCD.
Material mild steel

-
g
gl

Remove Flanges.

1.off With Boss. Type A.

i 1.off Without Boss. Type A.

3.off Without Boss. Type A.

1.off Withoml Boss. Type B.

Fig. 8
020 mm Modifications
to pulleys

Type A = 24 tooth.
- 5mm pitch. for
6mm belt.

Type B = 30 tooth.
5mm pitch. for
6mm belt.

All tapped holes
M5 into root of
tooth

All holes bored
and reamed

9. Limit switch bar complete.

April 2004

The spark voltage is still transmitted to the
rest of the metal work, but this is indirect
and causes no trouble, if any other builder
wishes to obviate this, all pulleys can be
made from plastic.

During the finishing of the machine |
decided that the electric's which had not
been used for a few months should be
checked and realised it would be a simple
thing to have an additional part that would
be used for standard spark erosion duties
so a bracket (Fig. 15) was made that would
hold a small drill chuck. This bracket is held
in position by the two bolts that would
generally hold on the two lower pulleys,
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Capstan Nut
, —Home Made spool.

Main Shaft.
Tubular Steeve.

Spool drive Mk 3.

Plastic bushes,
n Drive pins
i[__J———KEB size 05 Electromagnetic clutch.
i M 3 Cap Screw.
fii‘*};'i Spacer "Tube".

i Timing pulley to it either Top or Bottom

Ball Bearing, 10 x 26 % 8. 2RS,

58 mm—-o
mem\ /Tapglt.ﬂol&;onbuttmn M4. on CL.
T "# “f (mlmm
74mm 58mm +9== ===+ 62.22 mm
T
——62.22 mm—
74 mm

Aluminium. 2 off bearing. 10 x 26 x 8mm. 2RS.

! \Tap,4.Holes 2.Ba. on top Corners.

/-Tap .2.Ba. on Top.

Drilled hol

——66 mm—

mmm—-—-t— T-|—12mm

3/16" Dia. MS. Thread. 2.Ba.

Stud 8 off

1
H |

| 388mm

Tap and Drill Bottom Half only. 2.0ff.

Ii I
@8 mm-, | 25 mm

8.0ff. MS.

Spacer tube

Fig. 9 Clutch
mounting parts

©
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Clutch mounting plate.

Aluminium. 2 off bearing.

Note!! Will require 2 NO. 26 internal circlips. Bearing. 10 x 26 x 8mm
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.
Brake pad cork. Glue and

screw on to aluminium beam

— 58 mm
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; 1Z mm 12 mm
|‘:1 |‘i| |ir :ir Ié]l I
~10 mm
Brake beam.
2. off. Aluminium.
@9 mm ©10.5 mm

=

Spring centring washers.

8. off. Brass.

New disk for the KEB clutch.
2, off. Mild steel. Ground finish.

94.8 mm

Fig. 10 Brake parts ©
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Brake spring. Spacers. I L9.5mm
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v
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Countersink M3. /
Cut from old Table Mat.—~

Brake pads.
4, off,
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and is a matter of moments to swap is greatly improved and cuts out the packages one of which is built completely

between wire or tool. This also incorporates possibility of the metal particles from and the other must be soldered together,
a built in tube for the pumped electrolyte. bridging the cut “Gap” above the wire , but this should not cause problems even
which was happening with regularity for relative beginners, as | have now built
'I'a n k without the continuous flow of electrolyte four of these and all worked first time with
passing over the wire. A special bracket is no problems.
| am not going into the wood work or the now incorporated in the design and | use | am as usual happy to help where | can,
building of the “New" tank as | have done model aircraft silicone fuel line as it is very but telephone only please. However an
an article for the “Model Engineer” on the flexible, but a fixed copper pipe is used at Email with any queries before a call could
building of Acrylic (Perspex ) Cases, This the delivery end. be helpful. Again | will not ring back for
tank now incorporates a small pump and The next sections of this series will obvious reasons.
the filter designed and published in M.E.W. cover the electric's and electronics but if
Number. 68. The inclusion of the pump you have a spark eroder already, then the Peter Rawlinson. Charing Kent 01233
was for the straight forward spark erosion majority of the parts will be to hand. The 712 158. Email Piprawliél@aol.com
but | have found that the cut using the wire only electronics will be two small kit
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KEYWAYCUTTER @

|2

Background

With a gear cutting machine and some other projects regularly presenting wheels and
bores needing the cutting of internal keyways, the traditional methods of racking to
and fro the lathe saddle with a tool set in a holder was increasingly found wanting. The
loads involved are fairly heavy, applied via a long torque arm, so that even with
reasonably light cuts, the forces so generated create the risk of damage to the lathe.
This really determines, for me, that an alternative system is an imperative. The building
of a special unit to take most of these forces out of the lathe proper can take the form
of a separate racking unit mounted on the lathe bed or the unit could be a separate
free standing machine which would avoid breaking down lathe setups.

Two further problems arise with simple lathe set ups for keyway cutting. The first is
that of finding the dead centre of the bore, on paper easy, in practice not always so.
The actual depthing of the key needs careful watching as on some of the longer work |
have found, to my cost, that the tool is bending away with a tapered finish to the
keyway without any hope of measuring to the back of the work while key way cutting
is praceeding. This is especially true in smaller bore work where the arbor carrying the
tool cannot be effectively supported against side thrusts. Pulling the cutter rather than
pushing does eliminate some of these problems but still leaves much to be desired.

The setting of the tool for successive cuts which is normally done with the cross
slide dials does not really give adequate sensitivity, and measuring accurately the very
small increments for each cut proves to be difficult, especially if more than two wheels
are to be tackled one after the other. For instance, it will be soon found that forcing a
cutting tool through a bore with no maore tham 0.025 mm [ 0.001in. ] advance is very
heavy work and that has to be repeated 64 times for a small key. It would be preferable
to reduce the cut to near half this, not easily set repeatably. If one has as many wheels
to be keywayed, as | have, then it is little wonder why | loathed the job so much as to
seek an efficient alternative, and the General Arrangement of the device is shown in
Fig 1.

L] *
Consideration of
with an interesting if not novel variant of
B I'OﬂCheS the usual cutting tool that would lie on

dead centres of an arbor by design and

model engineering approach and came up

| have regularly seen broaching machines
at work on numerous highly precise
operations, but actually did not know too
much about the niceties of design. The
tools themselves are deceptively simple,
but | could not see any quick and easy way
to make a broach in the accepted industrial
manner even for a simple keyway cutter.
Failing to find a reasonable methodology
and one that was affordable with proper
broach arrangements as seen in books |
started looking at improving the standard

without any aligning, be capable of being
moved exactly to certain increments of
measurement so that very good control of
depth, centreing and cutting forces for
keyways could be achieved.

In industrial broaches the amount of cut
per tooth is usually about 0.06 to 0.12 mm
[ 0.0025- 0.005in.] which | know to be too
heavy a cut on the ML7 using hand
methods. Adjusting for reduced cut per
tooth, is not easy because of the smallness
of the dimension and the lack of precision

Alan Aldridge offers a solution
to producing internal keyways,
which is kind to the lathe and

includes self-act controlled feed

available to the average modeller. In a
continuous broaching operation it would
require a great deal more teeth and a
longer broach length than the industrial
tool. However, if | could halve that the
usual depth of cut tooth to tooth and be
sure at all times that the feed was exact,
easily applied to a guaranteed depth, then
very good keyways to a fine tolerance and
finish should be the order of the day. In a
proper broach it would require increments
in the tooth height over some 40 to 48
teeth, about 0.03 mm cut per tooth, which
would be the absolute maximum cut for
the sort of depth of keyway | use, which is
almost invariably 3 x 3 mm size, that is 1.5
to 1.6 mm keyway depth. It is here that the
standard sort of broach becomes
something of a headache in the amateur's
work shop as the spacing of the teeth is
critical and the limited depth of the teeth
make the preferred shaping and machining
procedure of grinding almost impossible.

Photographs 2 and 3 show of attempts
to make broaches to this pattern using a
threadcutting technique. These make use
of one holder for machining, and a second
for operating, each being constructed in a
similar way to the arbor described later.
These broaches have been used quite
successfully short term on aluminium. As
a matter of interest one of the limiting
factors in making a broach work is the
containment of the swarf as it is cut and it
will surprise just how much space is
required ahead of the cutting edge to
accommodate the cut material. It is for this
reason that broaches tend to be much
longer than might appear necessary as the
individual tooth must hold all the swarf
generated by the depth of cut times the
length of cut and in any keyway that
volume needs to be multiplied by at least
five, to be sure that the teeth do not clog.
Cutting aluminium with a 10 mm length
and a thou cut to each tooth fills the teeth
solid with a 6 mm spacing between teeth
and a 1.5 mm maximum depth as might
be seen in one of the broaches (photo 4)
which has been hlinded by compacted
swarf.

Back to single tooth

An easily hardened and ground edge on a
single cutting tooth would appear to be the
starting point in the home workshop and if
one could find some way to reliably raise
the cutter for the incremental cuts required
that did not depend on manual
adjustment, preferably automatic, actuated
by the back sweep of the mechanism, (a
bit like the feed on a shaper) then we
would be satisfying most of the
requirements for good keyway cutting. The
machinery to do all this has to be simple
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2. Making a broach by screwcutting. The
blade is shown partially inserted in the
machining arbor.

which is a tall order but a gadget that will
perform the necessary task has been made
and gives very good keyways, to correct
depth throughout, because of the very
limited but repeatably advanced cut on
each stroke. The concept avercomes the
centre finding problem, and its rigidity
ensures keyways are cut to the correct
width and depth.

The machine depends on to two well
known mechanical details, the first is an
inclined plane which, in this case, is
formed by the cutting tool having a canted
underside resting on a driving tongue so
that as the latter moves forward it will lift
the blade. The tongue, in turn, is pushed
forward by a feed screw and ratchet
mechanism. If we choose to have a 24 tpi
thread then one complete turn will give
approximately 0.042in. (approximately 1
mm) travel and if the inclined plane is at

5. Milling
the arbor.

3. The broach blade located in the
operating arbor. The depth of cut can be
seen increasing from left to right, and the
inclination is maintained by the dowels.

20° then the actual lift will be about one
third of this travel. If the ratchet is geared
to provide 16 stations then each sweep of
the driving arm of the machine will
automatically advance the cut by

—gﬂ}?%lg = 0.000875in. [0.02 mm]

For even finer feed increments, the
angle might be reduced, the thread
changed for more tpi, or the number of
ratchet teeth increased.

Ratchets should be fairly familiar
mechanisms to many model engineers as
they form the basis of many a lubricator so
we have the basis of a machine that needs
only low force to drive it and absolutely no
brain power apart from knowing when to
stop cutting. The actual machine design
treads well worn paths so there is not
likely to be anything too complicated or
fancy in its construction, added to which is
a means of changing the arbors carrying
the cutter so several different keyways can
be cut for diameter and key size, using
cutters that can be made from proper tool
steel (say by grinding an old parting tool).
The time taken to cut the full depth of
keyway will be about 50 strokes of the
driving arm, say, a minute or so. Now | am
very definitely interested.

As the work progressed with design and
manufacture the simplicity of the original
concept was partly satisfied but other
thoughts materialised to make the
machine a little more flexible but also a
little more complicated in manufacture. For
instance, there is strictly no need to have

4. Although the incremental cut per tooth
is only 0.05mm, it may be seen that some
gullets are blinded by swarf.

the arbors orientated to the machine
holder in such a fashion that the cutting
blade stands truly vertical but if one wants
to cut multiple keyways, or splines, then it
would be a decided advantage to have that
feature together with a simple form of
indexing, which requires some extra
jigging or templates.

Much of the description of the machine
is applicable to the plain broach with
multiple teeth and a fixed blade and one
could make broaches, as shown in the
photographs, this way. | made three
satisfactory and some other not so very
good fixed blade broaches before
embarking on the single point tool, and
these have been used fairly extensively.
However their shortcomings show
themselves fairly quickly and though
making and changing blades is not difficult
it is the force required to drive them that is
the last straw. It either needs hydraulic
power or a hefty thump with a hammer to
drive them through.

Arbor

Looking at various ways and means of
achieving not just an arbor to support the
tool but to have the slot dead on centre
and any of the follow on equipment
running on fixed planes it is apparent that
the first imperative is to maintain the
centre line through the arbor and all other
data has to be referenced to it. If the round
bar which is the arbor, is centred and the
centres are kept throughout the machining
operations then we retain the datum. The
alternative is to make up a bar or machine

Renern Spring
» .\. £
e .
Spring Anchor A\ 2 .’: i.

-~

I
o

===

__I,/________

=

1

i

l

| =

|

F

S TR
573

==

“—Saddfe key

@ Ratchet Lever i

JI } e " ~Main Block
- - il

_ Top Pivot

_—Handle

Tongue and Screw

i 4

Outside Beil
" Crank

.R;n‘m'nin,g
Strip

Ratchet
Lever
Ratchet s
Pawl >__

Ratchet Drive
=

Fig. 1 KeyCutter - general arrangment

April 2004

35



6. Arbors are given a final
touch with a file before silver
soldering.

the tool slot and later find the centres. The
method described may look a little odd but
it works extremely well in the amateur
setting and has been proven to be highly
effective. It is the method employed for the
broaches in the photographs and the keys
cut by them are dead on line in as much
that with the mating shaft keyway a tight
key fit without any slack, has been obtained,
first time, on each occasion.

The arbor (Fig 2) is rough machined after
facing and centreing both ends to around
1.5mm above the final size at both ends
except the stop flange or collar which can
be finished to 28mm. The arbor is then
mounted in the machine vice with
aluminium slips either side {(photo 5) to grip
the arbor and protect the vice as milling
praceeds. With care, the arbor can be milled
on the vertical slide with the bar strapped
down to the Tee slot at the ends and in the
middle. The milling reduces the bar until the
flat is 1.5 mm below the centre line. In the
machine vice and milling machine the
micrometer can be set in at each end to test
the round to flat dimension. A depth mike or
a vernier would be required on the vertical

slide. | would reduce the dimension until it
is within about 0.025 to 0.05mm of size and
later finish with a fine file to exact size.
Filing can be done with the arbor once
again between centres in the lathe, (photo
6). The ratchet end of the arbor needs to be
reduced further with a sunken slot at the
same depth, no more than 8 mm wide and
equidistant from the sides spaced to
drawing though there is a little latitude on
the lengths. Note that the depth of the slot
has to be a finite dimension, no filing to size
is really possible and therefore any
allowance left on the other milled surfaces
has to be taken into account and the width
of the slot must be 8 mm and equidistant
from the top and bottom edges of the bar. |
would like the slots to be almost without
any working clearance.

The arbor will be completed by a closer
which is a piece of 12 x 8 bright bar but
the actual size is not important as long as
it will come outside the final diameter of
the arbor when fixed in place. The bar
needs no machining at all. Make up the
following small parts not shown on
drawings: a pair of offcuts 3 mm thick,
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possibly of the blade material, to act as
spacers in the slot and a partial flange to
complete the 30 mm diameter collar,
which can be over size in diameter and
width but should be a snug fit to the closer
bar. Before putting the closer into place
permanently, have the tongue and its slide
available and fit the various parts together
with several dummy runs until everything
runs smoothly, especially at the change of
section in the arbor.

Lay the closer over the arbor and dress
the length so it drops in and there is space
to get silver solder, down deep into the
ends. The offcut blade will prevent the
clamp from closing the slots. Clamp the
closer to the arbor, it does not have to lie
square, and silver solder the lot together.
Lay the complete arbor on the closer face
which acts as a reference for the slot
position and site the cross drill hole in the
drill press for the tool pivot. Start with
milling a small flat so that positioning
becomes that much easier and follow with
a centre drill and open out to the required
size, 4 or 5 mm nominal.

Offer up the arbor to the centres in the
lathe (photo 7) and turn the outside
diameters throughout, down to the final
housing and driving end diameters less
0.025- 0.035 mm and parallel throughout.
The collar is dressed to around 28 mm and
4 mm wide. The arbor should then be a
running fit to the wheel bores and thus will
provide some support to the cutting tool
preventing it from apparently sagging
under load. As there is an intermittent cut
the start needs to be taken carefully. Turn
the arbor around and part off as drawing
to remove the driving end centre. The
driving end diameter should be setto a
common size for all tools, and held to
fairly close limits, so that the plugging in
of the tooling does not have any shake
and, secondly, there are no extra bits and
pieces required for setting up. A 16 mm
arbor would be similarly approached but
the starting diameter would be 17 or 17.5
mm and any other sizes would be adjusted
on a similar basis. The smallest diameter
so far tackled is 8mm, still with a 13 mm
driving end, but this also required a
modified tongue section. Do not part off
the end of the driving portion yet on the 13
mm arbor, as it will be required to set out
the machine base. The 18mm or any other
size can be parted off to length. Photo 8
shows a 13mm arhor after turning.

Driver

The driver, shown with its holder in Fig 3,
is a squarish bar that runs in a guideway in
a stationary block bolted down to a base
plate or to any suitable machine. The front
end of the driver picks up the arbor on two
pins so that the correct angular orientation
is maintained. The wheel is then located to
the arbor to give the final positioning of
any keyway. A drill jig which fits either
arbor or driver, ensures that the orientation
is consistent. |deally this would be from
gauge plate, but | have succeeded quite
well with plain mild steel.

The block is offered up to the chuck and
centred for drilling the through hole then
bored on centre line as shown on the
drawing. The driver is machined all over;
mine was actually hand scraped to get the
best running surface possible. The driver
must have a stub shaft onto which can be
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coupled the driving arm and this takes the ; . - . :
form of a plain steel turning which is force : 7. Preparingste-turn the

fitted to the driver itself. The _ - 4 aneRrareIIver soquﬁzg_,_“
[

dimensioning on the drawings shows the
amount of interference required. It could
be silver soldered in place but | would,
personally, avoid adhesives. | actually
reamed the hole and from the known
reamer cutting size gave the shaft a
0.07mm interference.

Cage

At the rear end of the driver there is a cage
(Fig 4) which houses the ratchet and this
can be fashioned out of square tube or
machined from plate or solid. The cage
contains two bronze bushes brazed into
place that carry the screw that drives the
cutting tool height adjusting mechanism
and to maintain the ratchet wheel
horizantal position. Once the cage is
fabricated it should be set up in the four
jaw to drill and bore the two holes that
carry the bushes to ensure satisfactory
alignment. The threaded spindle is made
to a reasonable fit to the hole right
through the driver. The cage is bolted on
to the driver bar but could be brazed or
welded on. The bronze bushes will be
added at the machining stage but the
larger or thicker of the two is used to
position the cage on the back of the driver
and the other needs to be slimmed down Driver
to position the ratchet with the merest Sieel
amount of backlash. Before any setting of iy 5
the detenting system the screwed shaft 49 o o i e B
must be made to turn freely in the bushes | ) wt : 1
and the driver bore.

