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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” N—\
Zac AAMADRECN 6N

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 90°

Tool holder MT 2Optional
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
mills are backed by an extensive

Pro Machine Tools Ltd

17 Station Road Business Park

range of tools and accessories. Barnack

Wabeco machines are quality rather Stamford

than far eastern quantity. Lincolnshire
PE9 3DW

All mills and lathes can be supplied :
fully fitted for CNC machining or can ::L': ((':,:-;%?) 7-:%%55?
be retro fitted at a later date.
GOLematic Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk
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Front Cover

Martin Gregory's Quorn Tool &
Cutter Grinder incorporates

All reasonable care is taken iin the preparation of the magazine
contents, but the publishers cannot be held legally respensible for
errors in the contents of this magazine or for any loss however
arising from such errors, including loss resulting from negligence of
our staff. Reliance placed upon the contents of this magazine is at
reader’s own risk.

February/March 2004

numerous modifications and was
awarded a Silver Medal and the
Bowyer Lowe Challenge Cup at
Sandown Park.
{Photo Mike Chrisp)

Subscription

Discount.



FULL KIT TO
BUILD YOUR
OWN

£360.41
(UK P8P £6.25)
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THE £55 o L
WELDING CENTREs= =

,. E o W ||i CEE: WAV W At p R SepnrE apnng s 1|.F[Ijl'll

50 OXY ACETYLENE
SET | GAS WELDING KIT .

GAS BRAZING/

&0 [

“INVERTER ARCTIG (240v) | PILOT 161 150 AMP | LINCOLN ELECTRIC V140-
ORA 1365 WELDER | AJC DIC TIG WELDER |

TEL: 020 8399 2449
FAX: 020 B399 2448

WELDING &
LUTTING

= E.E.E“w"“%f.""

==y ) (260110v) WITH
BUNLEIN M.E - DIGITAL

we "“'..a“' L".‘.‘;""""«u

EYETEC
SHADES 911

EYETEC
SHADES 513

(7

PRO-MASK |
12 |

EYETEC
10-11

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.
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Available on CD or Paper copy

(+£5 p&p in UK for book versio

Tel: (02476) 473851 www.compucutters.com

TRACY TOOLS LTD.

2 MAYOR’'S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9N|=
ALWAYS A\,‘Jﬁ'gg'f’“e (01803) 833134 » Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (mirimum £10

JEL ENG TAPS & DIES SET (2 Taps each 5ize) '/ x 40, *lx x 40, %1 % 40, " 5 40, Vo x 40, % x 32, 1o % 32,1 8 32
_SPEI’.'MI'. MODEL ENG. SET (2 Tags each size) 'y x 32, % % 40, %y % 40, %y x 40, "y x 32, T x 40, 'V x 32, 'z x 40
BA TAP SET (2 Taps each size) & BA DIE SET:0,1 BA
THREAD) /x x 26, %y x 26, %y X 26, s X 26, "> X 26

| TAPS:E18SET  DIESEISSET
| TAPS£22SET  DIES£22 SET

TAPS £18 SET DIES £18 SET
TAPS £18 SET DIES £18 SET
TAPSEIGSET  DIESFISSET |
_FAPS £20 SET DIES £20 SET
TAPS £18 SET DIES £18 SET

| 2

3,

| 4. 26 TPI TAP SET (2 Taps each size) & 26 TPI DIE LF-O
5. BSF TAP SET (2 Taps each size) & BSF DIE SET: s, ', ’1',5 ’Ie TIN, A
6. BSF TAP SET (2 Taps each size) & BSF DIE SET: "/is.*s, 4,75, 1"
A .‘-"16 '-"4 Yz, e, Y, Ve, Yz
8.