Angular orientation |y

The arbors have to not only slip easily into S | ,
the holder but must be retained so that | e L s S e S e

they do not stick in the bore they are A G, T = [
cutting and pull out. A secondary == = '| |y | Fig. 3 Driver
requirement could be that the arbors 0 Holder 10 T - and holder
should be orientated in a certain way Steel 2

though for plain one off key ways the
wheel can be turned around in the lathe, ©
for example , to provide any particular T O S .

angular rotation of hub to arbor required.
However, if one can cut one slot with ease
why not look at cutting several or even
two opposite each other which then calls
for something a little more fancy, unless
the angular move is made by the
headstock. Therefore when setting out the
holes in the ends of both the driver and
the arbor collar something which is
machine divided will be necessary. Once
the various bits and pieces are made,
pushing through 8 or more holes in the
arbor collars is not a chore. Nominally with - Rarchet Cage
a 3mm cutter the maximum number of Steel fabn
slots that can be cut for a spline in 16 or
20mm diameter hubs is eight, so the basic
requirement would be to divide in eight
holes on a rotary table but it is possible to
spline larger diameters for larger numbers 8
of slots with the 16mm arbor, for instance, -ﬁfﬁ’ : e
and this would be catered for by having ' 2R et
two extra holes at 22.5deg. (giving an 35 o a0 H
added subdivision) and the remainder at \ 4 G ’ |
45deg. The sketches given in Fig 5 show e [ ] i
the various phases that are required to set at N 7 -/ ! [
out the holes. The template should be DS E 20 J ]
gauge plate though plain steel can be 32t
used. At the back of the plate is a scrap :
piece of plate that bolts with M3 screws on Representative

to the plate with a dash of adhesive and Adapror for Arbors Fig. 4 Cage details

e
# )
39
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above them are two more screws which
are used for setting. The plate is divided
on a rotary table or dividing head and in
the next phase, two of the opposite holes
are fitted with tight fitting dowels. By
tightening the screws at the top to tip the
template left or right it is possible to get
the template to stand exactly square to the
driver as indicated by the feeler and
parallels and dead on the driver centre as
the template is held to the driver by a tight
fitting round pin. Once set, the 2.5 mm
holes are spotted and then drilled as
shown in the Drilling Pattern for the driver.
It looks very curious but gives all the
positions that are required. The holes can
be tapped and opened out for the dowels ,
normally only two dowels are placed in
the driver at the 45° marks. In my case the
dowels are machined to 2.5 mm at the
outer ends to allow gripping with a pair of
pliers. The arbors are drilled 3 mm only

but it is necessary to get the arbor slot
dead upright and for this the template is
fitted back over the driver the dowels will
be moved around to one side and the lot
set up taking care to ensure that the
various items are correctly lined up and
squared to each other. The template has
been drilled and tapped with two M4
srews to hold the template to arbor for the
drilling operation. At all times one of these
screws must be tight.

Tongue and Screw

This is the heart of the design along with
the blade, and these components are
illustrated in Fig 6. The tongue is a single
piece of plain steel or gauge plate which
has a pivot at one end and the sloping face
at the other. The hole is for a cross pin that
holds the tongue to the screw that drives
it. The material must just slide in the slot

through the arbor so that there is the
minimum of lost motion in the screw
assembly. There will be some fitting to be
done which is going to be awkward but by
no means impossible, with Swiss files
working down a hole to clear out any fillet
formed by the silver soldering. The tongue
must be the first consideration as it has to
work in the 3 mm slot and one might make
it very long to start with so one can size up
what is required mating with blade and the
screw. The loads on the pins are not
unduly high and a 4mm hardened silver
steel pin will be quite satisfactory. Pins
must be just shy of the width dimension
so they do not scrape along the slot
sides.The end of the tongue bearing on the
under side of the blade needs to be given
a rounded end and hardened locally at the
end and the pin hole.

The screw thread is machined between
centres to 24 tpi or 1 mm pitch necked
down at the front to give a place for the
tool to run into while withdrawing.
Ultimately the end will be milled to give a
3 mm wide slotting for the tongue
section. | am inclined to reduce the outer
end as well to the bottom diameter of the
thread (thread depth 0.0255in — 0.647mm).

The end of the screw that protrudes
beyond the ratchet cage could be used to
carry a stop collar which will give the
required depth to within about 0.15 mm,
and eliminate counting each stroke. | have
made a short shaft fitted with a key to act

as a go gauge for each arbor size.

8. A 13mm arbor, after finish
turning between centres.

The concluding section of the article to
be published in the next issue will
cover the ratchet feed system, and
consider avenues for potential future
improvement.
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TRADE COUNTER

Please note that, unless otherwise stated, Trade Counter items have not necessarily been tested. We

give news of products and services which have been brought to our attention and which we

consider may be of interest to our readers.

New catalogue from Arrand

News from Boost

These days, when so much of our home grown
manufacturing industry is in decline, it is encouraging
to have positive news from a UK supplier of precision
tooling. My first recollections of seeing the Arrand
name date back some 25 years to adverts in Model
Engineer, when members of our society purchased a
flycutting head and a boring head, each being highly
delighted with their acquisitions.

Todays catalogue displays a far more extended
product range which starts with a variety of indexable
tipped tooling, both for lathe and mill, ranges of
boring heads, includes counterbalanced flycutters,
endmill holders, ER collet chucks and arbors, and
even a small milling spindle. For anyone
contemplating repetition work on a centre lathe, the
quick change tailstock tooling system will no doubt
prove to be of interest, and potentially a useful
timesaver.

To obtain a free copy of the catalogue, either
telephone 01664 454 566 or write to Arrand, The
Forge, Knossington, Nr Oakham, Leicestershire, LE15 8LN.
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From J A Crew, a digital caliper
promotion and a new catalogue

It is not so long ago that | parted with around £55-00
for a “cheap” 150mm digital caliper. Prices have
fallen further, and J A Crew now offer the instrument
shown in the accompanying photo for just £24-95
plus £2-50 p&p, packaged up with a free copy of their
new catalogue {(normally £1-50). The caliper comes in
a substantial moulded padded plastic case (featuring
piano style hinge, rather than usual modern flexible
plastic) with instructions and battery, and carries the
usual buttons for on/off, inch/mm, and zero. Imperial
reading is ta 0.0005in, and metric to 0.01mm, with
the main components being manufactured from
hardened stainless. A series of quick checks over a
number of gauge blocks (up to 100mm) showed a
correct reading at each stage, so accuracy has not
been sacrificed for price.

In a sense, it might be suggested that the Crew
catalogue takes over where Whiston left off. In
addition to tools fasteners and materials, there is
much to interest the experimenter in terms of electrical and electronic components
and also equipment at “surplus” prices. J. A. Crew & co. may be contacted at Watery
Gate Farm, Chipping Campden, Gloucs. GL55 6QU or phone 01386 841 979

Boost Electrical Engineering who are
manufacturers of single to three phase
converters, and suppliers of inverters
and other products such as
forward/reverse switches etc. have
recently changed ownership. The new
owners have restructured Boost as a
limited company and Tony Barton, the
previous owner continues as technical
director. They have moved into
expanded premises which have been
refitted purely for Boost, and have
completely revamped their product
range.

Boost are the only manufacturer of
phase converters in the UK who will
supply across the entire power
spectrum from small 1/2-hp/0.4-kW to
40-hp/30-kW machines. They have been
in continuous production since before
1957 and guarantee their products for
both performance and as having the
best price. Details of their range can be
found at www.boost-energy.com or by
contacting them directly where they are
happy to advise customers. They
continue to be owner-managed by
David Sharman who, like Tony Barton,
is a hands-on professional engineer.

The company may be contacted by
phone on 0118 903 4881, fax 0118 903
4882 or at Felix Farm, Howe Lane,
Binfield, Berks. RG42 5QL, or by email
to david.sharman@boost-energy.com

Spring supplier

New Extended Toolholder from Chronos

Chronos now have in stock a new extended toolholder for
their MFQC1 Quick Change toolpost system which suits the
Myford ML7, Super 7 and similar sized lathes. They are very
useful in that they are 3.5in. in length, and provide extra
clearance from the block, giving a rigidity improvement in
many turning situations. The new toolholder will also
match Toolmex/Bison toolposts of similar design. As

may be seen from the photo, the holder is hardened and
ground on all external and working surfaces. Price is
£26.95, and Chronos may be contacted by phone on
01727 832 793, by email to sales @ chronos.ltd.uk, or at
Unit 8, Executive Park, 229/231 Hatfield Rd. St. Albans,
Herts, AL1 4TA

April 2004

Thumbing through one of the trade
magazines recently | came across the
previously unseen name of a Swedish
based spring supplier - Lesjofors, and
promptly requested a copy of their
catalogue. Surprisingly, it includes
automotive springs as well as the
expected compression, tension,
torsion and disc, together with gas
struts, and raw material such as
grades of Inconel, Hastelloy, and
Nimonic. The downside is that at
present their minimum order value is
£50-00, but it is understood that the
company has plans to introduce a
credit card charging scheme within the
next six months which will improve
the efficiency for handling small orders
and allow a review of the minimum
charge.

The company can be contacted by
post to Lesjofors Springs (UK) Ltd,
Warhurst Rd, Lowfields Business Park,
Elland, W Yorks. HX5 9DF, or phone
01422 377 355 Their website is at
www.lesjoforsab.com
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New Catalogue
from Machine Mart

Fireside Reading

Machine Mart have
announced their
B latest catalogue
i which features 285
new products and
I\ 727 reduced
A prices on a range
& of products
k. which includes
FY 8 power tools,
.,},‘: hand tools,
e metal and
e Wood
S \:."%u.\‘%:’ 7788 working
equipment,
construction, garage,
workshop and gardening
equipment and much more. The new
catalogue will be high on the priority list
for both DIY and trade users, and can be
obtained free of charge either by calling
in to any of the forty seven Machine Mart
Superstores nationwide, by phoning the
request line on 0845 450 1855, emailing
sales@machinemart.co.uk or visiting the
website www.machinemart.co.uk.

At the time of writing, | have not yet
seen the new catalogue but certainly have
found the previous version a source of
much bed time reading. The
metalworking section contained a wide
selection of drills, and bandsaws, together
with lathes and mill/drills. After
completing the car trailer last year, |
consulted the Machine mart catalogue,
and treated myself to a set of the heavy
duty ratchet tie downs with wheel straps,
which should ensure that the car being
carried remains correctly perched.

Slick Distribution
from Bede

Run by father (Barry) and son (Andrew)
MacPherson from their Jarrow premises,
Bede Tools and Machinery have built up a
solid reputation for supplying quality
machinery at sensible prices, and have
now sold in excess of one thousand
lathes. Having a client base which
includes many model engineers in turn
means that Saturdays at the premises are
almost unofficial club meetings, complete
with coffee and biscuits.

‘With much of their business coming
from the southern counties, it made sense
to examine and optimise transport
arrangements. For machines which can
be fastened to a pallet, the Palletline
system offers rapid delivery at
competitive cost (e.g. less than £40.00 to
Surrey). Palletline is apparently an
organisation set up by hauliers in
cooperation which certainly seems to
“deliver the goods” in all senses.

Coupled with their policy of showing
VAT inclusive prices, this means
substantially reduced oncosts compared
to some competitors. Bede can be
contacted at Unit 35, Royal Ind. Est.,
Jarrow, Tyne & Wear, NE32 3HR

Or phone 0191 428 6575 or email
bedetools@yahoo.co.uk

Since | took over as Editor from Geoff Sheppard, |
have received numerous calls from readers enquiring
as to which backnumbers they would need to
purchase to have the complete series of articles
“Lathe Projects for Beginners” by Harold Hall. In fact,
the series ran through seventeen issues, and as many
have found, backnumbers are not always easy to
obtain. | am therefore confident that many newcomers
to the hobby will share my delight at the publication of
“Lathework, a Complete Course”, by the same author,
which is closely based on the seventeen articles. In
conversation, Harold is disarmingly self deprecating
about the depth of his knowledge of machining
processes, claiming to be essentially self taught since
retirement. (His background had been in complex
electrical control systems.) For me, the strength that this
conveys is the ability to explain, with great clarity,
particularly areas which many old hands would tend to
gloss over or omit, forgetting that the novice lacks the same experience.

The book is divided into thirteen chapters, which offer a staged progression for the
complete novice, covering all the basic techniques required for the many projects
described, which include; mini surface gauge, precision square, between centres test
bar, hole gauges, distance gauges, tailstock die holders, precision tapers, screw jack,
mill/drill spindle, and milling cutter chuck. Project and process descriptions are
augmented by clear photographs and line drawings.

For the novice, this book offers the opportunity not only to develop practical skills
but also to create a range of useful workshop tools and equipment, which may also be
of interest to many experts. “Lathework, a Complete Course” is published by Special
Interest Model Books (ISBN 1-85486-230-8) price £7-95 from reputable
booksellers.

Also of interest to amateur workshop enthusiasts, but
on a totally different topic, “Atmospheric Forge and
Heat Treat Oven”, by William T. Goodman and Robert
W Holmes is a concise book devoted to a single
project. Published by the well known David J Gingery
concern, the book is very much American in style.

The end result of the project is a gas fired furnace
with the potential to reach 2500 degrees F. in around two
and a half minutes from start up. As there is no electrical
connection, this is a device which could be used for
“metalwork in the middle of nowhere”. A clear list of
materials is given, along with advice on suppliers. In fact
ready made parts are available from an American supplier.
Successive chapters take the reader step by step through a
logical build process culminating in final assembly and firing
up. The facilities required to produce one or two of the heavier
components for the forge tend to the “medium fabrication”
rather than model making, and thus for these, many of us
would probably either invoke the assistance of a local
engineering shop, or avoid bending %in. plate by welding up
individual flat sheets.

Unless you manage to fall over a good second hand unit, small furnaces can be
expensive items, and therefore this book offers a low cost route to acquiring the
facility. The book is available in this country priced at £12.35 post paid, from Camden
Miniature Steam Services, Barrow Farm, Rode, Frome, Somerset, BA11 6PS or phone
01373 830 151

Convert scanned drawings to CAD
with new Scan2CAD v7.

Regular readers will recall the review by Stan Bray of the earlier version of this software
in MEW issue 89. Softcover has now released Scan2CAD v7, an improved version of the
raster to vector converter which allows CNC users to turn scanned drawings and
outlines into accurate DXF vector files for editing in any PC CAD program, such as
AutoCAD 2004, LT or similar, as well as CNC and other design programs.

It is claimed that by extending Scan2CAD v7's drawing element recognition to include
dashed lines, lined hatch patterns, Bezier curves and arrow lines, etc, and by improving
its overall conversion accuracy, Scan2CAD v7 now offers CNC users the least expensive
way to achieve the most accurate professional quality conversion results with scanned
drawings.

Scan2CAD v7 is available in two versions, Regular (£179.78) and Pro (£297.28), and
an evaluation program can be downloaded from:www.softcover.com. As with the
earlier versions, Regular works with black and white, while Pro has colour capability
along with a number of added features.
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1. Progressive turning of elevating screw.

few years ago | received a letter

from the General Secretary of the

Institution of Mechanical

Engineers. It was to advise me
that since | had been paying corporate
membership fees for fifty years | was to be
relieved of that expense for the rest of my
lifel Needless to say this was welcome
news in a small way and which provided
me with lots of food for thought. Did this
letter signal the end of my “mechanical”
life or was it possibly a new beginning? It
set in motion a wave of nostalgia,
including a memory of the very first lathe
on which | took instruction. This is where
the South Bend came in. The manual
instruction workshop at the secondary
school that | was fortunate to attend in the
UK in the early 1940's was doing double
duty as a training school for machine tool
operatives badly needed for the war effort
and had been equipped with an excellent
selection of American machine tools.
During the day the school used the
workshop for it's manual instruction
periods but during the evenings the
trainees, ladies mainly of course,

2. Cutting screw thread of elevating screw

April 2004

descended on the workshop to learn the
rudiments of metal cutting. For me the
highlight of our day in the workshop was
carrying out an exercise on one of the
small bench lathes. We had a row of four
or five South Bends, Lend-Lease
equipment | believe, brand spanking new
and resplendent in their glossy grey
paintwork.

In Nova Scotia, older used South Bend
lathes in good condition are as scarce as
hen'’s teeth. The better examples were to
be found in sales of trade school
equipment being displaced by modern
cad/cam equipment or simply being
dropped from the schools inventory as the
demand for practical technology training
diminished. It seemed that the nearest |
could ever get to owning one was to listen
to a group of my friends congratulating the
latest lucky owner in a quietly gloating
kind of way. | could of course have bought
a new one for several thousand dollars.
But that's not the way of it in retirement
when nostalgia is the motivation and
impecuniosity the limitation! | had seen a
number of excellent examples in sales and

3. Elevating screw

Jim Wright of Nova Scotia
describes his approach to a
quick change tooling system
for the well known South Bend
lathe.

in second hand showrooms in England but
the complications of arranging export,
taxes and duties etc., during a holiday visit
were just a little too much. And the prices
asked were very high compared with used
equipment in North America.

However, about a year ago my luck was
in. A friend put me on to one which he
thought might well suit me. In the time it
took to make a telephone call | was on my
way to see it. | was surprised to find that
the slideways showed little sign of wear,
the gearing systems appeared to be in
excellent shape and | could detect very
little clearance in the spindle journals so |
made the deal. The lathe was fully
equipped with a taper turning attachment
and a set of spindle nose collets. A final
bonus that satisfied my nostalgic proclivity
was the discovery of the cast-in
information on the bed proclaiming that it
was a “War Production Standard” version.
It was a nine inch {(or 4% inch in the UK}
bench top model virtually identical with
one | had met as a teenager.

Within a week the lathe was a pile of
castings on my garage floor. Having
assembled the castings into a working
entity and having done some more
comprehensive checks to confirm that |
could work with acceptable precision, | set
about improvements that | felt essential.
My first improvement was to design and
build a toolpost that | could work with
easily and quickly. The intention in this
presentation is to describe the design and
fabrication of this toolpost and to provide
what might be a practical and interesting
project for the home workshop.

| had always disliked the American
pillar’ or ‘rocker’ style toolpost which came
with the lathe although it is quite
functional if you have patience and can
accept a lot of fiddling with tool geometry.
But this type of toolpost has significant
flexibility and susceptibility to vibration,

4. First step in marking out, item 9.
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5, Marking out 60 degree datum faces.

which | wished to avoid. | was also
frustrated with the time it took to change
and reset a tool since | was producing very
small complicated components for a

gauge one locomotive which required very
precise setting of toolpoint height for good
results. Speed and precision of tool setting
for production of miniature screw threads
could also be improved if a suitable datum
could be built in to the toolpost design.
These thoughts led me to a set of
desirable performance requirements.

Toolholding system

In use, the toolbit, for a range of
applications, should be accommodated in
a common holder or toolblock which
should be very quick and easy to
interchange. Whilst cemented carbide
cutting tools are excellent in use they are
expensive and less convenient to manage
in the home workshop. Sometimes
cemented carbides are an advantage when
cutting into chilled surfaces of iron
castings or in use in high productivity
environments but are certainly not
essential in the home workshop. For the
home workshop the conventional square
section high speed steel or cobalt toolbit is
my personal preference. It also allows
complete flexibility in choice of tool
geometry. Therefore the toolblocks should
accommodate this type of bit.

Toolbit regrinding

Tool geometry should be easy to create
and manage. By this | mean that the
angles which are important to the cutting
pracess should be easy to maintain. In
particular the rake angle or top rake
surface should not require regrinding
when resharpening and should reset
precisely with ease when changing tools.
Design of the toolpost system must enable
sharpening of the toolbit cutting edges to
be performed by grinding the clearance
faces only.

Setting for screwcutting

When screwcutting, the toolpost base
should provide a built-in datum to enable
precise angular presentation of the
toolpoint to the work. This would avoid
‘fiddling” with screwcutting gauges in
awkward situations.
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6. Markout of item 9 complete.

Rigidity of the toolbit

Cutting loads should be taken as directly
as possible through to the bed slideways
eliminating as far as possible cantilevering
or overhang of the toolbit. This helps to
avoid chatter and poor surface finish.

Accommodation for a
range rake angles

The basic toolblock design should have the
capacity within it’s dimensions to
accommodate several rake angle
variations with a toolbit length of two to
three inches.

The question was, could | produce a
toolpost system easily and cheaply that
would meet my requirements? | suppose |
could purchase one but | expect it would
cost about the price | paid for the lathe!

It might be worthwhile and interesting to
the home workshop operator or amateur
machinist to have some of the background

(2

Height of centre

7. Ramp block set up for marking out in
ramp pocket.

to the cutting process discussed. Generally
speaking, if a hard material is brought into
contact with a softer material the harder
will penetrate the softer. In fact the
measure we use for "hardness’ is a
measure of the extent to which a material
resists penetration. Hardness is often
defined quantitatively by measuring the
penetration of a spherical or diamond
shaped penetrating device forced into the
surface in question. This implies that
provided we can apply enough force and
that relative hardness is in the correct
order, displacement of the work material
(cutting action)can be achieved with the
most primitive tool geometry. But that is
too much of a simplification. We must also
provide for good surface finish,
achievement of dimensional tolerance and
the economics of the process of stock
removal. It is for these reasons that a great
deal of time and money has been spent
researching the geometry and dynamics of
metal cutting. (Nevertheless, the most
successful production/design engineer is
still the one who largely eliminates the
need for stock removall)

For our purposes the geametric
elements of the toolpoint that should be
considered are the angle of the raked
surface, sometimes called the “top” rake,

: ; _Q\/\
\]!.l%‘\‘*-.\‘_ 2
. | —

above compound slide 4

L
EEL

:' PRy 18 5
\_\K *,___I/__'“__ | :_

For toolblock
assembly and details
see Fig.2

Fig. 1 General arrangement
Quickset toolpost

for South Bend and similar
small lathes
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Fig. 4 Tool slot mark-out
dimensions

Copper alloy application

% inch square toolbit

the clearance or end relief angle between
the tool face presented to the work and the
work itself, and finally the end and side
cutting edge angles. The end relief angle
which is usually about 5 degrees, is not
critical but it does affect the wear rate and
strength of the tool tip. At the point where
the cutting edges intersect the intersection
is rounded off to form a nose. This nose
radius has a bearing on surface finish, and
is a matter of operator preference to suit
the work being carried out, as are the end
and side cutting edge angles.

The question arises, which size of tool
bit (% or %in.) should one use? | have
provided dimensions for four toolblocks at
the Yin. size and an example at the %in.
There is also a packing plate required for
use with the %in. toolblock. In the case of

April 2004
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typical work on a 9in. lathe, the area of
tool rake surface exposed to the chip
(simplified as feed x depth of cut) is
always small enough to permit the use of
the ¥in. square size. However if the
combination of load and speed load is
high, heat generation can reduce the life of
the cutting edge. This can be ameliorated
to some extent by taking advantage of the
greater heat transport capacity of the 3/8in.
sq. tool bit. Cooling of the toolbit can also
be improved by using a cutting coolant.
This is rather messy in a home workshop
environment and in my work | have never
used a coolant as such! To improve finish |
do however use a cutting lubricant, which
is an entirely different story!

The rake angles | have selected for the
design of the tool blocks are

- i -

8. Centre drilling in preparation for
through drilling of tool siot.

9. Realigning toolblock for through drilling
of tool slot.

recommended by the Machinability Data
Centre, Cincinnati (1980) as is the rest of
the tool geometry described.

Separate arrangement drawings are
provided for toolpost assembly (Fig 1) and
for a typical toolblock assembly (Fig 2). To
clarify the dimensioning of the toolblocks,
detail slot dimensions are shown on a
separate drawing for each of the different
Minch toolbit rake angles and for a typical
%inch toolbit (Figs 3,4,5,6). If you have a
CAD programme, blocks for other toolbit
rake angles can be very quickly drawn up
using the toolpoint position as a datum or
starting point. Note that the toolpoint
projection from the toolblock is nominally
0.6in. which effectively locates the tool slot
in the toolblock. The toolblock drawings
provided are for copper alloys, medium
carbon steels and for a zero rake block for
screwcutting or experimental work.

| would point out that the toolpoint
datum is set relative to measurements
taken from my 9in. South Bend; i.e. the
centre height and compound slide height.
Any other lathe (except the 10in. South
Bend) would probably require adjustment
to the 0.139in. depth of the toolblock
platform. (ltem 9 on Fig 7.) To facilitate
this adjustment | have included a set of
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spindle height and slideway dimensions of
the 9in. South Bend bed (Fig 11).

Since, in the amateur setting, wear is
unlikely to be a problem, | have not
specified any surface hardening but a
good quality machine steel should be
used, whatever is conveniently available at
your local stockist or scrap yard, (my
preferred source). For the main body, item
9 on Fig 1 (all details referred to are
itemised on this drawing or shown on the
block sub-assembly Fig 2), | used a slice
off the end of a 3in. dia. cold rolled carbon
steel bar. For me this was the simplest
starting point since I could easily face off
the blank in the self centreing chuck, but
any stock shape could be used. Similar
specification material was used for items
4,5, 7, 10 and 13. Rectangular cold rolled
sections were used for items 1, 2, 8 and 11.
The clamping bolt item 3 is a standard %in.
dia. high tensile steel bolt with the
underside of the head coned to provide a
degree of articulation to imprave the
clamping characteristics. This corresponds
to the coned surface in item 10. The
spring, (item 12 Fig 9) is |6swg. spring
wire. | used a piece of Kanthal heater
element wire that happened to be lying
around.

Dimensional tolerances are not shown
on the drawings because fits and
clearances are not critical to function
provided they are appropriate. A modeller
can decide in the workshop how close he
wants to work to nominal dimensions. One
dimension that should be treated with care
is the 60 degree angle of the reference
faces in item 9 which define the
screwcutting setting. It should also be
borne in mind that the range of tool centre
height adjustment is limited by the ramp
dimensions (on Fig 2 and Fig 10) and this
limits the tolerance accumulation available
for a convenient range of centre height

Fig. 5 Tool slot mark-out

dimensions
Screwcutting application
¥ inch square toolbit
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Fig. 9 Clamp bolt and spring

adjustment. | suggest working within a
plus or minus 0.003in. range.

Probably the most challenging
component is the tool tip elevating screw,
(Fig10) which requires careful planning to
produce the several diameters, the
screwed portion and the axial locating
groove on this rather slender component

10. Tool slot drilling completed in dauba‘:e
sided toolblock.

April 2004

20.38

RO.22 in

Wire Length approx.6.5ins.

Wire size approx. .0e" dia.

(photos 1, 2 and 3). My method is to work
progressively along the workpiece,
reducing each diameter in turn for the
shortest practical length to retain
maximum stiffness as work progresses. A
tailstock centre is also necessary for
support, particularly when cutting the
screwed portion.

11. Chsing compound angle setting for
milling of tool slot

In preparation of “sculptured” pieces
like the toolpost base, the toolblocks and
the ramp blocks, marking-out is a skill to
be exercised carefully. Precise marking-out
to provide cutting guides and setting lines
for clamping in the angle milling vice or
even on a sine table is an important
requirement. | personally make great use
of scribed lines as a check on any setting
before making a cut, Photos 4, 5, and 6.
show preparation of the toolpost base item
9. Photo 7 shows the marking out of a
ramp block by setting it up in the finished
ramp pocket.

The main body and the toolblocks
require a significant volume of metal
removal to prepare the toolblock locating
groove and the toolbit slots. | try to
minimise the amount to be removed by
the milling cutters by drilling out as much
material as possible. It is a good exercise
in precise drilling and saves a good deal of
wear on expensive end mills. | find it much
easier and cheaper to sharpen twist drills
than milling cutters! Photos 8 and 9 show
a toolblock in preparation for drilling,
firstly setting the block end surface
horizontal for centre drilling and then
setting the block at the back rake angle for
through drilling. Photo 10 shows
completion of the drilling process for a
double slotted block.

Aligning the tool slot at it’s correct
compound angle for milling is a little
tricky. | find that the spirit level in the
protractor head of my combination square
is quite sensitive enough to make the
setting which | check before machining by
traversing the endmill along the scribed
markout line as in photo 11. Use a feeler
gauge to check the run of the cutter edge
along the line. Photo 12 shows slot milling
in process. Of course, if you really enjoy
hand crafting you could saw, chisel and file
to finish after drilling! Or a shaper could
be used for the whole process.

One dimension that is fairly critical is
the 60 degree angular dimension of the
thread angle setting surfaces on item 9
and their angular relationship to the
toolblock locating surfaces. This affects
the precision of setting the tooltip
alignment when screwcutting. | found that
this requirement was easily satisfied by
the straightforward end milling methods
described, photo 13, followed by a minor

12. Tool slot milling in progress.
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29 lathe. To ensure that toolblock changes are quick
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4:802 20 = B Compound slide suriace ?
\< / _ Ensure that the ramp blocks (Fig 10) are a
1 1.125in comfortable slide fit and are well bedded
0.406 Minimum diameter for two over their whole width in the ramp pockets

point location of gauge

; in the base of the toolblocks. Assemble the
cylinder on the ‘v* ways

elevating screw (Fig 10) into the
toolblocks checking that the axial locating
il e & LR groove aligns satisfactorily with the %in.
B et driving pin holes. Fit the pins, one each
side. Make sure the adjusting screw
rotates freely with a small clearance under
Fig. 11 Bed dimensions 9” South Bend lathe the head. Lock the pins by centre
punching around the hole or by some
other appropriate method such as Loctite.
© Finally draw the ramp block into it's slot
Side Rake noting that clearance in the screw hole
allows for vertical movement of the ramp,
_ Back Rake screw and block during tool tip height
adjustment. The toolblock is now
complete.

0.745

Side Relief Angle -

— End cutting Edge Angle

Toolbit Elevation
Before Grinding

T Side Cutting Edge Angle

Fig. 12 Diagram of typical single point tool geometry

(Rake angles set by Toolblock) 13. Endmilling item 9 to form teolblock
locating surfaces.
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14. A set of toolpost components.

Photo 14 illustrates a set of components.
The general arrangement drawing (Fig 1)
is self explanatory and few comments are
required. For easy and quick operation the
spring (item 12) should be made as close
to drawing detail as possible and then
adjusted to support and balance the clamp
plate {item 8). The clamp bolt (item 3)
should be connected to it's articulated
head plate (item 10) by means of a roll pin
or similar to facilitate handling and
prevent rotation.

(Photo 15)

Since the toolpost base can be rotated
through 360 degrees the toolblock can be
set up right or left of the clamp bolt. This
provides facility for working close up to
the tailstock centre on the right or to the
chuck jaws on the left.

For convenience in setting the toolpost
base on the compound slide to the correct
thread angle, setting or datum surfaces
angled at 30/60 degrees have been
provided on the toolpost base. To take full
advantage of this facility a setting line or
lines is required on the top surface of the
compound slide, (photo 16). To scribe
these lines set the compound slide at your
preferred screwcutting feed angle (I use
about 29 degrees to clean up the flank of
the thread as cutting proceeds), install a
scriber either in the chuck or a tailstock
fixture so that a line can be scribed on the
compound rest surface as the saddle is
traversed under the scriber point.
Alternatively set up the toolpost with the
screwcutting bit, (photo 17), using a
conventional centre gauge against a
workpiece in the chuck, the setting lines
then being scribed on the compound slide
top surface using the setting surfaces of
item 9 as a guide. Use a mark out fluid on
the compound slide for better delineation.
Place a light centre punch mark near each
end of the line for easier location of the line
then scribe heavily over the original line.
When preparing to cut a thread set the
base datum surface to this line to provide
correct orientation of the tool tip. The
setting line is indicated in photo 17.
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17. Setup for marking datum lines on
compound slide.

One of the objectives and merits of the
toolblock system is that the rake surface
angle is set permanently by the toolblock
and does not require regrinding. The
cutting edges are re-sharpened by
grinding only the clearance or relief
surfaces. A good procedure is to use a
surface generating method by means of a
simple jig and guide plate system | have
developed, (photo 18). The illustration is of
a 60 degree screwcutting tooltip. This
method is quite precise but a person can
easily grind off the ends of his fingers at
the same time! A colleague of mine, Ted
Wale devised and built a tool grinding jig,
featured in issues 83 and 84 of MEW,
which may well overcome this problem.

The toolpost is conventional in use except
for it's increased speed and convenience
and needs little comment. Clamping of the
toolbit in the tool slot by means of the

19. A typical set of toolblocksa

16. Screwcutting datum lines on
compound slide face.

18. Jig used to generate 60 degree
toolpoint on screwcutting toolbit.

No.lI0ANF set screws should be reasonably
tight to ensure that the clamping load
applied by the clamp plate (item 8) is
effectively transferred to the toolbit and
through the toolpost base (item 9) to the
compound slide casting. | have found that |
can clamp the toolblock quite tightly
enough by hand using the knurled nut
(item 5) even though provision has been
made for a tommy bar. A typical set of
toolblocks is shown in photo 19.

Although there are many alternative
systems available for holding a toolbit, |
have found this to be the most precise,
convenient, rigid and fast operating of any
I've tried on a small lathe. It has the further
convenience of providing a top rake almast
unaffected by re-sharpening and has the
simplicity of sharpening or regrinding the
cutting edges by regenerating the just the
clearance faces using a simple hand held
jig on the shop grindstone platen,
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THE CHESTER 626
TURRET MILL

1. Time for a “cuppa”

and a sr.k' ’

Background

Having just taken delivery of a brand-
new Chester 626 Turret Mill, after thirty-
four years doing my best with vertical
slides on my Myford ML7 and Super-7
lathes, I'm beginning to wonder how |
managed without this beautiful piece of
engineering dominating my workshop,
and which | am currently drooling over.
But I'm jumping the gun a little, it
wasn't all sweetness and light to begin
with.

| am in the fortunate position of
having knowledgeable friends, who
were able to advise me about the
attributes a good general-purpose
machine should have, for example, a
head that would swing and tilt, a knee
with a large vertical movement in
addition to the normal lever “drilling’
facility, and a sensibly long travel on its
horizontal slides. This disposed of a
few of the smaller devices I'd been idly
looking at (and contemptuously
dismissed as ‘toys’ by my advisers, but
no doubt ideal for the worker in smaller
scales), and finally settled me on the
Chester machine, which, in addition to
the foregoing attributes, had the facility
of a graduated handwheel on the quill
which eould be engaged as desired as
a fine vertical feed. Despite being
mentally a little intimidated by the
stated size of the machine, | duly
ordered a 626 by telephone. The guys
up there were very friendly and helpful,
but didn't tell me (because | didn't ask, |
daresay), that there was a bit of a
difference between ‘delivery’ and
‘installation’. Needless to say, I'd
mentally expected the latter.

Delivery...

The machine duly turned up on the day, in
the charge of one guy with a kind of
manually-operated fork-lift device.

Unfortunately, due to a fairly recent spot of

major surgery, | couldn’t be of much
assistance, but finally we managed to get
the thing up the driveway and into my
garage [ workshop, where | had my first
chance to contemplate my purchase, well,
the packing cases anyway. My first shock
was when | noticed that, rather than the
machine being on its stand, the stand was
sitting on top of the machine. Now all this
is very sensible when one thinks about it
but, to the goof who expects to walk up to

Jack Cox samples the delights
of added capacity for the
workshop.

the machine and start playing with it
immediately after delivery, it's a bit
shattering. The delivery man had other
things to do, and left fairly smartly, leaving
me to my own devices. Fortunately, a very
beefy friend and neighbour, who also
happens to be a professional mechanical
engineer, lifted the stand off the machine
case (by himself), thus allowing me to
remove the packing-case surrounding the
machine. On completion of this exercise,
with a very heavy machine sitting in the
middle of my garage floor, and my
normally cosseted MGB sitting outside, |
decided that | was having a nightmare,
and sat in front of the machine and sulked
for a while, hoping that | would soon wake
up (Photo.1).

«.and Installation

By pure coincidence, | had a ‘phone call
from our editor on another matter and,
during conversation, mentioned my
predicament. It was he who advised me on
getting hold of a “garage or engine crane”
to get the job done. This was a new one
on me, I'd never heard of such a device. It
turned out however, that another good
friend of mine, who also happens to be a
car technician, actually owned one. More
or less at a stroke, my problems
disappeared, via the capable hands of
three good mates and one garage crane
(Photo. 2). From then on it was the pure
pleasure of playing with a brand-new
machine (Photo. 3).
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3. It's the next
best thing to
Christmas

Accuracy

Although an electronics engineer (retired)
by profession, | have always had an
interest in mechanical engineering and
workshop practice and, with the
equipment at my disposal, was able to
check out the machine reasonably
comprehensibly.