BSW TAP SET (2 Taps each size) & BSW DIES:
BSW TAP SET (2 Taps each size) & BSW DIES: /.,

i, Hay Ty, 1"

| 9.  METRIC COARSE TAP SET (2 Taps MMSJZ@}&MFFHM DIESHE 3,4,56.7,8,9 10,12 mim TAPS £20 SET DIES £20 SET
|10 METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14, 16, 18, 20, 22, 24 m/m TAPS £25 SET DIES £25 SET
| 1. UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0 to 12 .UNF or 1-12 ONC TAPS £15 SET DIES £18 SET |
12, UNF OR UNC TAP SET (2 Taps each size) & DIE SET: Vs, “l1e, 1. se, s, s, V2 TAPS £18 SET DIES £18 SET

| _13.  UNF OR UNC TAP SET (2 Taps each s| SI.ZGL&_Q!-'F_S_&T ¥i1g, By, ¥ ’fe. 1"
14.  GAS (BSP) PIPE SET: 'is, /s, %s, "I, %s, % (2 Taps each size)
15, METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m}) TAPS & DIES

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

TAPS £18 SET DIES £18 SET |
TAPS £30 SET DIES £25 SET
(10) TAPS £18 SET DIES £25 SET
L | (6) TAPS £18 SET DIES £25 SET
17, ENDMILL SET (THREADED SHANK) (/s s s, *hs s, T, "] o (/m 3, 4, 5,6.7,8, 10, 12 m/m] £20 EACH SET
18, SLOT DRILL SET (THREADED SHANK) ['/s,* s, i s, . "g, "] or (m/m 3, 4, 5, 6, 7, 8, 10, 12 m/m] £20 EACH SET
19, ENDMILL SET, %, ¥, I, 1" DIA, WITH *: THREADIED SHANK TO FIT COLLET CHUCK £25 SET OF 4

| 20, coL R SPOTFAGING) [, s, *s e, OR [m/m 3,4, 5,6, 8 mim]_ £30 EACH SET
21, REAMER SET {SMAI‘EHFSIM.\‘K) ["hs, Y2z, "ls, g, e, ‘J’l s, s, Vo] or [I'I‘Ifm 2,3,4,5,6,7,8,10,12 mfm] £30 EACH SET
22, DRILLS (LONG SERIES) 10 VARIOUS SIZES BETWEEN "y - /. STRAIGHT SHANK £6lor
23 MORSE TAPER SOCKET REAMERS (FOR CLEANING msss TAPERS) No.0, 7,2 M/T @ £18 EA. No. 3 @ £22. No.4,5,6 mt @ £35
| BALL-NOSE MILLING CUTTERS (THREADED SHANK) "is, ™/ o £12 SET
24, D- anszrfmmuums SQUARE BOTTOM HOLES) i, s, “ve, 7o, ", s, T, Y DIA =) _ £25 SET
25, SUITTING SAW SET (HS) 3 PIECES, BETWEEN U, - s FINE TEETH) 3" DI @ 6 SET 7" DIA @ €5 SET
26, CENTRE DRILL SET (HS) s, he, s, s, s @ £5 SET
27, TAPER SHANK DRILLS (Na. 1 W/T) 10VARIOUS SIZES UPTO 7 DIA ago |
|25, DRILL SETS (HS) GROUND FLUTES, No. 1 -60A-Z @ £18, =, 1 - 13m/m @ E16, - 6m/m x. Im/m @ £18, G- 10min @E25SET
_ DIAL CAUGES (MM OR IM 0 EACH 'STAINLESS STEEL DIAL BAUFI‘RS'MM 1] IMP} 6‘212 EACH MAGNETIC BASE @ £15 EACH
WOODRUFFE CUTTER SET ' ";. 7 @ £15 SET EXPANDING REAMER SET, FROM 7. - 7. @ £45 B RE-THREADING FILES (NP OR M/M) @ £6 EACH
|25, INVOLUTE GEAR CUTTERS - ALL SI7ES FROM 2 0P - 120 DP, INCL. MODULE & CP. [ALSO STUB, BEVEL &¢ MTJTER'ETCFD\JN] & £18 EACH
30 TAPER PIN REAMER SET. 'ye, s, I, s, ', "z, "l s, ', "ho (10 PIECE SET - SHEFFIELD MADE) @ £30 SET
31, COLLET CHUCK, T0 TAKE THREADED ENDMILLS, UFTO 1" DIA (2m/t, 3 mit, RS SHANK) IN STRONG WGODER BOX — @ 70 COMPLETE —
32, LATHE TOOLS (SET OF 8) '/, SUUARE VARIOUS SHAPES TNHSS @ £15 SET, OR CARBIDE TIPPED @ £78 SET
33, REVOLVING LATHE CENTRES, 1 WT @ £18; 2.3 WT @20 DRILL GAUGES, IMP, W/, LETTER, NUMBER @ £4 EACH 10 SMALL BURRS @ £5 LOT
34, DRILLSWITH '/; SHANK Vs, %, °L, 7, 1" DIA @ £18 SET DRILLS BELOW '/, DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES
L 0 mﬁm‘**fmm @ £80 + POSTAGE
35, ) @ £10 EACH, WITH TIP [EXTRA TIPS £2]
[37.— PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. s @ £13, ': @ £14, 7 @ £16_EACH