One of the trickiest checks perhaps is
that of spindle run-out, largely because it
is somewhat indirect, i.e. bung a ground
bar of known diameter into a collet and
check that. All very well if the bar is dead
straight along its length; not so good if
one can see flashes of daylight when it's
rolled across a surface plate (which is what
happened with all the silver steel rod in
my collection). | preferred to put the probe
of my Verdict (which is graduated in half-
thou's and, due to its dial size can be read
to tenths reasonably well) into the tapered
bore of the R8 collet chuck and check that.
Answer: 0.0007in. Total Indicated Reading.
OK by me. There is of course another test
which may be performed to similar effect,
that of milling a smooth parallel surface
with the flank of a slot drill, and then using
the ubiquitous Mark.1 cigarette paper on
each cutting edge of the slot drill in turn
{Photos. 4 and 5). Although less accurate
than a clock reading | suppose, it is
nevertheless good to see (and hear) both
edges in contact with the work, and after
all, that's what it’s all about. | was highly
impressed with the 0.0002in. reading | got
over the entire 14%in. available
longitudinal movement and the 6in,
crosswise movement, and even more so
with the ‘rotational’ reading (Photo. 6), as
the machine has a tilting head facility, and
| expected to have to fool around with this
a little bit to get the column dead
perpendicular to the bed, but clearly, the
guys at Chester had done this for me.
Incidentally, the bronze shim in the
photograph is only to allow the dial
indicator to bridge the gaps; all readings
were taken direct on the bed. The vertical
movements of the quill and the knee were
very difficult to check accurately, largely
due to the necessarily indirect methods
needed (i.e. something fairly long held in
the collet, and which got in the way of the
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knee movement). | persuaded myself that
| had about 0.0005in. on the quill and
0.007in. over the full travel of the knee, but
| wouldn't argue the point. In any case, all-
in-all, I was, and still am, well pleased with
the machine. The speed-change system on
the drive belts (Photo. 7) is really rather
neat, including a lockable spring-loaded
plunger arrangement which is difficult to
describe but readily understood once seen
and used.

The imperfections

That's not to say that there aren't a couple
of “‘naughties’ here and there. Perhaps the
worst was that the R8 sleeves (two of ‘'em,
one for a drill chuck and one for a collet
set) were extremely stiff in the bore of the
spindle, and had to be really wound in and
given a fair clout to get them out. Being
somewhat inexperienced in terms of
milling machines (I'd been brought up on
Marse tapers, and had never seen an R8
sleeve before, much less used one), |
thought this was normal, but fortunately,
my experienced advisers were to hand and
immediately disabused me of the notion. |
ended up putting the sleeves in the lathe
and ring-lapping about three-tenths off the
diameter of the machined ends. All is now
well, the sleeves can be pushed in by
hand, and need only a light tap to break
the taper on removal (and accuracy has
not suffered). Whether the real problem
was a slight oversize of the two sleeves, or

5. Close up of the Risla test

a slight ‘undersize’ inside the bore of the
machine, | do not know and in any case,
no way was | going to try messing about
with the latter! | also had a little problem
trying to lock in the top handwheel for fine
vertical feed. This is done by means of a
knurled knob immediately to the left of the
wheel (Photo. 8). Winding it in engages the
handwheel, winding it out reverses the
process. The knob was decidedly stiff, and
| began to believe that there was
something wrong, but my rather beefier
mate applied a little more grip and sorted
matters. Nevertheless the adjustment
remains stiff. Slightly worse, is the fact
that, when the handwheel is engaged,
there is significant vertical backlash in the
system, in that, if the handwheel is made
to move the quill downwards, and then the
hand-lever is operated, there is free
movement. This means that, for a fairly
stiff action (as mine is), there is a
possibility of putting on a feed with the
handwheel, and then subsequently getting
a little more than one bargained for, and
this did happen to me on one occasion. It
has to be said that this is a common factor
across many machines which feature
similar quill down feed arrangements. And
on the other hand, with the Chester, it is
possible to use the knee control to put on
a very fine vertical feed, half a ‘thou at a
time if need be, and, due to the weight of

6. Checking squareness of head.
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7..Belt changing.is easy, ]
gand the guard mdudeg’?

ssfery cut outy

9. The locking lever
fouling the casting.

the moving part, one can forget all about
backlash. This is in fact the way | have
learnt to prefer using the machine for fine
vertical setting.

Another small niggle was occasioned by
the fact that the top hand lever could not
be locked, as the locking lever fouled the
column casting (Photo. 9), before applying
sufficient locking pressure. A bit of head-
scratching was necessary here, but
eventually the problem was solved by
unscrewing the handle, removing the
locking bolt, and adding a home-made
copper washer to the assembly (Photo.10).
As a small extra point, the plastic apron
protecting the vertical slide was split

10. Adding a
washer effected a
simple cure.
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slightly on arrival; | mentioned this to
Chester over the ‘phone, and a
replacement arrived almost by return, with
no quibble.

The only remaining moan | have is with
the handbook. It is a constant source of
puzzlement to me that, even for high-
quality equipment (of all types) the
handbook or instruction manual is poor, to
say the least. Much of this seems to stem
from the fact that quite a lot of gear comes
from the Far East these days, which is
generally fair enough as regards the
equipment, but can be a bit of a let-down
as regards instruction. Much of the
problem arises from use of English, e.g.

' 11.-The piece of
1 inch square steel
sliced fromboth

“the name of the supplier can be found
printed on the backside” is the best one
I've seen over the years but, more
seriously, things can get downright
incomprehensible. The 626 handbook
does, in places, fit the latter category, in
my view, not least because it really ought
to answer a lot more (quite reasonable)
questions than it does.

Experience to date

Having had the machine in use for just
over two weeks, at the time of writing, |
have only a couple of fly-cutters and a
part-made boring head to show for my
learning-curve but, as an example,
Photo.11 shows an angled slitting-saw cut
made through one inch square steel, with
a beautifully smooth finish, and also
allowing use of both resultant halves,
despite being attacked from both sides,
due to saw diameter. | did mention earlier
that the size of the machine bothered me
a bit, but | should have remembered that
‘big’ can also mean ‘sturdy’ and ‘chatter-
free’ etc.

Being somewhat inexperienced in the
use of milling machines, | suppose | ought
to admit that my opinions aren't
necessarily worth all that much, although |
have used my two metalworking lathes for
milling and gear-cutting operations for
many years. However, | do have a couple
of friends, both of whom have extensive
toolroom experience of all types, and their
views on the machine coincide with mine.
On balance, | consider it to be very good
value for money, and | am personally well
pleased with my purchase. ]
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BENCH PROJECT

Pat Addy casts an eye over industrial kit, and suggests a quick assembly approach.

1. Bench frame
for 10ft, bench
from standard

materials

Problem and
Solution

Good benches are the basis of any
workshop. They need to be strong and
rigid. The traditional woodworkers bench
is made of good quality timber and
obtains its strength and rigidity through its
mass and joints. This makes it expensive,
heavy to move and impossible or at the
least time consuming to disassemble.
Many workshops are dual or multi
purpose e.g. they share space with the
family car. There is also the thought in
these days of conservation that maybe
good quality timber should not be used on
an item that is basically utilitarian. Man
made products possibly have a lesser
impact on the planets resources. The
following outlines a project that is
economical, uses mainly man made
products, stores easily and can be
assembled and disassembled in a matter
of minutes. Abowve all it is strong, rigid,
versatile and can be easily modified as
needs change.

The original use of this product came
about because of an urgent need for an
extra 100 metres of bench space in an
engineering factory. Some of the benches
needed to be lower than the standard
bench height. The existing benches were
of welded 2in. steel tube, which were good
but also expensive, made to order hence a

3. Fabricated non scratch nylon feet
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time delay, heavy and difficult in a move.

The solution was to use standard
industrial racking. This is readily available
both new and second hand. The second
hand cost is relatively low and the product
with a little thought is extremely
adaptable. The racking is extremely strong
and is capable of supporting many tons.

The original benches were frames with
standard kitchen counter top fitted. This
gave benches of 10 feet in length. The only
tools needed to assemble the frames were
a hacksaw, two spanners, a screwdriver
and a drill.

Description

The racking verticals have holes spaced
on a 3in. centre therefore the height
adjustment is easy. When not in use the
units can be disassembled to two end
frames, three or four cross rails and a
top. Weight, except for the top, which will
depend on the material used, is fairly low
so could be transported to a remote site
easily. An average end frame weighs less
than 201b. Assembly time for the end
frames and cross rails is probably two
minutes and involves no tools. The
product allows for a continuous run of
benches to be made. Anyone with
youngsters who are interested in
woodworking or engineering could
produce a bench of the correct height,
which could grow by two inches using
the normal leveling techniques, and then
by any amount by replacing the four
uprights. All other parts would be reused.
It takes about twenty minutes to
assemble a pair of ends from cut and
drilled material.

As can be seen from photo 2 cutting
end frames to an appropriate height is
quite straightforward, and from there on,
assembly/dismantling requires just the
spanners for the lock bolts. Photo 3
illustrates a set of non scratch nylon feet
made to avoid damage to a delicate floor.
These are also visible in photo1.

I have used the concept to make the
following list of items:

Benches

Drill stand.

Circular saw table with side
extensions which can be fitted and
aligned within a few minutes.

Router table.

OHS stand

Band saw stand.

Chop saw stand - this is similar to the
OHS stand.

Belt sander stand

Portable thicknesser stand with height
adjustable, extended in feed and out
feed tables.

10. Dovetail jig stand with raised back
table to support longer pieces of
timber.
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By using brackets made from angle or
solid material, it is also quite

2. Details of
locking ends and
hole for lock bolt

straightforward to include under-bench
additions such as suspended cupboards or
tool cabinets. If it is required to arrange
height adjustment within the three inch
increments, this is also easy to incorporate
using brackets and screwed feet.

Other creations have included more
obscure items such as stands for
plastering, stands for decorating and a
barbecue stand. Currently | am designing a
full sheet (8ft. x 4ft.) panel saw around the
racking. Again, this needs to be easily
dismantled for storage and transport. @‘

4. "On site use for two end frames and
two horizontal rails to give a 9in. lift by
10ft. long temporary platform for a
plastering job
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ENGRAVING

ROMAN NUMERALS

Background

My interest in engraving machines
began many years ago when | lived in
Lancashire and an old friend named
Dave Burton who owned a precision
engineering works in the Blackpool
area showed me a machine his father
had made, together with copy
produced with the assistance of 3in.
letters and numerals fabricated from
¥in. welding rods, half submerged in
Plaster of Paris. Once the plaster had
set, the metal was removed and the
remaining indentations guided the
machine’s stylus to engrave permanent
%in. copy in brass using a 4/1 ratio.

A primitive and unsuccessful
attempt to replicate this machine did
not destroy my interest, and it was not
until several years later that | read a
series of articles in Model Engineer by
Mr. D. J.Unwin. In them | found a
detailed and dimensioned description
of an Engraver he designed to attach to
the overarm of his horizontal miller,
thereby using its compound slides, |
modified his design and made a self
contained machine with it's own
compound table, taking the precaution
of using multiple ballraces at every
joint to ensure minimum friction and to
eliminate free play.

Copy in brass and nylon is available
in a staggering variety of styles and
armed with a small supply of taper
shank cutters which | sharpen on a
small grinding machine | made and
dedicated solely for this purpose, the
machine has for years and years
produced work indistinguishable from
that available commercially.
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My current project is the construction of a
long case or grandfather clock, and as the
movement was completed and placed on
test, my thoughts turned to the difficulties
of making a presentable chapter ring (the
circle with hour numerals for these
uninterested in clocks). Whilst there are
various ways of doing this on the lathe,
and it may also be noted that beautifully
etched and silvered rings can be
purchased very reasonably, my thoughts
turned to the possibility of using my
engraver.

The problems | faced were threefold.
Firstly as my Roman figures needed to be

2. Jig on rotary table
gives curved serifs.

John Crammond talks us
through his technique.

1.25in. high, | would need copy at least
2.5in. tall using a 2/1 reduction. Engraving
with a 1/1 ratio is a practice | find
unpleasant as there is no mechanical
advantage, and the pressure needed to
guide the stylus increases the danger of
jumping out of the grooves in the copy.
Secondly Roman numeral copy is not to
my knowledge commercially available and
although engraving suppliers will make
whatever you want, to special order, I'm
sure the set that | needed would be
prohibitively expensive. Lastly there was
the problem of what to make my copy out
of. Brass is ideal but expensive, aluminium
a possibility, even hard wood such as
apple or pear was considered, but as | had
a supply of paxolin, 2in. wide 5mm thick in
three foot lengths, | decided to use this,
bearing in mind that it is a laminated
substance, so that the hazard of dust must
be taken seriously.

Geometry

Roman numerals when used on clock
faces are usually compressed sideways
otherwise there would be very little space
between some of them, and | settled on
thick strokes of %in. width with a gap of
¥in. between them where required. The
included angle of the V was to be
18degrees, and the strokes of the X would
cross at 30deg. So with the basic
dimensions decided and bearing in mind
that the copy needed to be twice the
eventual engraved size, 12 blanks 2in. wide
and 3.25in. long were marked out with the
numeral outlines, and the centre lines of
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each blank scribed together with the
positions of top and bottom serifs. These
positions must be identical on each blank
to simplify the eventual engraving on
brass. Isn't it ironic howv far removed we
get from our original goals with the
production of jigs and fixtures. | now
found myself having to make a jig to hold
the blanks to make the copy to cut the
numerals, Phew, have | missed anything?
A slight complication arose in that the
serifs were not straight lines but curved to
the radius of their positions on the Chapter
Ring, so | decided to mount the jig on a
rotary table as shown in photo 2.

Method

To produce a numeral a blank is placed in
the jig which simply consists of a length of
2in. x 0.25in. bright steel with a ledge
bolted at right angles and against which a
blank is located and held firmly with two
small toolmakers clamps. The jig is set to
the required radius on the rotary table and
the long side of the blank set parallel to
the X axis of the milling machine using a
dial indicator. The rotary table's
micrometer dial is set to zero, and with the
aid of the mill’s compound table locate the
cutter (for which purpose | used a 60deg.
included engraving cutter) on the blank
centre line at the position of the top serif;
lock the X & Y table movements and rotate
the jig to a starting point of the top serif.
Lower the cutter to penetrate 0.060in. and
using the rotary table only traverse to the
finishing point. Lift the cutter and zero the
rotary table again. Remember to zero from
the same direction each time, otherwise
due to the minute clearances between
worm and wheel you will get tiny angular
discrepancies which will spoil the copy
and consequently any work produced from
it. Unlock the X axis table movement and
relocate to the bottom serif where you
repeat the operation. With the rotary table
again zeroed move the lifted cutter to over
the starting point of a long stroke using X
and Y movement, and proceed to cut from
top to bottom serifs using of course the X
lead screw, being extra careful not to
compromise either serif. For the wide
strokes %in. on the chapter ring will require
%in. on the copy, so four traverses of
0.060in. will give you the required width
and leave narrow troughs for the stylus to
follow. Vs & Xs are done in a similar
fashion. Be careful with the angular
settings of the rotary table. | chose to cut
the thin lines first on the Vs and last on the
Xs. You'll soon get the idea and the pile of

4. A simple holder
to clamp to the

copy table

.
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3. Set of copy numerals at twice size.

completed numerals will quickly grow, as
shown in photo 3.

As almost all engraving machine copy
tables are designed to accommodate
1.25in. copy a simple holder as depicted in
one of the photo 4 will be needed to clamp
to the engravers copy table. Mine was
made in a few minutes out of ¥in. alloy. It
helps to keep everything square as it can
then be positioned easily with the aid of a
square against the edge of the copy table.
The heading photo shows engraving
nearing completion on the Chapter ring,
and photo 5 the end result before graining
waxing and silvering.

Unforeseen
problems

You may think that the actual engraving
went without a hitch. Not so. | took the
precaution of trying out the copy on ane or
two pieces of scrap brass first, and found
that on the wide strokes very thin tram
lines at full height were left between the
multiple grooves which would have shown
through the wax filling. This was due to
my own carelessness in not checking the
tables of cutter depths and widths. The
problem could have been easily resolved
by using a wider cutter. However | wanted
to avoid the need to be constantly
changing cutters and decided to remove
the tram lines by slight movements of the
engraving machine’s own table,
remembering of course to return to the
original setting at the completion of each
wide stroke.

My second discovery was that paxolin
was not a good choice for copy material,
as the sides of the four grooves in the
wide strokes were quite fragile and great
care was needed to ensure that the stylus
did not wander off course.

Other applications

Engraving machines are quite versatile
and as a result of the increasing use of
computer controlled varieties capable of
producing any kind of script programmed
on their discs, old fashioned machines

using separate copy are now appearing
quite cheaply on the market. Whilst they
are not intended for heavy work, within
reason they will faithfully reproduce
whatever you have copy for. Good
examples are the cam covers of a V8 BRM
engine once made by a very well known
engineer which he showed me on one of
his visits to the Lake District. He proudly
informed me that they had just been made
on Tony Walshaw's machine; many of you
will know of Mr. Walshaw as a wonderfully
gifted engineer responsible for superb
Merlin engines and many other
breathtaking examples of his skill. These
cam covers were perfect miniatures of the
full size ones which | was very familiar
with having worked with these engines
during the sixties. Engravers are therefore
capable of much more than marking cups
plaques and dog collars.

I'm sure that most of us have
experimented with number and letter
stamps, and all of us will have muttered
under our breath as despite the greatest
care our straight line of letters has
somehow gone slightly skew wiff.
Engraving machines produce straight lines
of lettering of even depth and without the
need to flatten down the bruised metal
disturbed by punching.

So if you have room in your workshop
and a few pounds to spare, have a look
round to see what's on offer, alternatively
you could make a machine like mine, but
do think about it. Engraving is a branch of
engineering seldom discussed in our
magazines, yet it's end product is to be
seen all around us. |@

5. The end result before graining, waxing,
and silvering.
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Scribe

A Line

Wiley Seipel writes

by email:

In the Scribe A Line section of MEW No.
95, Malcolm White mentions that he's
having trouble with his knurling. Maybe
this will help. When we knurl something,
we really aren’t concerned much with
exact diameters, we're just trying to give
ourselves a better surface to hold on to
or turn. If we have to fudge a little one
way or the other to get those pretty
diamonds that we all desire, it won't hurt
at all since we're actually extruding the
metal and the final size isn't what the
print called for anyway.

Knurling is much like gear cutting. We
need to have the correct outside diameter
for the pitch that we're cutting so that we
get the right number of teeth on the gear.
To figure the pitch on your knurling wheel,
count the actual number of teeth on the
wheel and measure the diameter. Now we
just figure the circumference using the
formula {pi*d) and then divide this by the
number of teeth on the knurling wheel to
give us the pitch. (pi*d)/T. As an example,
if our knurling wheel is 0.75in. diameter,
and it has 51 teeth then our pitch for this
wheel is (pi*0.75)/51 which equals
0.046199892in.