38,  VARIOUS DRILLS, BELOW s DIA. 70 EACH, STUB, QUICK SIPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EAGH TYPE
39, KNURLING TOOLS, 2 WHEEL SIZE @ £5, 6 WHEEL SIZE @ £10 (SPARE KNURLS £2 EACH)

40.  ROHM PRECGISION DRILL GHUGKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR e @ £7,°, @ £8,'; @E£10
FOR UNITHREAD Also: of Woodruffe, Balln C Spotf; Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BR'T'SH
TAPS & INSERTS Cutters, Reamers, Countersinks, Gear Cutters, Sutﬂng Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are avallable between 50% & 75% off list price WAR RIOR

n: Monday to Friday 8am to 5 Sat to Noon  Despaich by return. Overseas PEP F.0.A. Send for new complete Catalogue (Stamp Please,
Call 01803 559595 RGN ¥ X kg -y o ikl -




Full range
of accessories
available

& Clarke

é SPEED METAL
ATHE WITH 12

SPEED MILL/DRILL

b= - HEAD - CLS0OM

"fan .

ﬂﬂl METAL LATHE - cL300M

=

OPINING. o
OVEMBE

[ |2
6 SPEED .
'm METAL LATHE  J|B¢
CL430 - ldentical specification .
to: the CLS00M, (pictured top) || *
bt without the Mill/Drill head,

N.B.: A MIUDrill head is ot

available: separately.

N
Full range
of accessories
available

+ Power feed » 300mm between centres
» Electronic variable speed » Gear change set
* LH/RH thread screw cutting
* Self centering 3 jaw chuck with guard
| + Compound mitre slide and 4 way tool post

430mm berween centres

Compound slide with 4 way tool post
Power fed screw cutting facility
Forward/reverse lathe operation

Clutch for indep-endem milldrill eperation

Shown with optional floor stand
ONLY £119.95 EXYAT  £140.94 INC VAT

( clarkze EEIICIT
] CMDI115C EL

Huwer pelu:|| ﬂzme
tor\ch & wide flame,

busane gas.

OMNLY

£19.95 EX VAT
£13.44 INC VAT regulator
Pro%0-150TE also inc:

+ Welding wire

TITANIUM COATED ONLY
10PC i
last up to 6 r
longer than std bits
# Can be resharpened

4 cBTI (right)

| ¥+ Uses gas lighter fuel
+ Adjustable flame {temp up to 1300°C)
ONLY £19.95 EX VAT £23.44 INC VAT

Precision engmmred with
cast iron head, base & column .4
s Spindle speeds 100-2150rpm
« % Hp, 230v, | Ph motor
» Accessaries available
* 63mm
milling cutrer
* | 3mm chuck

)
& —
A
LOWER PRICE! v
L)
C

BGS|
* Complete

with bolt

meuntings and ([ 21

feet anchor holes

BENCH
=0 100 GRINDER
FROM ONLY |

£18%,

'

" e

EXYAT  INCYAT I '

£119.95  £140.94 .
100E 27-100 £139.95 (£164.44
[EE = VR £169.95  £199.69

ISOTE Terbo~ 30-150
(L1300 Y LV £139.95 (18194
*Turbo fan cosled for longer welding at full ourput

#MIGI SOTE Best Buy Auto Express

'm 150 ARCITIG

EX VAT INC VAT
1 CTCH00 & dr chest (44,95 (5240
CTC00 9 dr chest Y 0.44
CTCS00 § dr cabinet
CTCT00 7 dr cabiinet
2 CTCHOO 8 dr chestch set
PRO RANGE
VCTCIO3 3 dr stzp up chest
4 CTCI06 & dr drop front
5.CTCI09 9 dr chesc
6 CTCI05 5 dr trolley
TCTCION 7 dr wobey

» 100w, 230v, trigger

operated instant heat soldering gun with spare tip
» Solder Coil & pot of flux » Seraperiprobe tool
» De-Selder tool to remove excess solder » 30w, 230v

soldering iron & stand KIT BOX INCLUDED

+ Hands free magnifier

[ [= 77 ] ANGLE GRINDERS

INVERTER
* Low amp operation -

ideal for Arc &

Tig welding,

auts bodywork

and thin mild/

stainless steel
+ 5130

min/rrax amps

£64.95 £76.31
£69.95 (8119
£139.95 £164.44 19pce UNF
£169.95 £199.69 Mpce UNCIUNFINFT
1Bpce Metric
¥3pee Metric UNFBSP
2Bpee BEST BLIDGET BUY, 33pce RECOMMEMDED
- Practieal Classies.

MEASURING
INSTRUMENTS

ENGINEERS
WORKBENCHES

£224..

FROM ONLY

£1145%
£1350,
oo ot oo wishvr o v )

optional drawer || CAGI2I* DIY S0bw  £1639  £12.95 15,104

ONLY £19.95 EX VAT £23.44 INC VAT || CAGI20* DIY 550w E19.92 £15.95 (13414

+ 3mm high grade steel + Runners for optional drawer urits || CAGIIS* PRO 500w £32.84  £25.95 £30.49° ¢ (&_q._,
BELGEED | CAGISCHPRO Tiw L3519

£26.95 £31.674E
£114.95 £135.07 CAGDIO¥ PRO 1700w £41.07

o oo [="" "1 AIRBRUSH KITS

il

FROM ONLY

DIYKIT - CABIH
. Smgle action external mix

» Spray patzern adjustable

=7 ONLY £7.99 EX VAT
£9.39 INC VAT

PRO KIT - CAB2P (pictured)

» Double action tngger for accurate airl

» Precision machined nozzle » Special |;

OMLY £24.95 EX VAT £19.31 INC VAT

EX VAT  INCYAT DUTY WHEEL X VAT INC VAT
[ITSS El I,D? DIA. ()

(1835 a1
| ouss g9 |

0695 G147
0195 0989
20
0

“Supplied with wire wheel, AL models include worklimp.

MODEL  DESCRI

CNI&O ISUrnrn Dial Calipar
CHI90
CHM200
CHn0
CMI00
CHIID
CHI20
CMI30

[ E:temal Hltrameter
0-10mm Dial Test Indicater MERIAEEN

150mmis” Vernier Caliper
200mm/8” Vernier Cailper
0mmlI2" Vernier Caliper
150mmi6” Locking Caliper

CBGERWCH
int control CBGHRI
ight hose CBGARSC

rm—r
master

“WBID £31.95 39.12440
CWBI500 ISDU:GSUrm ilii-l 95 {I?Ml *|[5mm disc #230mm disc
MULTI - PURPOSE CMV125

'm AIR 1'00|.s & SPRAY

CMI50
CHI45

" Dial Calliper
150mm/6” Digital Vernier

£16.95 £19.92

DRILL [S»

GNP TELITE £169.95 £199.49 |
' TIGER TURBO
S
4 ONLY

AIR COMPRESSORS
_ : - lﬂ.‘ll PRESSES
8 . : oo SWING ARM &
_ b £3925. . A .m MAGNIFYING LA
£46‘?l.m 1

FROM ONLY

1

i

k..v & Jaw width 127mm Cal A ; £398

+ Jaw opening | 20mm . Gt i A
: 1260, ing vi Tdeal for fine Ty cutout on belt fua
R T Lone ok e * Tables i 0-45° et and right
: *Lamp Only | * Depth gauge * Chusck puards
EX VAT INC VAT