Now we need to figure out how many
teeth this knurling wheel will try to cut on
our given diameter. Once again we figure
the circumference of the piece that were
working on using the (pi*d) formula, then
divide this circumference by the pitch of
our knurling wheel to see how many
“teeth” this wheel will try to cut on this
piece. Let's say we're working with a piece
0.812in. diameter. Using our formula
(pi*0.812) for the circumference give us
2.5650973235. If we now divide this by our
pitch (0.046199892) we see that this
knurling wheel will try to cut 55.21599996
teeth on the 0.812in. diameter. This means
we're going to get overlap on the knurl and
not those pretty diamonds. In order to get
those diamonds, we need to reduce the
actual diameter of the piece enough to get
rid of the partial teeth. That's pretty easy.
All we have to do is drop the decimal and
figure our diameter to cut 55 teeth.

Back to our circumferential formula, only
this time we know how many teeth are

going to be cut on our diameter. We want
55 teeth to be formed by our 0.75in.
diameter knurling wheel which has 51 teeth
of its own, so the formula is (55*0.75)/51.
This gives us an actual diameter
0.808823529in. By cutting our piece 0.003in.
smaller than the print dimension we have
eliminated the partial teeth and prevented
the overlap. Now we can have those pretty
diamonds every time.

Jim Cox of

Grantham, writes:
In reply to CE Hartland
P51 Dec/Jan Releasing
J6 taper

The J6 taper of the No2 Morse taper
adapter enters a blind J6 tapered hole in
the back of the drill chuck. This part of the
drill chuck is not hardened and can easily
be drilled through from the frontend - a
%in. hole in this position does not damage
or degrade the accuracy of the chuck.

Using this hole the adapter can be
driven out directly with a %in. dia. drift.
However it is much gentler and more
effective to hydraulic it out by first filling
the cavity with heavy engine oil and then
driving a close fitting plunger into the hole
with a single heavy blow.

This is more effective than a direct blow
because the surface area of the end of the
J6 taper is greater than the area of the end
of the %in. plunger. The ejection force is
multiplied by the ratio of these two areas.

Mr R. A. Skinner of
Glasgow, writes:

With reference to the question raised by
Mr C. E. Hartland in MEW Issue 95, | had
a similar problem a couple of years back
and give below my solution, as best
reconstructed from rather limited diary
notes.

The chuck was a quite good second-
hand unit but on an arbor of a size that |
could not use. There was no significant
space at the rear face of the chuck in
which to insert conventional chuck

wedges, and the chuck did not overhang
significantly beyond the arbor OD to allow
a drift to be used through a hole.
Therefore, as advocated by Tubal Cain (p.
40 in WSP 12), | drilled through the base
of the chuck and tapped this hole M10 for
a "jack-out” (forcing) screw. However the
M10 Allen grubscrew could not release
the chuck within what | felt was a
reasonable torque for the tapped hole, |
therefore packed the cavity within the
chuck with thick grease and oil,
endeavouring to leave as near to zero air
within the space as possible. Screwing in
a plain grubscrew did not work. However,
on wrapping the grubscrew with a few
turns of PTFE tape moulded in, and then
screwing in the grubscrew it was able to
disengage the chuck, presumably because
the PTFE tape was able to reduce the
leakage around the grubscrew stem
enough to allow a sufficiently high
pressure to be developed within the
grease filling. Whether this acted purely
on the opposing end faces, or whether
some “pressure seapage” occurred to
encourage expansion of the outer taper is
not known. | do however understand that
a related hydraulic technique has been
used in connection with fitting /removing
bearings, and on a larger scale with the
removal of ships propellers.

| hope something along these lines may
be of assistance to other readers.

Editorial note:

We are grateful to a number of other
readers who also sent in their suggestions
for chuck removal which generally
followed the methods published. In
particular, Mr L Porter of Chorley, and Mr
D Mace of Liverpool

Ted Wale of Nova
Scotia writes:

The article by Philip Amos in issue 95 on
travel stops has finally prompted me to
write about a problem that | see in so many
of these things. There have been quite a
few articles on these in MEW and ME over
the years. | need to set up something along
these lines on my 10in. heavy duty
Southbend. Now that is a lot of power in
the traverse and in the cross slide. Ideally |
would like stops in both directions.

The difficulty that has always worried
me is that when the carriage approaches
the stop one has to stand by to take the
drive off and finish the traverse by hand
until the carriage gently nestles against
the stop. If one doesn't do this then
something has to give when the carriage
or table reaches the stop and it is going to
be something that one does not wish to
strain. Anyway the cut goes on even after
hitting the stop so the purpose is defeated.
Also, when interrupting the cut, there is
nearly always a mark on the finish where
the traverse has been interrupted in going
from power feed to manual feed. There is
an obvious solution when the lathe has a
power trip button and | saw one of these
stop trip systems written up.(That is fine- if
it is repeatable).

On my 6in. Atlas | fixed micro-switches
on a bar across the front of the bed very
similar to photo #3 in Philip Amos” article
and | use them to trip a power relay in the
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With regard to clutches | have used V slip

belts for over 50 years and found the

system cheap and effective. Being involved
with farm machinery all my life this type of
clutch is very common in agriculture. | have
always wondered why industrial engineers
have not used this system more, almost if it
is not pure enough. From my first lathe (4
in b0 years) | have always used the V belt
clutch. My far east lathe has been adapted
for a V belt clutch as single phase motors
seem to object to constant turning on and off The criteria for belt clutches is for the guides to hold the belt the right shape when

® Don Bonny of Harvey, Western Australia,

writes:

| enjoy reading MEW with articles by Bob Loader on how to beat the system and of times
gone by, also the photos of models made by people with skills | could never hope to

_ achieve. My hobby is restoring stationary engines (barn engines) which need new parts
made, but not to micron tolerances. To lift these engines and fly wheels | have made a
floor crane from scrap with a safety winch. The accompanying photos give the general
impression. This may be old hat to many, but was used on some agricultural machinery
in W.A. and works well. The idea is shown in photos, and the key mechanical feature is
that the handle shaft is threaded and when wound up tightens the clutch plates and
winds up being held by the ratchet. When the handle is wound out the clutch plates
release and the load lowers until the plates tighten on thread and the load is held. In fact
you have to wind the load down. The photo shows a rotary hoe suspended. The
advantage is the boom does not move, the load lifts in straight line, and no hydraulic

. leaks. The rotary hoe was given to me in a box of parts less engine. The engine used is a
Robin 7hp with a 2:1 reduction which ideally replaces the original Mark 40 Villiers which
was 4hp at low revs having a huge 386cc capacity.

tension is released. Belt companies will have this information.

motor circuit. This is alright but not
accurate as the time for the motor to stop
depends on the cut being made at that
time. Have other readers any ideas to
overcome this problem and produce an
accurate, repeatable stop- to be easy to set
up would also be nice.

George Winspur
writes by email:

Regarding the chuck removal problem
aired previously, my own similar chuck
was modified as recommended by Duplex
by the tapping of an axial thread which
allows the chuck to be removed by a
forcing screw. Obviously, this was done
before the taper shank was fitted but |
think it could probably be done now and
would solve Mr Hartland’s problem. The
other aspect of the modification is that the
JT end of the taper shank | also tapped in
a smaller size so that a retaining screw can
be fitted through the chuck.

The main point of this modification, of
course, is to guard against the chuck
coming off the taper when the drill
catches.

None of this helps the perennial
problem of scored drill shanks but | am
getting better results with the modern type
of keyless chuck which | think has carbide
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inserts in the jaws. | notice one contributor
has fitted a Vertex chuck to his Chester
Craftsman. In view of the disadvantage he
identifies, however, it wouldn't do for the
tapping operation | am suggesting! Are
these chucks self-tightening in some way
as the corresponding advantage? One type
as fitted to a cordless power drill is hand
tightened until it clicks whereafter it seems
to grip well without further tightening.
Another disadvantage is the greater length
of the keyless chuck.

Moving forward and reading Peter
Foyle's interesting article in issue 96 sent
me back to the letter by Mr Campbell to
which he referred, to your editorial note to
this, to the earlier article you referred to by
Peter Rawlinson and to my own index of
relevant material.

Mr Campbell asked whether any reader
had modified a Myford by the
incorporation of a dog clutch as
described by Martin Cleeve. | cannot
remember anyone having done precisely
this but note that in an article in ME 144
3598 at p 1407 Martin Cleeve referred
tantalisingly to a prototype single-tooth
dog-clutch mechanism he had devised for
the Super 7B, the details of which he was
unable to divulge!

However, in ME 144 3599 at p 1510 in
the course of a long and interesting letter
N G Savill pointed out that a simple hand

operated clutch of this type was
described by E K Dennis in ME 3222 for
11 April 1963. | can't comment further
because | lack this issue but no doubt
someone has it and could help Mr
Campbell on this point.

Finally, | noted that Martin Cleeve’'s
article also elicited a letter from David
Urwick whose Metalmaster incorporated a
dog-clutch based on the Exe lathe;
coincidentally, the Metalmaster was
featured in MEW issue 74, the same issue
that contained the article by Peter
Rawlinson.

As a general observation, whatever
means plain or fancy are adopted for
arresting the motion of a screwcutting
tool, it seems clear that the amateur’s
lathe needs some means of stopping the
saddle with precision.lt is interesting that
Myford do not provide this as standard
whilst Drummond and others on their
more primitive machinery did.

Mr Maurice Gibbs
of Grantham

writes:

Having read the article in a recent issue of

MEW by Bob Margolis concerning the
capabilities of the Warco Mini lathe, may |
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make a plea on behalf of those who lack the
ability to do so, for the more knowledgeable
readers of MEW to come forward with
designs for useful adjuncts directly tailored
to the size and limitations of the machine:
such as for dividing purposes; gear cutting,
including those for clocks; together with any
other items of equipment that would come
within its scope.

It is easy enough to suggest that
drawing dimensions can be modified to
suit any size of machine, but not everyone
possesses the confidence to do so,
however competent they may be in other
matters, and the publication of drawings
such as | suggest, would be more than
welcome by those who come within this
category.

Changing the subject completely, it
would be welcome information to many, if
someone possessing one of the small
vertical mill/drills has succeeded in
designing a reliable, easy to make,
powered constant rate downfeed
mechanism for controlling the spindle
movement of their machine, for use when
carrying out boring operations etc. and
might describe this in the pages of MEW. |
am sure that every owner of one of these
machines would welcome the advantage
of having such a facility with the greatest
of pleasure.

Editorial comment:

Machines of far eastern origin have
advanced greatly in popularity in recent
years, and are therefore in use by a
significant proportion of readers.
Prospective authors of articles

concerning attachments, modifications
ete. for such equipment are most
welcome to make contact.

Mr Trevor Deary of
Norwich writes:

| would like to make contact with any
reader of the magazine who may have
worked for one of the big arms
companies. For many years | have studied
the finishing process known as
“Browning”. Although | do have written
instructions from sewveral arsenals, | have
never made contact with anyone who has
actually carried out the process.

Several things puzzle me in respect of
how this labour intensive treatment was
adapted to mass production. If anyone can
help, | would be delighted to hear from
them.

Harold Hall of
Berkhamsted
writes:

It was while reading the editor’s
comments (issue 91 page 11) regarding
comparative values of second hand
machines, manual v CNC, that | became
inclined to write this letter. Several items
later also prompted me, but Mr
McLatchie's letter (issue 95 page 51) gave
me the final push.

Reading that manual mills hold their
value better than their CNC counterparts
was of little surprise and was prompted to

consider my experience in industry. Pre
electronics, users of control systems
would reasonably understand their
workings and in the event of a failed
component would replace it with an
alternative to hand. One relay works much
like another, even if physically larger and
has to be bolted some place else.

Electronics however brought about a
major change, printed circuit boards had
to be instantly interchangeable with the
user carrying stocks of every specific
board. Now as we know, computers,
televisions, etc., become rapidly obsolete
and impossible to get repaired. Industry is
also affected in a similar way.

The systems we produced used a
multitude of different integrated circuits
(IC's) which occasionally one, then
anather, would cease to be available. If a
user of one of our systems had been
careless with their spares holding we may
find ourselves being asked to provide a
spare off the shelf. This initially, we could,
but after 15 years probably not. A
customer's machine may therefore be shut
down just for the sake of an IC costing
originally say £10.00. With no
interchangeable device available little bits
of circuitry were lashed together and hung
from the original like Christmas
decorations.

Mow you may think | am talking of
small systems. No! These were large
printing machine drives and even larger
paper making machines, total motor load,
say 3000 KW. Its control system costing
some one million pounds and the total
cost, machine, building, etc. perhaps 100
million. Now with that situation you would

Jonas Beausang of Sunne, Sweden writes:

The home made self feed shown in the accompanying photos, for a common Taiwanese mill/drill is very simple to make. The only
problem may be to find a suitable electric motor. The one | have used is German and marked EMW. Groschopp und Co. It is 70watt
and 0 - 90rpm. With wormgear, variable speed, and forward/reverse switching for left right/feed. | thought if could find one then so
could you. The photos will convey the information better than the proverbial thousand words.

It doesn’t take too much room. | use two sprockets, 9 teeth driving 40 teeth and a motorcycle chain. A bicycle chain would also
work. The unit is placed above the left hand feed handle, and has been in use now for around four years. The hand feed may be
operated by first slackening off the small sprocket, and this could be an area for
improvement, but even in its present form, it works well.
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think we could do some arm twisting to
get the IC manufacturer to come up with
the goods, but no go.

Why am | making these comments, well
it is a warning to those who are tempted
to purchase machines with complex
computerised controls. If you are into
modern technology and accept these
problems, as we do with our computers,
and are reasonably wealthy, then go
ahead it is certainly an interesting arm of
our hobby. If though you only wish to
increase your productivity do tread
carefully and ask yourself how long-
standing a firm (and their suppliers) are
you attempting to do business with and
what is their spares policy?

For the many home workshop owners
who have no desire to keep up with the
times in this way, no fear, you will be in
the majority for a long time with manual
machines being available for a long time
yet. With a little care your machines will
still be going strong in 100 years time, an
electronic system will probably have gone
through at least five reincarnations.

In defence of Mr Mc Latchie’s local
electronics firm, electronics is a very wide
ranging discipline. | for one having been an
engineer on the systems above would
never dream of attempting to repair the TV.

FINALLY, AND MOST IMPORTANT, if
you purchase a piece of complex
electronics, either separately or with a
machine, do ask for a service manual, or
at least a schematic diagram. Requesting
someone to fault find on such equipment
without one is asking almost the
impossible.

Mr C E Hartland of
Gillingham writes

Further to my plea for assistance, may |
express thanks to all those readers who
responded both in print and in letters
forwarded to me. The information offered
has answered my problems completely.
The depth of information, and the ability
of some to recall facts from the past are
indeed amazing.

Mr David Galer of

Bexley writes:

RE - MEW No.95 “Scribe
a Line” page 51
“Dragon’s Blood”

Mr C E Hartland, of Gillingham, is enquiring
ahout “Dragon’s Blood", This reminded me
of 50 years ago when | was at The School
of Pharmacy studying for my degree. |
suspect that the course was still largely
based on a pre-war syllabus. It included
instruction on the production of pills, which
even then were virtually obsolete. Do not
be confused with the modern use of the
term “pill™" it is incorrectly applied to a
tablet which is normally produced by
compression of granules. The process is
very similar to the first stage of sintered
glass/metal technology. A pill is made from
a mass, similar to dough, which is divided
into uniform small pieces; these are then
rolled into spheres.

Traditionally pills were coated to give
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them more attractive appearance. This
usually involved a coating of shellac. |
believe that “Dragons Blood” may have
been one of the coatings used.

For mare detailed information | refer
readers to:

1  The Extra Pharmacopoeia Vol 1 23rd
Edn 1952 Pub. The Pharmaceutical
Press

2  Textbook of Pharmacognosy by T E
Wallis Pub. J&A Churchill 1951 2nd
Edn.

These describe Dragon’s Blood
(Sanguis Draconis) as a resinous secretion
on the fruits of Daemonorops propinquis
and related species. Dull red odourless,
tasteless pieces or lumps. Used for
colouring varnishes.

| trust that this may be of help. | have no
idea from where it might be obtained today.

Mr Jerry Monk
writes by email:

May | enlist our readers’ help in finding a
supplier of “Light Glass”, a glass-fibre mat
impregnated with premixed resin paste
which sets on exposure to UV or sunlight.
| bought a tin about four years ago from
an outfit called Industrial Tape Solutions
up Leeds way, but they have moved and,
when tracked down, said they no longer
supply it. The tin is remarkably unhelpful,
just saying ‘Manufactured by Goodville
Engineering Ltd.’, and a French telephone
number. The WW Web has been no help,
and | haven't yet found anyone who
speaks French well enough. Light Glass is
horribly expensive at about £12 per square
foot, but its ability to be moulded into
complex shapes and then set in ten
minutes, if necessarily masked off into
zones, is absolutely invaluable in some
circumstances.

My thanks to anyone who can point me
in the right direction. My email address is:
jerry.m@mail.zetnet.co.uk

Mr John McWilliams

writes by email

While | have not yet read through in detail
issue 96, | did see a letter on the Denford
“QOrac” lathe which, when | also saw a
report on the ME Exhibition at

Sandown by Peter Clark for a micro
drilling attachment for a Aciera F1,
reminded me that there are other quality
lathes in the world other than Myford!

As a fellow user of an F1 (together with
Schaublin lathes and milling machines) |
wonder if it is not time to seek opinions as
to whether owners of such equipment
should not start to pool their resources.
Aciera have gone (although batches of
machines are still made by a small
manufacturer) and information about
parts, spares etc is probably only held by a
relatively small number of us.

| know Peter Clark quite well and
perhaps he could be persuaded to share
some of his designs with the rest of us
through the pages of your magazine. |
certainly have a number of the Schaublin
and Aciera manuals and a good friend of
mine based in the Midlands is probably

the last Schaublin trained engineer in the
UK who is still available to sort machines
out and provide information. Boley and
Leinen equipment probably falls into a
similar category. | would be happy to
hear from readers with such machines,
and if sufficient people appear to have
the equipment we might be able to put

a website together in order to share
knowledge and possibly spares or
equipment. | can be contacted by email
at john@hobbyhorse.co.uk

Anselm Keogh
Writes by email:

This little idea might be of interest to
some readers. | made a small extra item
for my four jaw chuck - simply a resized T-
shaped chuck key. The cross piece is
about two inches, the upright about one
and a half inches long by %:in. square
steel, silver-soldered. | was finding it
difficult to use the supplied key when |
wanted to adjust the jaw at the back of
the chuck because of its long arms, and
now find it very useful to use the two keys
opposite each other. This gives a better
control over the adjusting of the
workpiece.