F n,
' Clarke €195 934 of Drill Vices
r avallable

* Includes wet ‘T slot xable & worklight

MODEL CHUCKSIZE SPD EX VAT INC VAT
CDPSDD  3mm 5 £33.95 £39.89
5 g &

CDPIOIB  13mm
COPISIE  13mm 5 INEINNITEFE
Il I'IIEF]]FMI

COP20IB  13mm

CDPISIF  13mm

CDP30IB  16mm |1m
[Vl £149.95 £176.19 |
(W £159.95 £187.94 |

i |
TYPE MODEL EX VAT INC VAT
Air Hammer [oLayii W £16.95 £19.92
Die Grinder Set [@NEL: W £20.99 £24.66

Gritbkstgn B [FERTGIAE]
£2395 (28,14

Spot blast g SB2
6" Dual Action sander CATB0  E¥ERIN ¥ X7}
Pro Spray Gun -
o Sq Drive Rarchet CAT28 [FIXINEINGA
38" Air drill CAT2IB l’.IHlS £3284
Super Pro Spray Gun SP14C
14pce 19" Ratche set CATRIB 9595 Hl]
Super Pro Spray Gun SPI6C  IFTRINEET]
(Pl e EI ] £39.95 £46.94
wrendh sl

= |.58 cfm air displcement,

et
High Speed Saw  CATXB [ERERIEIY | °;ghcnar whtemee

(" VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30
BARNSLEY, . 01226732297 GATEEAD, o OIBUA9SZSROINOFTINGHAM _0l1s 9%e 18l |
ETAM CHEATEARS " 3191 250 7077 |GLASGOW 0P lov: 0141 3329221 PETERBOROUGHT 01733 311770

BT 1 ?’mﬂ'l‘fg’gfﬁt??run GLOUCESTER 01452417 948
E,Hﬂamﬁgm PLYMOUTH ' 01752 254050

24" SHEET
METAL FOLDER

ALSO AVAILABLE:
348" Floor Mounted
Sheet Metal Folder
ONLY

£149.95 EX VAT
L1T6.19 INC VAT

# Ideal for airbrush work

CDPISIF  lémm
CDP40IB  16mm
CDP4SIF*  16mm
CDP50IF*  20mm

Tiger 55 14 (280,95 10844 |
Tiger 1575" I4 £349.95 £411.19
Clarke rubber air hose ﬁlﬂm}

FROM OMLY £10.95 EX VAT £1187 INC VAT

www.machinemart.co.uk

152 Coventry Road, Hay Mills
N 01104 365799

GRIMS

01472 354435 |p

ent
0I101 717913

OVER 4000 PRODUCTS - SEE THE FULL RANGE

24hrs
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746-748 Eastern Ave
LEEDS 0113 231 0400
227-229 Kirkstall Road

0116261 0688

0151 709 4484

010 8803 0861

6 Kendal Parade, Edmonton NI8

020 8558 8284
n, E10

52129

e
MANCI-IE Eﬁ[ 0161 941 1686
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* Collect from your local branch

* Order from www.machinemart.co.uk
* e-mail: sales@machinemart.co.uk

» Telephone: 0845 450 1855 (local rate)

For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products & prices at any time. All offers subject to availability, E&OE. Please quote ref. M3 when responding to this advert.
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BANISH STRUGGLES WML ettt \ Folkestone Engineering Q

~ Inrgeliniiglitt D iy Supplies
= iirath/immaanmarsiam
= zagrodhitumfforintthasass Offers a fast friendly service, competitive prices, no minimum
& tvoiindgpondoritdidtums order value, no VAT, competitive delivery fee’s and large stocks.
= st s ambe poasdt Not got ourcat? Why not ask forour free catalogue
= reatlivsy/)/dirmmttorwaniiing or visit our web site.
:hf‘;‘w H’“mﬁtﬂdﬁg Fasteners (metric & imperial), ferrous and non-ferrous metals
Lul W&m]"!“b‘ Hitress (round, hex, square, flat etc), also off-cuts (subject to availability)
Goods supplied mail order or callers (by appointment) welcome.
y - Conplitesssitom(GE2 Tel: 01303 894611 Email: metal2models@btopenworld.com
Fnssors aam e e 1wt ted] gy to cHigpiby, vieo A s, www.metalZmodels.btinternet.co.uk

reatidiygpeass@nanttny tiibteartiatth - povarsygplly,manual):
fforusseassa disidiing Heedl (&&EHihittt)) A0F (iivad]. WA anxedi i)

B e Bty B Bt New For 2004
Sheet Material
KITS FOR TWO TOOL AND CUTTER GRINDERS Cut to size If required
: . THE SOPHISTICATED THES!MPLE Brass, CZ108, CZ120(combo), CZ106 (spinning)
' : el
Aluminium
Mild Steel

All at competitive prices
Also new additions throughout the catalogue
Material delivery fee from £2.30 to £6.95 for up to 29%g

THE KENNET

FOR INFORMATION ON THESE AND 62 Canterbury Road, Hawkinge,
L OTHER KITS S.A.E. Tt Kent CT18 7BP
MODEL ENGINEERING SERVICES | |mpm  oo'intimiion e
PHONE 01 2‘45 433‘218 { Saturday mornings (0900-1200)

www.lawm.freeserve.co.uk

J ! NP N
2,050
MILITAIRE

The world’s best and longest established

show for military modellers.

K Top trade stands selling the latest models and tools a‘to'
discounted prices .

<« World's most prestigious military modelling competition
}é Amazing modelling displays

< Unique re-enactment groups

><¢ Live military bands

< For further information please call 01689 899215

The Leas Cliff Hall, Folkestone, Kenti8th-19th September
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GLANZE BORING TOOLS WITH TIP LATHE TEST
BARS
SMMSQ EI8R5 £16.95
CG59 BMMSQ L1625 £14.95 | 1 CGé4 8MMSQ  £1905 £16.95
CG60 BMM SQ &-~%5 £15.95 CG65 10MM SQ &9295 £16.95
CG6] 10MM SQ £19:95 £17.95 | | CG66 12MMSQ  £22.95 £20.00
CG62 12MM SQ £2295 £20.00 CG&7 16MMSQ  £24.95 £22.00
SOBA 4” ROTARY TABLE C/W T NUTS POLISHING SETS 4” & 6"
IMCLUDES '/ FALSE INOSE - COLOURED MOP-WHITE
STUDS & CLAMPS MOF + POLISHING - COMPOUND
.
Code  PRICE CEhy BT e s
6 TA 00 £129.00
CCa3 S350 \ - CG135 3MT CG38 TSI TAILSTOCK £68-60 £49.95
AL - CG39 DPI DIV SET &£58-80 £39.95
. 00! 1 : CG40 HVB TABLE  £235.00 £195.00
. o e CG41 TS2 TAILSTOCKSZ8-50 £59.95
g9 % :‘;T}_ . /:' A CG42 DP2DV SET  £69:96 £55.00

TOS SELF CENTERING CHUCKS CHRONOS IMPORTED CHUCKS! PART MACHINED BACKPLATES TRY OUR
3JAW SC 3JAW SC ' NEW
Code TYPE  PRICE e I1YPE PRICE & ONLINE
CG13 BOMM £56.95 CG1o BOMM £39.95 -

CGl4 100MM £62.95 CG20 100MM £49.95 SUPPORT
CGl15 125MM £69.95 CG21 125MM £59.95 SERV'CE AT
4JAW SC AJAW INDEPENDANT WWW
Code 1YPE  PRICE Code IYPE PRICE | Code SIZE TOSUT PRICE ;
CGlé B8OMM £69.95 CG22 80OMM £49.95 CG25 47  MYFORD £17.50 CHRONOS.
CG17 100MM £72.00 CG23 100MM £56.95 CG26 5  MYFORD £18.50
CG18 125MM £79.00 CG24 125MM £64.95 CG27 5"  BOXFORD £18.50 LTD.UK
VERTEX BSO DIVIDING HEADI! SET OF 4 ENGINEERS SQUARES PROXXON MICRO MILLING MACHINE

for even the smallest
milling cutter.