Mr J Jamieson

writes by email

| thought other readers might be
interested in my experience of making a
shell milling cutter for boring the valve
passages on an i.c. engine, whilst
leaving material for the valve guides.
The first attempt was made in silver
steel somewhat roughly, the four teeth
being cut simply by eye with hacksaw
and file. After hardening, tempering and
sharpening on a grinder, it was found to
clog quickly with swarf, requiring
frequent withdrawal. It also lost
sharpness quite rapidly. The lessons
drawn were that the tooth gaps were
too small and too much heat had been
applied in tempering.

A second cutter was turned up and again
gashed quickly by eye, as before using
hacksaw and file, but this time with just two
teeth and rather more space for swarf. And
to avoid over tempering, this one was
hardened but not tempered. First mistake!

This version seemed to cut rather more
effectively than the first, and this
encouraged increasing the down feed.
Second mistake! A loud crack heralded the
conversion of the two tooth cutter to a
single tooth version, with the crack line
following closely a classic 45 degree
torsional shear fracture.

After removal and examination the now
single tooth cutter was remounted and
found to perform even better in terms of
actual time to complete a cut. This
experience reminded me of the early
experiments involving screw propulsion
for ships. When part of the multiturn
screw fell off, the ship travelled faster.

When making cutters having multiple
teeth, sharpening each tooth to a constant
projection can present a problem if the
spacing (as on these) is not accurately
divided out. Opting for a single tooth
(more or less a trepanning tool) eliminates
the difficulty.
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THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
Building Simple Model Steam Engines
;;P?Ihﬁf‘:?";m how to buid four model team engines and
features designs and plans that even a beginner will be able
T Lememd Jkie
112 pages Mustrted paperback

Building Simple Model Steam Engines Il
Tubal Cain

More projects ranging from a delightul Btde turbine to a
larger engine in the style of the magnificent “Steam Engines of
the Highest Class' offered by toymakers before WWI. Fully
detailed methods of construction with the beginner in mind
197 1-65486-147-6 210} d8mm
112 pages Mustrated papertack

Model Engineering - A Foundation Course
Peter Wright

A new book by an experienced model engineer covering all
the basic techniques: understanding engineering drawings,
buying materials, marking out, sawing, filing, bending and
forming metals.

1997 1-85486-152-  236x/8%mm
418 pages Mustrated paperback

Model Engineers Handbook
Tubal Cain

This third edition comprises a corpilation of tables, fa,
procedures and data that the author has found invaluable in
hiis model engineering activities. It provides a real mine of
information to which you will retum again and again.
196 3d Edition [-85486-1344  210x/ 48mm
M0 pages Mustrated paperback

The Model Locometive from Scratch
B Terry Aspin

Based on a series of artides by Chude, the pseudonym used
by the author for a series of artides published in Model
Engineer. All the text and illustrations have been specally
prepared by the author for this book.

1998 1-85486-1654  187x24dmm
P46 pages Mustrated paperback

Introducing Model Traction Engine
Construction

John Haining
This book discusses types in a brief history, choice of model,
workshop processes and the tooks needed for every stage of
construction. Profsely dlustrated and full of interesting and
useful information.

1983 0-85242-805-7 210! 48mm
112 pages Mustrated paperback

The Countryman's Stearn Manual
John Haining

First published in 1982, this new and enlarged edition coners
the design, construction and care of steel boibers in general,
with formulae and data used by firms of repute. Designs of
three vertical boilers are induded - the Sentinel, the Caradoc
and a 3-inch saale version,

1996 1-65486-1360 210! 48mm

96 pages Mustrated paperback

An Intreduction to Robotics

Harprit Sandhu

An introduction for the amateur to the ideas and concepts of
robotics, a disipline that will eventually radically change the
way we work. The first part explains haw and why robots
work and are controlled, while the second part shaws you
how to make a smple two-legged humanoid robot that can
be programmed to walk from a personal computer.

197 1-85486-153-0  23dxI8%mm

208 pages Mustrated paperback

The Amateur's Workshep
lan Bradley
Al model engineers are oocasionally faced with an operation
outside their wsual experience, with more tham 430 fine and
photographic illustrations, this book is a comprehensive
reference book providing information on setting up a

and the use of arious machines and tools.
1995 1-85486-130-1 21 0x!48mm

256 pages Mustrated paperback

The Amateur's Lathe
LH.Sparey

Virtually the standard work: on small (3-1/2 inch} lathework
since its original publication in 1948,

1972 0-85242-268-1 21 dixl 38mm
Mustrated papertack
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595

£9.95
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2 pages 895

WORKSHOP PRACTICE SERIES

Hardening, Tempering & Heat Treatment
Tubal Cain WPS |
A comprehensive exposition of the structure of steels and the
effects of different heat treatments, particularly in respect of
tonls, With acoarate colour temperature charts

1984 0852428315 210 I48mm

128 pages Mustrated paperback + 4 pages of colour
plates £695

¥Yerdical Milling in the Home Workishop
Arnold Throp WPS 2
Small workshops, induding those of model engineers, are
making i use of small vertical milling machines. This
book explains how to use them (and lathe milling
attachments) in dear terms.

1984 0-85242-843-X 2 0xI48mm

94 pages Mustrated paperback

Serewcutting in the Lathe
Martin Cleeve WPs 3
A fully comprehensive survey of the use of a lathe for al
forms of screwoutting in all thread forms, imperial and metric.
1964 (-85242-838-3  20cl4émm
178 pages Mustrated paperback

Foundrywork for the Amateur
B.Terry Aspin WPS 4
This book &5 regarded as the perfedt introduction to casting
work in common metals. This new edition, brings everything
right up to date.

1998 1-8548-168-9 210! 48mm
112 pages Mustrated paperback

Milling Operations in the Lathe

Tubal Cain WPS §
This book: by Tubal Cain, who needs no introduction to Model
Engineer readers, is a thorough and practical discourse on
how to use the lathe for all types of milling work.

1984 0-85242-840-5  2H0x48mm

128 pages s trated paperback

Measuring & Marking Metals
van Law WPs 6
Model engineers and many mﬂmﬂdﬁpﬁﬁmmﬂ,mm
ammmdlﬁﬂ!wpfmm equipment used in
Mmmmemhngwlmdmmmb;mm
mears at all stages of work are comprehensively described
1985 0-85242-841-3 2 0xI 48mm
112 pages Mustrated paperback

The Art of Welding
WA Vause WPs 7

This book sets out the basic technigues for oryacetylene
welding, brazing, flame cutting and electric arc welding with
mibd steel, cast iron, stainless steel, copper, brass etc. in sheet,

£495

£695

£695

£6.95

plate or cast form.

1985 0-85242-6464  210x!48mm

9§ pages Mystrated paperback #25
Sheet Metal Work

RE Wakeford WPs 8

The author is an instrucor in metal work and allied erafts
and describes clearly all the processes likely to be encountered
by the hobbyist in a model or light engineering
1985 0-85242.648.9 2 0x/48mm
152 pages Mustrated paperback

Soldering & Brazing
Tubal Cain WPs 9
Joiming metal by one form or another of soft and hard
soldering, or brazing with various alloys, are run-of-the-mill
jobs in model and light engineering workshops.
1985 0652428456 210cl 4émm
134 pages Hius trated paperback

Saws & Sawing

lan Bradley WPs 10
This book: examdnes all types of saw, hand and machine, their
use, maintenanoe and useful tables relating to various

£695

£6.95

apica
1986 0-85242-887-1  20xI48mm

96 pages Wustrated paperback £5.95
Hectroplating

Poyner WPSs 11

)
This tite will be of value to model engineers and small

wddnpsmdlngwplatemﬂlﬂdﬂ!wﬂmjmﬂﬂs

ing simple equipment
1987 0-85M42-8626  20xl4bmm
84 pages Wustrated paperback £625

Drills; Taps & Dies

Tubal Cain WPS12
In this book, Tubal Cain disarsses drils and drilled holes and
threading with taps and dies, primarily by hand. Imperial and
metric sizes plus conversions are induded together with all
standard thread

1987 0-85242-864-8 21 0x148mm

104 pages Mustrated paperback £
Making Small Workshop Tools

Stan Bray WPsI14

Haking 14 simple but wseful adjuncts to the tool kit for
bench and lathe use, taking no more than 3 to 4 hours or
Mr@w«ddm@bmw#nnmmdm:
time: in use as well as aiding acauraqy.

1987 0-85242-8686-3 JIM-G&M

9 pages Mustrated paperback £95
Workholding in the Lathe

Tubral Cain WPS 15

Tubal Cain discusses al the practical aspeets of the subject,
with many photographs to illustrate specific points.

1986 0-85242-908-8  210x148mm

N2 pages  Mustrated paperback 95
Heetrie Motors

Jim Cox WPS 16

Priniples, charactenistics, operation, installation, speed contral,
braking etc. plus generators, safety, testing and a useful sedtion

on identifying and applying scrap motors.

1987 0-8542.914-2  210xI48mm

136 pages Mustrated paperback 695
Gears & Gear Cutting

Ivan Law WPS 17

Explanations and reasons for all conventional types of gears
are dearly set out in this book together with useful tables
and machinery techniques to form an invaluable reference
work for anyone dealing with machinery.

1987 0-85242-911-8  210x!48mm

136 pages  Mustrated paperback 495
Basic Benchwork

Les Qldridge WPS I8

This title details mormal bench practice suitable for engineering
apprentices. By avoiding broken tocls and spoded work, this
book: will save its cost times. e,

1988 0-85242-920-7  210x148mm

128 pages lstrated paperback €695
Spring Design & Manufacture
Tubal Cain WPS 19

Every type of spring and all the necessary caloulations are
dearly explained a5 well at materials and methods.

1988 0-85242-925-8  210x!48mm
% pages Mystrated paperback

Metalwork & Machining Hints & Tips

lan Bradlley WPS 10
A workshop information pot-pourni combining useful advice
and instruction for beginners, with explanations of tooks and
techniques often familiar in name but not always found
described in detail

495

1988 (852429479 210x!48mm

%6 pages Mustrated papertiack £5.95
Adhesives & Sealants

David Lammas WPS 21

David Lammas covers traditional adhedives, their advantages
and shortoomings as well as synthetic products.

1991 1-85484-048-8 210l 48mm

144 pages Mustrated papertack £695
Workishop Electrries

Alex Weiss WPS 12

This book deals with electricity in the garage or home
mriuhnpa‘ndnd.ldumﬁhruhmﬁmrua 13 Amp plug

to wiring up a new workshop building.

1984 1-85486-107-7  210x148mm

128 pages Mustrated paperback .95
Construction

Jim Forrest & Peter fennings WPS 13

This book <ontsins the detalks for busdding the flaor asembly,
walls and roof and covers the peripheral areas induding layout,
planning regulations, tools, materiak, security and insurance.
1993 1-65486-131-X  210xl48mm

144 pages Mustrated paperback £.95

Electric Motors in the Home Workshop

Jim Cox WPS 14
Detailed advice is given on how to identify and make good

use of discarded and surplus motors from both domestic and
industrial sources and akso how to operate three phase motors
from single phase supplies.

1996 1-85486-133-6  210x/48mm

144 pages  Mustraied paperback 695
The Backyard Foundry

B.Terry Aspin WPS 15

This book covers basic princples, materials and techniques,
pattem-making, moulding boses, cores and core baes, metaks,
electric, gas and coke furmaces.

1997 1-45486-146-8  210c148mm
104 pages Mustrated paperback 550
Home Workshop Hints & Tips

Edited by Vic Smeed WPS 16

A selection of wseful hints and tips culled from 2 wide time-
scale of the Model Engineer magarine as relevant tody as
when they were first printed.

1997 1-85486-145-X  210x148mm

128 pages Mhustrated paperback 550
Spindles

Harprit Sandhu WPS 17

Spindles describes the design construction and use of 2 wariety
of spindies that will be of interest to the amateur engineer
and dockmakers.

1997 1-85484-149-2 20! #8mm

160 pages Mustrated paperback .95
Simple Workshop Devices

Tubal Cain WPS 18

This is an updated edition of a previously published title, now
an essential addition to any model engineer’s library.
19778 1-85486-150-6 210k [48mm

144 pages Mustrased paperback £6.95
CAD for Model Engineers
DAG.Brown WPS 19

Derek Brown shows how by taking one step at a time the
computer can soon be tumed into a versatile drawing tool
with many advantages ower traditional drawing methods.

1999 1-85486-189-1  210x148mm

128 pages Mustrated paperback {6.95
Workshop Materials

Alex Weiss WPS 30

This book desaibes the many and varied materials wed by
model engineers in their workshops.

1999 1854841921 21 0x|#8mm

192 pages  Mstrated paperback %95
Useful Workshop Tools

Stan Bray WPS 31
This practical collection covers bencwork, the lathe and
milling operations, and indudes: marking-out and machining
aids.

2000 1-85486-194-8 210 x 148 mm

104 pages; Mustrated Paperback £ 6,95

Unimat 1l Lathe Accessories

Bob Loadler WPS 11

This author has become an acknowledged authority on the
poputar Unimat mini-lathe, developing numerous accessories
and techniques to ausist the model enginesr in getting the
best from the machine.

001 1-85486-213-8 210 x 148 mm

160 pages  Wustrated Paperback £ 6.95

Making €locks
Stan Bray WPS 33
This book explains the terminology of the dodkmaker and
proides general details of dodk construction induding layout
of wheeels and escapements

2000 1-85486-2146 210 x 148 mm

128 pages  lustrated Paperback £ 695

Please add £1 p&p for single: book orders and 50p for each additional book ordered.

Send payment with your name, address and telephone number to:

Highbury Leisure Customer Services, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OPS.
Cheques made payable to Nexus Media Ltd. or phone 01689 899 232/233 fax 01689 899 240




SUBSGRIBE & SAVE

Take out an annual subscription to
Model Engineers’ Workshop and save 20%!

Why subscribe?

e Free home delivery (UK only)

e Risk-free guarantee

e Never miss an issue again

e Avoid any price increases ,ﬁf a._,Z?f::“:;;,i?;,,':,;

during your subscription

period
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call 01353 654429 now to subscribe (quote A371) or simply fill in the coupon bhelow

| YES, | would like a subscription to MEW for myself/as a gift (please circle)

8issues UK Europe (inc. Eire) US Airmail — RoW Alrmail
£22.00 [1£26.50 $43.00 1£28.50

Is this a renewal of a current subscription? LI Yes I Mo

Method of Payment
Please quote code A371 for all payment methods

] Cheque (made payable to Nexus Media Ltd)
| Mastercard Visa American Express

Cardholder’'s name:.

ERPITY O oo e e e
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Delivery Address (Iif different from Payee’'s address)
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Postcode: ... .. Country: .......

Tel:. E-mail:

[ Please tick this box if you do not wish to receive any further information from Highbury
House Communications Plc

] Please tick this box if you do not wish to receive any further information from
third party companies carefully selected by us

UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
MEW Subscriptions, Wyvern Subscription Services, Link House,
8 Bartholomew's Walk, Ely, Cambs. CB7 4ZD.

US/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED
COUPON TO:

MEW Subscriptions, Wise Owl Worldwide Publications, 5150 Candlewood St.,
Suite 1 Lakewood, CA 90712 - 1900 USA

OR E-MAIL OUR SUBSCRIPTION DEPT. NOW

leisure.subs@highbury-wyvern.co.uk

This offer closes 14th May 2004
Photocoples of this page are acceptable




READERS’ OFFER
SAVE £6 ON RETAIL PRICES

THREE NEW TITLES IN THE WORKSHOP PRACTICE SERIES
from HIGHBURY LEISURE BOOKS

MAKING CLOCKS
Stan Bray

2100 X 148 MM; 128 PAGES;
100 B+W ILLUSTRATIONS;
1-85486-214-6;

PAPERBACK £ 6.95

USEFUL WORKSHOP TOOLS
Stan Bray

210 X 148 MM; 104 PAGES;

30 B+W PHOTOS; 70 LINE DRAWINGS;
1-85486-194-8; PAPERBACK £ 6.95

Workshop Practice Series No. 31. A
collection of fifteen invaluable
additions to the model
engineer’s armoury
of tools and
equipment from the
former editor of
Model Engineer’s
Workshop magazine.
This practical collection
covers benchwork, the
lathe and milling
operations.

introduction to the fascinating
world of horology for
the complete beginner.
This book explains the
terminology of the
clockmaker and provides
general details of clock
construction including
layout of wheels and

! escapements, all of which are

w) fully described and illustrated.

Workshop Practice Series No. 33. An

o

M

UNIMAT III LATHE ACCESSORIES
Bob Loader

210 X 148 MM; 160 PAGES;

160 B+W PHOTOS; 70 LINE DRAWINGS;
1-85486-213-8; PAPERBACK £ 6.95

Workshop Practice Series No. 32, An acknowledged
authority on the popular Unimat mini-lathe
has developed numerous
accessories and
techniques to assist the
model engineer in getting
the best from the machine.
The projects in this book
increase the scope of the
machine & advise on the
performance of a number of
tricky operations.

SPECIAL OFFER THIS MONTH - BUYALL THREE BOOKS FOR £15.00
SAVE £6.00 ON CURRENT RETAIL PRICES

To order please call the credit card hotline on 01689 886660/661 or send a cheque made payable to Nexus Media Ltd.
Customer Services. Highbury Leisure Publishing Ltd, Berwick House, 8-10 Knoll Rise. Orpington, Kent, BR6 OPS.
Online ordering www.nexusonling.com

FOR INDIVIDUAL PURCHASES PLEASE ADD £1 FOR P&P

PILLARITOOL
S

Additional Attachments include:

oy Fo0k anl Clock Bosting 5

SPHERICGAL ﬁ[ﬂ]ﬂﬁﬂ?{l@

BUILD YOUR OWN ]
£41.82 Favoured by both Mr. G.H. mawuwmuuﬂ' |
QAR intemal and external . mm:}g 7%
| F mm for 3" to mw
Kit includes fa
> [ ok, reing & rstrctions
BUILD
5o 8e oo vous own
= , - m*mw ,:mm' mm g
we" indaos in seconds. Max copacity 2° (s0mim)
; Kit includes casti nﬁs fasteners mnd spdnﬁ‘ gw“w@ ILIL U B{I@
P B BGHINEIVIGE
_— ?- € Tidy, the vice
e
We 360¢, the vice can be set to any
Kit includes 3 castings, rmn
steel, phauplnr - “wng

- Send £2 (refundable) for

our latest Workshop Catalogue

or visit our updated
website

Hemingwa

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.




SMOOTH, QUIET, HIGH PERFORMANCE

An easily fitted variable speed control for your lathe or miller

Getting the right speed for the job can be a
tedious and time consuming job, changing belts
and pulleys - and even then, the bottom speed
can still be too high for some operations.

Now, with Newton Tesla ready built speed
controllers, you get smooth, continuous speed
control, with motor speeds from 150 to
1800rpm.