/34_ 2-3-4-6 "
"—\." / g (3 B
. = 0,000 RPM, perfect
._ p ;;-: .‘ . " - * §

Code PRICE Goda ICE

e £199.95 TG120 £16.50 e ckacing
MICROMOT systemn collets
VISIT OUR ST ALBANS SHOWROOM TES GLANZE S SLCY IOEKABLE LATHE Teblo o sble <3
MON-FRI 8AM - 4PM INCLUDES BORING BAR & 10 FREE INSERTS WORTH £29.9511 Both axes are fitled
SAT 9AM - 12PM r;:ﬁfﬁ'lb:e

OPEN END BA BOX SPANNERS MICROMOT steel ‘ : . |
SPANNERS Set of 10 0-12BA colles, triple shit
Setof 6 0-11 BA Sl
: cover 1.0 fo 3.2mm
73-/1;‘ i l TECHNICAL DATA:
= r/f‘ II‘ 220 - 240V, 100 W, 50/60 Hz. spindle
T — /

speeds 5.000 - 20.000 rpm. Table size

SHANK PRICE igo x70 I Travel l; {1h34 f:gﬂ% axis],
mm on the y axis, Z (height) 70 mm.
Code Price Code Price Eg};g gm % z:g.g: Machine base 130 x 225 mm. Total helgh? 340 mm.
CG234 £12.00 CG235 £15.00 hardened steel collets cover 1.0, 1.5, 2.0, 2.35 , 3.0 and 3.2
CG180 10MM SQ £94.95 mm. Zero-adjustabla hand wheels are calibrated o provide
BOTH SETS ONLY £25.00 - CODE CG236 CG181 12MM 5Q £99.95 1,0mm per revolution, one division equals = 0,05 mm.

“MISSED US AT WEMBLEY? SEE YOU AT HARROGATE!”

e SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

TSR

~ PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
CHRONOS LTD UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS AL1 4TA

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
@FL TEL (01727) 832793 - 5 LINES FAX (01727) 848130 WEBSITE WWW.CHRONOS.LTD.UK
o EMAIL SALES@CHRONOS.LTD.UK




and Precision
MER

PROXXON

Catalogue

orse contbhesizsls

Fit in Minutes NOT Hours!

EASY FIT V BELTS
For Wop & Machine Tools

o

@ Make to Any Length &
Joklllyllan'll

@ High Siﬂllﬂmul’lbility

fowergwist i

V-BE’ & p
S

For more details contact:

BTL Tel: 0870 7577007 Fax: 0113 2489656
== e-mail:bli@fenner.com

GREAT NEW YEAR READING

(and viewiny......)

Babbitt * 1910-1916 * £17.490
Babbitt metal makes simple and effective, not to
say replaceable, bearings. So here is our third
book on the subject, albeit a little different, this
being a whole host of practical hints, tips and
“how to” for manipulating white bearing metal
and babbitt bearings, extracted from articles
appearing in AMERICAN MACHINIST between 1910
and [916. As usual with these extracts, they are
based on industrial practice, but there is some useful stuff here
for the model engineer, and the whole book is interesting. 72
pages, well illustrated with drawings and photographs. Paperback.

| Metal Casting: A Sand Casting Manual for
[ the Small Foundry Vol. 1 £15,70

The first of two volumes from Steve Chastain
whose furnace books have sold very well, this
gives a good and comprehensive introduction to
casting skills. The main headings in the volume
are: The Sand Casting Process, Foundry Projects
(including a Match Plate Vibrator), Melting
" Equipment (including simple charcoal and gas
furnaces), Temperature Measurement, Foundry Sands and Binders,
and Coremaking. This book is focused on a generally low-tech
approach applicable to anyone melting metal at home, and covers
its subjects wel. 206 page paperback full of photos, drawings
tables and other helpful information.

Running the Regal Lathe * 1943 » £ 9.95
This is a reprint of the instruction book issued
with Regal geared head engine lathes built
by the R.K. LeBlond Machine Co. of Cincinatti
during WWII, whose lathes look to have
similarities with those made by Boxford.
Clearly this is the book if you happen to have
a Regal lathe, but it is well worth considering,
L | evenif your lathe is a different make as, whilst
all lathe books cover the same ground, they do so from slightly
different angles, so what may not be clear in one, will be
in another. This book has a lot of good stuff in it, notably on
machining, so should be in your engineering library. 116 page
paperback full of drawings, diagrams, charts and photographs.