Al CL and ML Controllers are supplied
complete with a new, high torque, variable
speed motor that fits directly onto Myford and
other lathes of up to 1HP. These motors are to
the Imperial "56 frame" and have a 0.625"
diameter shaft, although metric motors can be
supplied, onrequest, for other machines.

All controllers and motors are pre-wired and
ready to fit onto your lathe or miller.

Designed originally for all Myford ML7, Super 7
and Super 7 Plus lathes, they are suitable for
virtually all machines including Tom Senior,
Raglan, Colchester and Drummond, and for
woodworking lathes too.

PRICES (inclusive of VAT)
CL400 with 0.5HP motor £390

CL750 with 1.0HP motor £425

CL range features start, stop and emergency stop buttons and
speed control with forward, reverse and jog.

ML370 with 0.5HP motor
ML550 with 0.75HP motor

£464
£499
ML750 with 1.0HP motor £515

ML range features starf, stop and emergency stop buttons, fog
button and speed control with forward and reverse.

UK mainland delivery £18.

The Newton Tesla system is based on
technologically advanced Mitsubishi single-to-
three phase inverters. All systems are provided
complete with a matched 3-phase motor ready
to mount, plug in and go. All are designed to
work from single phase 220/240V, 50/60 Hz
domestic mains supplies.

In addition to smooth control, giving chatter-
free operation, the controller ensures that once
you have set the motor speed, it automatically
compensates for the cutting load, giving high
torque even at low speed. The system also
incorporates complete electronic motor
protection.

The New CL Range
The CL Controller range has been introduced to
give savings in space and cost. They feature the
same high torque motors as the ML range but
incorporate a new, compact inverter giving a
depth of only 88 mm.

The ML Range

With a proven track record of over 500 units
sold worldwide, the ML range are perfect
companions for Myford type lathes and give the
ultimate machining performance. They also
exhibit excellent starting characteristics, giving
up to 300% full load motor torque at 3Hz,
through using flux vector control technology.

About Newton Tesla

Established in 1987 by George Newton, the
company is a major supplier of AC and DC
variable speed drives to industry, handling
power ratings of up to 750KW and 11,000V.
Newton Tesla engineers travel throughout
Europe, troubleshooting in factory automation
and speed control.

Call us now for more information and friendly advice on 01925 444773

or visit www.newton-tesla.com

( e T ETESLA ALl
JJH/I/I/I' et & == S

The Driving Force in Automation
Newton Tesla (Electric Drives) Ltd, Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

Tel: 01925 444773 Fax: 01925 241477 E-mail: info@newton-tesla.com Web: www.newton-tesla.com

NEW CL RANGE!

Lower cost, more

compact version
available now!

What Our Customers Say

All parts fitted as you said “like
a glove” and the literature
provided made the installation
very easy to complete.
Brian Nicholls
Myford VMC Miller

I have just unpacked and tested
my new motor and drive .......
WOW'! So smooth and
controllable, with slow spin up
and variable speed. And so very
quiet.
Alan Patching
Myford Super 7

I'was very impressed with the
service I received from Newton
Tes i —— It was very good
value for money.
Derek Toller
Colchester Student Lathe

Overseas Agents Required
Please Call or E-mail Now

e
| —



imat 4
he Machining

» Swing 92mm

» Centre 200mm

= Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

£299

Portable Bandsaw

» Variable Speed 30-90m/min
s 1kw Motor
* Cutting Capacity
85mm dia x 105mm long
® No need for coolant

293

Compact 5
Machining Centre
) e Swing 130mm

e Centre 350mm
* Motor 500w

EI“E Unimat Basic

» Swing 110mm

* Centre 200mm

» Varispeed 20 - 2200rpm

* Made in Austria

. (Milling head optional) < 499
§599
J
Compact 8E s Emﬂu
Em[: Bench Lathe £1°* w

Emco Compact V8
Electronic Varispeed Lathe
All German Electronics cA 6'\ 5

+ Swing 210mm

» Centre 450mm
* Motor 650w
Compact V8 Lathe
* Motor 1.4 kw

» Speeds 45-2300

Maximat F1-P, |
Milling Machin

Varispeed
". version
= Table 630x150mm 100-4000 rpm
* 2mt Spindle
* Universal Head
= 120 kgs
[ ]

Speed 180-2300rpm

MadenAustia g4 469:

Maximat Super Il
Lathe

* Swing 280mm

* Centre 650mm

* Geared Head

* 25m or 35m Bore

e Price from £5200.00

* Made in Austria

230V version
now available

17 Station Road Business Park

Emcomat 17/20 Series
Toolroom Lathe

» Swing 340-400mm

= Centres 700-1000mm

» Toolroom spec.

= Advanced features, eg.
constant surface speed

= Price from £11,500

® Made in Austria

lachines shown with optional accessories — Prices include VAT

See us
at the London
Model Engineering
Exhibition 23-25
Jan 2004

Barnack, Stamford, Lincolnshire PES 3DW

(01780) 740956 -
ProMachUK@aol.com

(01780) 740957

http://www.emcomachinetools.co.uk
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Send to Model Engineers’ Workshop Classified Department, Highbury Leisure,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BR6 OEL Tel: 01689 899213 Fax: 01689 839240
All Adve rtisements will be inserted in the first available issue. There are no

The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by people who sell goods in the course
of business to make that fact clear. Consequently all trade ads in Model Engineers’ Workshop carry this T symbol

Advertisements

ns for [
All advertisements must be pre-paid.

MODELS & MATERIALS

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES, DRILLS,
NUTS WASHERS,
RIVETS, MATERIALS
Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Overseas £1.50) Quote MEW.
4TEMS"” MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

BLACK-IT?
Easy to use Chemical Blacking for Iran and Steel
Produces a professional satin black finish in less than 15 minutes
Standard kit (4 ¥ 500ml) ideal for modelmakers £27.98

PLEASE MENTION MODEL
ENGINEERS WORKSHOP WHEN
REPLYING TO ADVERTISERS

Large kit (4 x 2 Litres) £64.99
Black-it! kit for Brass £18.99
Al prices include VAT & next day delivery

ALL MODEL STEAM
ENGINES REQUIRED

Any gauge, any condition including static
models, unfinished projects OR JUST
PLAIN WORN OUT!

Also Stuart Turner, Bing Marklin, Traction
Engines and Boats.

Even complete collections. Will call and
pay cash

Distance no object!!

Tel: 01507 358808

Pixel-Plus, Bryncroes, Pwilheli, Gwynedd LL53 8EH
Tel/Fax 01758 730356 Access, Visa & Swilch accepted
For more details, visit our web site at www.black-itco.uk

MODEL F\GI\FERI]\G S-UPPI IF§ {BF‘(H ILL)

MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC PP
USED STOCK LIST £L00 INC PP
VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS
Phone/Fax 01424 223702 Mobile 07743 337243

Free Metals Stocklist for Brass, Copper
Aluminium, Bronze, Stainless Steel, Silver Steel,
and continuous Cast Iron.

metal-trader.co.uk Itd. "Greenways"
lles Green, Far Oakridge, Stroud,
Gloucestershire, GL6 7PD.

Telephone: 01285 760818.
Fax: 01285 760819
sales@metal-trader.co.uk

SOCKET SCREWS

Cap. Csk. Blmml Set (Grub). Shoulder
\ METRIC. BA. BSF. BSW. UNF. UNC g

¥ Hexagonal & Slotted Screws Nuls & Washers,  *
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.

INO MINIMUM ORDER PROMPT SERVIGE
Send 4 x 1st class stamps for our Latest catalogue
Special offer* **** Workshop Discount Pack *** * *
36 packets of socket, hex. and slotted screws
Pack 1.BA  BBAto 2BA. % I
Pack 2. Metric M2 to Ma.

QLY 9
Catal lie of pack is over £35.00 \‘% ] ~‘?
N LA

for only £24.95 + £2 05 p/p

Send for this offer and benefit from a very D % -
useful stock of screws in your workshop. &
You will not be disappointed., Refund guaranteed,
Emkay Screw Supplies (MEW)

74 Pepys Way Strood Rochester Kent ME2 3LL
Email: emkaysupplies@onetel.net,uk

E 17 Sea Road, Bexhill-on-Sea, E. Sussex, TN40 1EE E-mail:
LOOK E
MODEL MAKING METALS PEATOL
Ygin. 10 12in. dia. bright steel,stainless steel, bronze, spring steel, brass, LATHE

aluminium, silver steel, steel tubes, bolts, nuts & screws, tap dies +
drills, white metal casting alloys. Fine malerials, chain, plastic, Lathe
miling machines and equipment, new and secomdhand.

Mail order nationwide and worldwide callers Mon.-Fri. 8-5pm.
Access/Visa welcome
Send now for a free catalogue or phone:

) ~ Milton Keynes Metals, Dept. MEW,
Ridge Hili Farm, Little Horwood Road, Nash, Milton Keynes,
MK 17 OEH Ted: (01296) 713631 Fax: (01296) 714155

Centre height 21"

= o :
£160 includimg 3 or 4 jaw chuck. Milling attachment FOR M DEL ENG"\[EEHS
and othar acceasaries available, . Trade enquiries welcome. Est. 36 years.
distance between centres 9. :
Price inc. VAT Write G. Plume

Full details send 2 x 2nd class stamps.

Peatol Machine Tools, M.E.W., 19 Knightlow Road,
Harborne, Birmingham B17 8PS Tel: 0121 429 1015

www.peatol.com

Tel: 01634 717256  www.emkaysupplies.co.uk Mail Order Oy

PRECISION MACHINING

137a Erith Road, Bexleyheath,
Kent DA7 6BT

www.mkmetals.sageweb.co.uk
email: sales@mkmetals.co.uk

. DOWN TO EARTH PRICES NOW
- The Choice of discerning engineers
These machines win on perfermance

DON’T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schools loyally served, supported by
masses of appreciative letters from our customers,

from over the entire nation, for all to read when visiting.
30 years establishiment, as lifelong toolmakers &
retailers: A well prowen combination for offering best
possible service & advice, with no fuss & misleading doubts.

If not served by us before, TEST US for an initial infroduction,

Just 27p SAE will bring you a most in~depth informative brochure,
followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue.

SHOP AROUND by all means  Enjoy an impressive demenstatration

50 would we, but these fantastic  of these 3 exceptionals. No sales:

offers should anp!‘, the brakes.  pressures, The lookalikes have been
ALL VDU well scrutinized and not our choice,
wvir PAISLEY BE THERE IF YOU CAN

o y & carr, nn 195 Leylands Road, Bungess Hill
e weers cLaso €565 MIACHINE o Mobile
comecamiagelres i soom £650 ~ TOOLS  tet(oieas 212086 07748697200
& VAT paid, direct from

Clarke's Main Warehouse. CL300M £360 Give us a ring for a chat - VISITING BY APPOINTMENT

or Tel: 01322 554516 anytime

Tools & Machinery

The North East’s supplier
of new & used tooling and light

machinery for the model engineer

email: hedetunls@yahno.ao.uk
Unit 35, Royal Ind. Estate, Jarrow, Tyne & Wear

RING FOR DETAILS
0191 428 6575




Britannia Lathe
length 36" centre height 3"
removable bed gap 3" x 3"

PROJECT MACHINERY

VISIT OUR NEW WEB SITE - www.projectmachinery.co.uk
A sample of our current stock includes:

between centres 17" Lathes
. Hardinge HLV-H, 5"x 18"super precision, well equipped, superb condition.....£3950
Three jaw chuck faceplate back gear M e e i
. Smart & Brown A, 5i x 22, feeds & gearbo-x equnpped inc. collets... ...8975
tum bl er reverse screwcutt ng Colchester Master 2500, 6 Qf x 40i gap bed, taper turning, DRO, superb £3250
Colchester Bantam 1600, 5" x 20", equipped T
g €ars 1 2 Speeds Viceroy, 5i x 221, single phase, well equipped, nice condition £1100
£300 ono Harrison M250, 5 1/2° 30", equipped, almost as new condition....................E2600
Harrison M250, 5 i x 301, equipped, good example £1850

Tel: Mobile 07919 440156
(Cheshire)

WANTED
MEW Issues 81

W Iss| 82, 83, 85 and 89
Good price paid - call Terry on 01474 332671

NEW! -

The new CL range features start,
stop and emergency stop buttons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready
to mount, plug in and go!
"",'"!.'4"—-:-— —oor
VEWIDN

Unit G18, Warrington Business Park, Long Lane, Warrington,

Lower cost, compact, high performance

speed controller and motor combination.

Call us now for more information

and friendly advice on
01925 444773

or visit www.newton-tesla.com

From only
£390 inc VAT

Cheshire WA2 8TX, UK

ENGINEERS
TOOL ROOM

The tool s nfpﬁer for Professional &
lodel Engineers

CUTTING TOOLS: HSS — COBALT —
COATED

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

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

Milling: End Mills, Slot Drills Plain and Screw
Shank, Horizontal Cutters, Slitting Saws,
Collets.

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.
Measuring: Micrometers, Verniers, Dividers,

Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark erodlng, tool and mould making

“New” Tool Catalogue available FREE -
Send for one today
GHEGK OUT OUR SPEGIFIGATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com

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

Harrison vertical, 30"x 8" T, power feed, geared speed change, nice condition...... £975
Harrison- vert/hori, 30 x 8i T, power feed, geared, c/w arbour, supports etc..£1150
Semco, (bridgeport copy) 48i x 9i T, power feeds, DRO, crome slides..........

Bridgeport, 42ix 91 T, DRO, crome slides, rebuilt by Bridgeport 1992... £2250
Arboga Swedish built mill/drill, 247 x 10i T, 3 morse taper.... ..£950
Adcock & Shipley 1ES, verthori, 30ix 81 T, power feed etc.........coocceevcee e £850

Emco FB2, mill/drill, geared head, 24ix 6i T, power feed, cabinet stand.....£1150 x

Various

Startrite 18-10 vertical bandsaw ...............ccceeerene. £795
Startrite 200 horizontal bandsaw, very late .. £695
Eagle hand opp surface grinder ................ £395

Astra scorpion 250 pull down cut off SaW ..........cocirerieciiiccnenes
Fobco 10/8, heavy duty pillar drill, 3mt, 10 speed, superb condition ...
Meddings MF4 10 speed pillar drill ................cc.o.... £375
Kingsland 45 ton, 5 station universal iron worker ...
Sealy 50 ton hydraulic garage press .
Edwards 3ft pneumatic guillotine ..........

FPart exchanges always welcome, other machines available, can deliver nationwide (High Wycombe)

Telephone 01494 481 682 (day & eves)
Mobile 0775 2659904

.£2250

—— R.A. ATKINS —

MYFORD ML10 LATHES CHOICE
LORCH LLV. LONGBED LATHE
SIMAT 101 INST LATHE
MYFORD ML7 LATHES. CHOICE FROM

MYFORD SUPER7 LATHES SELECTION i
MYFORD SUPERTE LATHES FROM ...... £1200
BOXFORD AUD MK Il 22™ LATHES CHOICE .ET95
BOXFORD MODEL A 28° BENCH LATHE ...oouae. W ET00
AMOLCO MILL ATTACH FOR BOXFORD & MYFORD . -.£275
AJAX BENCH MILL VERT & SLOT ATTACH ... . 8325
ADM MILL DRILL UNUSED

WARCO MINOR MILL DRILL

MYFORD VM-C VERT MILLRE ........... 9
BOXFORD TAPER TURNING SUIT AUD . 185
BOXFORD MILLING ATTACHMENT....

MYFORD VERT SWIVEL SLIDE NEW... o
100'S MODEL ENGINEER TOO.LS & EQUWENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS

HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax 811243

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders

Prices from: £34.95 e vaT
.’
-

TOOLCO

Operate three phase machinery from your
single phase supply system.

o —————

Transwave

CONVIRTRAS

www.powercapacitors.co.uk

Power Capacitors Limited
30 Redfern Road, Tyseley, Birmingham B11 2BH
Tel: 0121 708 2811/0121 708 4522 — Fax: 0121 765 4054
E-Mail: transwave@powercapacitors.co.uk

Slip Gauges .05" 4.0” £25 boxed, milling chuck
metric imperial collets £50.00. Tel: 01233 770318
(Kent).

Sealey Bench Top Mill Drill inverter speed control.
Power rise and full head. Too many extras to list.
£50.00. Tel: 01733 751737 (P/Boro).

Myford Super 7 Bench Model, 3 jaw chuck, spare
4 sided tool post, reverse switch, steady, carriers,
dogs, various other bits. £1,200. Tel: 01895
253259 (Middx).

Contents of Model Engineering Workshop
£1500. Pinnacle lathe and mill, drill and all tools.
Tel: 01628 482276 to view.

The home of good quality used tools and machinery

www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 45P
Important: Phane for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

WE BUY, SELL & EXCHANGE
TOOLS, MACHINERY, MATERIALS, PART BUILT
LOCOS, MODELS ETC.

WORKSHOP TOOLS, MACHINES, MODELS
WANTED - WE COLLECT & PAY CASH

M.E. SALE & EXCHANGE
Compass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968
Long S.A.E. for List

PHASE CONVERTERS

Static and Rotary Phase converters 0.4-kW to 32-kW to run 3-
phase 415 V' machinery from a single phase 230 V. Speed
controls, Fwd & Rev Switches, transformers and components.

BOOST ELECTRICAL ENGINEERING

www.boost-energy.com
Tel: 0118 903 4881 Fax: 0118 903 4882




THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional no
fuss manner? Contact David Anchell, Quillstar
(UK) Lid (Nottingham).
Tel 0115 9255944 Fax 0115 9430858

Conquest Lathe 3'/," x 14" 3-jaw and 4-jaw
chucks. Metric and imperial threading. Ortec
DRO. Tooling £400.00. Tel: 01453 764311
(Stroud, Glos).

0-6 Inch Mitutoya Micrometer Code 104-137 like
new wooden case list price £211.50, my price
£85.00. Tel: 01668 214572 (Bamburgh).

Elliot Mini-Boro / Milling Machine complete with
16 original collets in holder, drill chuck, 5" Vice & 7"
rotary Wice. 3 Phase. All in excellent order with
very little use since new. £925.00 ono. Tel: 01751

FOR SALE

31/,” g “Roedean” Schools
Class part built frames
cylinders pistons wheels

machines drawings
remaining castings plus
certified boiler. £975.
Tel: 01248 713853

TOOLS PURCHASED - hand tools & machinery
whole or part collections = old and modern. Will
call. Tel: Alan Bryson, Taunton (01823) 288135.

472380 (N. Yorks).

Division’Master Convert your rotary table, dividing
head, or dividing attachment to CNC
* ALL DIVISIONS from 1 1o 9899 - NO GAPS. NO DIVIDING PLATES
= ANY angular movernent up 10 360 degrees
* Positions 10 11/2008h degres (with 80 1 woem ratio)
+» Configuratsie for drive ratios o 50001 and molom o 2A/phase
+ Shores up 10 4 different COMBQUIRLON "DEFSONAMEE " 107 SManenl IOWary
v MOty a0 setings o
« Converted §° Homge and 4" Veriex rolary tables awadabide 1o cedes
+ Motor mounting and coupling avallable for Homge & and Vertex 4°9°
rotary tables, and B50 dwviding heads
+ Shepper motors. from: 100 oz-n 1o 1000 oF-in avasabie 1o onder
« Contact us of wisit cur webate for full detads and Istost prices

“Indexing Without Pain’

DaviscenMaster L1d., Poplar Grorve, Sale, M33 JAX, LK

Awslable for only £15 + £2 PAP bom DivisonMaster Lid . or
from Peatol Maching Toods, 19 Knghtiow Road. Harbome
Birmingham, 817 8PS, 0121 429 1015

WANTED

MEW copies
1-21 inclusive :
remuneration & carriage.
Tel: 0118 942 8721
(Berks)

PHASE CONVERTERS

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

240v single-phase supply.
For further details contact:
Motorun Phase Converters

23 Waldegrave Road, Teddington, TW11 8LA
Middx. Tel: 020 8977 0242 Fax: 020 8943 3326

Ansaphone Service After Hours

LATHE PARTS

Lathe Parts and Gears for most makes of
machines + accessories and Tooling Special
parts made and Reconditioning service.
For more information call

or see, www.latheparts.co.uk

(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

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.

post.

PLEASE TICK ONE BOX ONLY
WORKSHOP MODELS & BOOKS &
EQUIPMENT MATERIALS PUBLICATIONS D SERVICES

LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept.
Highbury Leisure, Berwick House, 8/10 Knoll Rise,
Orpington, Kent, BR6 OEL.
MNo reimbursements for cancellations.

D GENERAL

PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE)

ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS.

Name

| enclose my Cheque(Postal Order® for £ ........ceimnn fOr il insertions,

Address

made payable to Nexus Media Ltd.

[*Delete as necessary) or Please debit my Mastercard/Barclaycard No. Expiry Date

| Daytimes Tel. No ..

ANEEEEEEEEEEEEEE EEEEE

email

insertions.

PRICE GUIDE - Tick one box
18 words or less
FREE! (private sales only) J

26 words +
in colour £15

18-25 words, in colour
only £10 .

AR e

Private ad, in box, full colour, endless
word count- 25x1
3x1 £30
35x1 £35

’



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

LATHES

BOXFORD TUD 4°." x 20" MK 11 3 jaw chuck, cabinet stand, hand feeds.
BOXFORD CUD 4" x 207, changewheels, 3 jaw chuck, cabimet . i .stilll onlly £750
BOXFORD AUD 4" x 20", gearbox, 3 jaw chuck, cabinet stand In mllr nice conditiom £1250
BOXFORD CUD 5" x 22° MKIII, ciwheels, 3 jaw chuck, 4 way Impgst
BOXFORD BUD 5" x 22° MKIIl, ciwheels, power cross feed, T-slotted cross s’lide
BOXFORD AUD 5" x 22" MKIN, gearbox, power cross feed, T. slotted cross slide, cabinet stand
very nice £1625
BOXFORD 1020 INDUSTRIAL 5" X 20", Geared Head,Power Feeds, Gabinet Stand

......... clean machine £1750
BOXFORD 1130 INDUSTRIAL 5'" X 30", Geared Head, Gearbox, Power Feeds,

3 & 4 Law chucks, spalsh tray and light...........
COLCHESTER BANTAM 1600 model, 5" x 20", geared head, power feeds, gearbox................
COLCHESTER BANTAM 2000, 5'4" centre height x 30" between centres,

13" bora, 16 speads, D13 camilock fitting, 3 and 4 jaw chucks, Dickson tool post, bad stop, in vany
nice condition and LATEST MODEL MADE ... £3750
COLCHESTER STUDENT Square head, 1500 revs / 2 speed motor model, geared head,

gearbox, imperial / melric, power cross feed and gap bed, dual dials, 3 Jaw chuck, taper uming,
coplantebe: ot s D e e

COLCHESTER MASTER 6'" X 36", Gap bed, Gearbox, Power feeds, coolant .....
COLCHESTER MASTER SQUARE HEAD 6'/." X 36" Precision Lathe, Gearbox, power feeds,

....Cholce £385

£2450
£1400

Lo e T S —— -.in nice condition £2250
COLCHESTER MASTER 2500; short and long bed lathes well equipped .........oooeiinniss i) £2950
COLCHESTER TRIUMPH &'/ x 257, 3 jaw chuck, Dickson tool post, very nice ex. college

........ Each £3950

HARRISON L5, 4'4" x 24", fully tooled, complete with clutch one of the best start up deals......... £950
HARRISON 140, 5" x 24", geared head, semi gearbox, 3 jaw chuck, gap bed, power feeds, clutch
£1400
HARRISON 140, 5'." x 24", geared head, gearbox, gap bed, power feeds, toaling, coolant ... £1725
HARRISON 140, 5'/" x 24", geared head, gearbox, gap bed, power feeds, toaling, coolant ... .£1725
HARRISON M250, 5" x 20", gearbox, power feeds, 3 & 4 chucks, Ex-services nice conditiom £2950
HARRISON M250, 5° x 20", gearbox, power feeds, 3 and 4chucks

nice condition and 240 volts from new £3250
HARRISON M250, 5% x 30", long bed, gearbox, power feeds, chucks. Acurite Ill DRO on
cross-slide, dual dials In very nice ditiom £3250
HARRISON M300 6 x 24" precision lathe, geared head, gearbox, power feeds, 3 jaw & 4 jaw
IIIIIIII Choice £3250
HARRISON M300 6= x 24" precision lathe, geared head, gearbox, power feeds, 3 jaw chuck,
Dickson toolpost, This machine is 240 wolts as new and in very good all round condition £3550
HARRISOMN M300 6 x 40", geared head, gearbox, power feeds, gap bed, 3 jaw & 4 jaw chucks,
fixed steady ..... in very nice condition £3,750
HOBBYMAT MD65 2" x 12" g lathe with gewheels and some tooling ..as new £395
MYFORD SUPER 7 3'/" x 19" changewheels, -3 jaw chuck and tooling . Choice £950 - £1150
MYFORD SUPER 7, 3'\" x 19" 3 jaw chuck, power cross-feed ...Late model Choice
MYFORD SUPER 7 3'/" x 31" changewheels, 3 jaw chuck and tooling .. ..Choice £1400
MYFORD SUPER 7B 3'/\" x 19" gearbox, 3 jaw chuck and tooling...
MYFORD SUPER 7B 3'/" x 19" gearbox, Power Cross Feed, cabinet stand, tooling ..
MYFORD SUPER 7B 3'"x 19" gearbox, Power Crass Feed, 3]aw chuck and tooling on stand

excellent condition from new and NOT re-conditioned .. st it i s s ey SO
MYFORD C7 CAPSTAN LATHE plete £1200
SMART AND BROWN collet lathe complete with cross / top slides and collets ..o e £345
VICEROY TDS 1 GBL 5" x 24", gearbox, power slides, 3MT tailstock complete with fixed steady.......

....£1250

TOO MANY LATHES TO LIST!!

MILLING MACHINES V - VERTICAL, H - HORIZONTAL

ACIERA F3 Universal milling machine complete with collets /" — 5/8" & 2MM - 20MM, suds and
light in all round good condition £3250
BOXFORD VM30 vertical variable speed /30 INT head, table 21" x 6" + Abwood vice and chuck ..

BRIDGEPORT vertical belt head 2 speed (short motor) head, R8 puwmed head,
gearbox table, 42" x 9° table
CENTEC 2A Vertical/Horizontal, swivel 2MT head, 16" x 4'4" table, pedestal model ...
CENTEC 2B Harizontal, 1" arbor, table powerad, 3 ph motor, single phase main motor..
CENTEC 2B Vertical/Horizontal, quill 2MT head, 25" x 5' table, pedestal model...
ELLIOT MINIBORER (Jig borer) collet fixture head with good selection of collets,
ELLIOT '00° OMNIMILL V/H 3 Morse taper quill universal head, 28" x 7'/" powered table
HARRISON Vertical 30 INT swivel head & clutch, 30" x 8" table / powered

HARRISON horizontal, 31" x 8" powered table ...

HARRISON H/V 30 INT swivel head & clutch, 30" x 8' tahlefpowsred £1650
MARLOW VERTICAL TURRET TYPE MILL, 3 MT, 28 x 7" A favorite mill for Iu height under the
head .

MYFO rrel milling machine in nice condition complete with R8 collet chuc

SIP RF30, vertical milling/drilling hi with orie Still only and New £739
TOM SENIOR M1 horizontal, 25" x 6" pMned table, 1" arbor

TOM SENIOR M1 V/H, 25" x 6", 2 MT, 1" arbor. ..... Sel

TOM SENIOR ELT MAJOR, 2 MT quill feed head, powered 37° x 8'/" table in
VICEROY AEW vertical mill, 30 INT swivel head, powered tabde 34"x 87, ........

DRILLS
ARBOQGA ER 25 / 25" Radial drill speeds (8) 100-2900 RPM
ASQUITH 14-54 001 Mk2 (Smt) radial drill
BOXFORD 2MT p drill.
BOXFORD 2MT p drill very late
FOBCO '/* benich, tilting table
FOBCO ' pedestal drill titing table
MEDDINGS /" pedestal drill..........
MEDDINGS 2MT | drills
POLLARD CORONA pedestal '\"/1MT ...

Sl S
g O

DISTANCE NO PROBLEM!!

stevehwm@btopenworld.com
Opening Times : Monday-Friday 9am-5.30pm — Saturday Morning 9am-Ipm
10 minutes from M25 — Junction 3 and South Circular — A205

WE ARE CONSTANTLY CHANGING OUR STOCK FASTER
THAN THE ADVERTS CAN KEEP UP WITH Us!!!
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF VA.T.

SIP' HDP 600B *." / 2MT bench drill, table operated by rack, speeds; (16) 162 — 3000 rpm...

Nuw 131 '.-'5
STARTRITE Mercury '/." 4 speed bench drill .. £225
GRINDING / BUFFING
CLARKSON MKI Tool and cutter grinder oomple're with universal head and centres....JUST IN £550
EAGLE 4W wet surface grinder + chuck £725
HERBERT drill grinder + folk as is £245
HERBERT tool and cutter grinder...... as is £425

JONES & SHIPMAN SURFACE GFIINDEI':I complete with 18" x 6" magnetic chuck and coolant .
please ring first to view this machine i“.2750

MILFORID 12" Pedestal Grinder ... £325
VICEROY Grinder, pedestal model £145
VICEROY Buffers, pedestal models each £250

VICTOR EAGLE surface gninder. 21" x 67, complete with + 14" x 68" magnetic chuck, dust extractor
& coolant ... £1250

MISCELLANEOUS / FABRICATION MACHINERY
BOXFORD Dividing head and column suit 4'4" and 5" lathe complete with three dividing plates....£845

MY FORD dividing head (boxed) swit ML10, ML7, Super 7 lathes £450
JUN-AIR 18-50 compressor 120psi / 50 litre tank . £425
HPC TWO twin large comp £675
GABRO 24" box and pan folder ... £325
BATY digital vernier 6" with metric / imperial, origin and absolute buttons .. mew £35

EDWARDS 39'/" x 169 treadle guimne with all its stops in very nice order ..
ALCOSA hearth...
WELLSAW 4" h&chsaw

RJH horizontal 4° linisher + built in dust extractor .
RJH vertical 4" linisher complete with built in dust extractor
BOXFORD 8" SHAPER, powered table + vice in nice condition

OMT Optical Measuring Tools universal boring head, 40 INT, boxed + tooling ........... LE345
CLARKE strip heater, 110 amps in very order £75
MITUTOYO 7-8", 9-10", 10-117, 11=12" micrometers justin ..........ccoccecesnsvvireecene. EACH  Just £45
ABWOOD SWIVELITILT 4" vice in all round good condition . £245
ABWOOD SWIVEL/TILT 6" vice ini all round good condition . £375
CLARKSON RADIUS MK1 radius grinding attachment in nice condition.. ...Boxed £345

NEW FROM NEW ZEALAND:- Machine vice, 55mm. Jaws precision miniature type ideal for

vertical slides and smaller milling machines such as BCA now with the swivel base.........£134
Vice on own. £85
Swivel base on own £49

CROMPTON PARKINSON _ HP, resilient mount, Boxford / Myford Super 7 Type motor ... New £140
MYFORD RODNEY HEAD MILLFNG HEAD FOR THE MYFORD ML10 .. 245

MYFORD CAPSTAN ATTACHMENT (LARGE BED TYFE)...
HOFFMAN DIVIDING HEAD complete with tai
ARCHER tapping heads...
HARE MODEL 51T oomp!ete whh hydraub indexable table
MARLCO notch broaching fixture + notch broach .
MYFORD vertical SOes ...t s s e e just in £140 / £245
BCA 12" horizonlafvertical rotany 1AM ... e s s srnmssss s cnnes very nice £425

Quantity of slips, height , cubes, angle plates

ges,
and miscellaneous rmasurlng tools

COPE AND DRAGS / BLACKSMITH'S FRAMES .. rmessnsessoneersesenn WOOD £20 / METAL £30
TONGS (3 varied SEIBCHON) .....c....coove s seecseessissmcesseens sesssnns EACH £5
FLAMEFAST DS 130 ceramic chip forge £345
FLAMEFAST DS 100 hearth ........ £140

JONES AND SHIPMAN 4" x 24" bench Centres .......covinis s v
TOM SENIOR slotting head
RJH BT 125 Fretsaw, variabl £345
SMART AND BROWN / CLAFIKSQN H3-HS toggle presses . ..Each £195/£275
VERDICT CLOCKS, Long/Short Metric and models MNew £40
FLAMEFAST LD300 soldering Iron stove £75

.wery nice example £245
£450

GRANITE 18" x 12" Surf| Plate £140
VIBROSHEAR Nibbler .. ERHEPREa ...JJust in £425
SIP 7" band hori '&ooolanl New £750
DUPLEX D29 toolpost grinder. 348

BOXFORD (imperial only) thread dial indicator ..... £65
BURNERD, D14 laver collat chuck + collats.. £400
BURNERD, LO lever collet chuck -+ collets. £400
VERTEX Dividing mead........c.covmmiinieiiinans

VERTEX 6" - 8" - 10" rotary tables good value equil
MYFORD MLY / Supet 7 rear 160l post
MY FORD 254+ rear tool post
LOCKWOOD guad headed 2MT Die Holder quality eguipment..
LOCKWOOD quad headed 3 MT Die Holder quality equipment ..
STARTRITE 352 ing bamd saw
STARTRITE 14-5-5 woodworking band saw .
ALCOSA GF 080/1 Rapid Melting Fumace

COLCHESTER D13 Burnerd 4 Jaw 8" light body independent chuck ... oo v ceen.ON@ Off £245
AJAX 6" hach £425
STEEL STOCK different stock rolling in almost daily ..o s s to callers only
ELLIOT U1 /U2 Slofting Head....... £475
SWAGE BLOCKS £125/£145
J & S Universal grinding vice

..Chdee 2275 1£325

HORIZONTAL METAL BANDSAW 67 x 4'/" ity

COLCHESTER STUDENT /MASTER Found head, face plates, small / large ...
QUALTERS AND SMITH &" Hack
TRANSWAVE 3HP Converter (including delivery charge from factory) ....
TRANSWAVE 1.5HP Canverter (including delivery charge from factory) .
TRANSWAVE MT & RT rotary o pa
CROMPTON PARKINSON _ HP, resilient mount, Boxford / Myford Super 7 Type motor ......New £140
CROMPTON PARKINSON SINGLE PHASE start / stop switch model DL1 2000 series:
(4.5-7.5amps) .......

DEWHURST reversing switch the

fmm D

us o take to Hamrogate :
Tth - 8th May 2004
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Newall Measurement Systems

\

»

Special Deal
includes 4 metric
& 4 imperial
Collets

* Variable Speed
Control
* Spindle Taper: MT2
* Table Size:
145 x 240mm
* Metric or Imperi
Leadscrews

Y &
/ =20
/// Model B Super

+ Maximum Swing: 420mm
«glistance Between Centres: 520mm
« Cast lron Construction

* Metric or Imperial

= Al Tapers M3

* Supplied with 3-Jaw Chuck,
Drill Chuck & Arbor

\

626 Turret Mill
——am

Now Supplied
with a [00mm
Machine Vice

* Table Size:
156 x T45mm
* |.5HP Motor
* MT3 or R8 Spindle
* Metric or Imperial
graduations

and more!
-

Cobra Lathe

* Centre height: 70mm « Distance Between Centres: 250mm
* Speed Range: 100-200rpm * Metric or Imperial Leadscrews

* Variable Speed Control

DB8 Lathe

* (entre Height: [05mm = Distance Between Centres:
400mm = Complete with 3 & 4 Jaw Chucks,
Fixed & Travelling Steadies & Face Plate

* Hardened & Ground Bedways * Accuracy Report

Centurion
* Centre Height 210mm * Spindle Bore: 28mm

Distance Between Centres: 520mm

* Powered Crossfeed * Separate Motor for Lathe/Mill

* Complete with 5" 3-Jaw

Chuck, Lathe Tools,
(hange Gear | *

and more!

/

/

_‘\‘ A

* Centre Height: 125mm ¢ Distance Between (entres:

550mm * Thread Cutting Gearbox * Complete with
3 &4 Jaw Chucks, Fixed & Travelling Steadies &
Face Plate * Vee Bedway * Accuracy Report

v 4

Conquest Lathe

Complete with a USA
Built PCB

* Centre Height: 90mm

* Distance Between Centres: 325mm
¢ Large MT3 Spindle Taper

+ Spindle Bore: |9mm

* Now C/W Quick Change Toolpost
* Variable Speed Range 100-2500rpm
* Metric or Imperial Leadscrews

Champion Mill/Drill | Craftsman Lathe

4 « '/;HP Motor
* Table Size: 150 x 630mm
* Complete with Dril
Chuck & Arbor|
ound Cast Iron
Column | =

* MI3 Spindle

* (entre Height:
150mm
* Distance
Between
(entres:
570mm
Swing in Gap: 450mm
Powered Crossfeed * Spindle Bore: 36mm
* Complete with 3 & 4 Jaw Chucks, Fixed & Travelling |
Steadies, Face Plate, Machine Stand, Accuracy Report

[
& much__ more!
r ~
/ for our latest p  Visit our website mail us at
/ |
| Catalogues 7 .chesteruk.net s@chesteruk.net
01244\_ 531631 n Ind. Park, Hawarden

For our Special Offers
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