“m————

Welding Institute Video Guides:-

No. 1 MIC Welding * 51 mins » £24.65
No. 2 MMA Welding = 54 mins » £24,65
No. 2 Oxy - Acetylene Welding, Brazing
& Cutting = 45 mins ° £24.65
Videos are very good teaching aids and these
three will certainly help anyone wanting to
start welding, in No’s | & 2 using the easily available type of low
power welding set. No.| deals with making inert gas surrounded
welds and No.2 covers conventional stick welding. No. 3 covers
welding, brazing and cutting using oxy-acetylene and is perhaps
the most useful to the model engineer. All are excellent in
content and quality. All three come with a useful Wallchart of
reminders.

Prices shown INCLUDE U.K. delivery

(please allow 0% extra for overseas delivery)

B MAIL ORDER. (no stamp required in the U-K) to:
L CAMDEN MINIATURE STEAM SERVICES

% FREEPOST (BA1502) Rode Frome Somerset BAI| 6UB

D Tel: 01373-830151  Fax: 01373 - 830516
-

Website: www.camdenmin.co.uk




The widest choice... ...the hest prices!

SUPPLYING MODEL ENGINEERS
FOR OVER 27 YEARS

SUPPLIED WITH:

+ 4" 3 JAW SELF CENTERING CHUCK

* 4"4 JAW INDEPENDENT CHUCK

* FIXED STEADY

* TRAVELLING STEADY

 FACE PLATE

+ FOUR WAY INDEXING TOOL POST

+ 3MT AMND 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"

) FULL ENCLOSED GEARED HEADSTOCK

) SPEED SELECTION BY LEVER > -
- SPINDLE BORE 3/4” CLEARANCE
) PRECISION GROUND VEE BEDWAYS - SPINDLE SPEEDS (6) 140/1710 RPM —
) LARGE BORE SPINDLE RUNNING ON TAPER ROLLER BEARINGS « HEADSTOCK TAPER 3MT
_ COVERED LEADSCREW ONLY - TAILSTOCK TAPER 2MT
") SET OVER TAILSTOCK FACILITY - RANGE OF IMPERIAL THREADS 8-24
_ INDIVIDUAL ACCURACY TEST REPORT .NE‘S?? .L%fggfg f’ls ';"EE'gET“F‘EA DS 0.4MM - 3MM
) SAFE ELECTRICAL INTERLOCKS TO CHUCK GUARD DELIVERY - DIMENSIONS 38" LONG x 19"WIDE x 15" HEIGHT
AND GEAR TRAIN COVER OPTIONAL FLOOR « WEIGHT 230 LBS
STAND £99 p—

\ .

&

ZX-15 MILLING New
MACHINE ER.32 LATHE
Ideally matched to COLLET
the BV-20 Lathe CHUCK
Table size 654mm x 150mm
S « LOW COST ACCURATE SYSTEM
Longitudinal travel 455mm . HARDENED AND GROUND
Cross Travel 145mm « COLLET CAPACITY 3MM TO 20MM.
Spindle Stroke 90mm e IO S THACUCH
Spindle Taper 3MT : PR ——
Diameter of Spindle 63.5mm + 150MM DIA £59.00
Diameter of Column 66.65mm IT IS NECESSARY TO MOUNT THE
Throat 165mm COLLECT CHUCK TO AN APPROPRIATE
: BACK PLATE. WE CAN SUPPLY

M‘Ei‘xd? 'SEar{C% 320 BACKPLATES FOR WARCO AND
SHP i h:" ‘_:'thah ed = [ MYFORD 7 SERIES LATHES.

eight with head at to|

¢ gl P 1067 « ER COLLETS ARE AVAILABLE IN
9L oo} m ONLY 18 PIECE SETS 3MM TO
Width 775mm £550 OPTIONAL STAND £89 20MM OR INDIVIDUALLY
Dapih == 1) DELVERY: : I(;\;A%IE_FEJ&?_ glzLEL SALSO GRIP EQUIVALENT
Spindle speeds 400-1640 - BOXED SET OF 18 ER-32 COLLETS 3MM
Motor 1 phase 1/;hp with F/R switch TO 20MM £190
Weight 505Ib « INDIVIDUAL COLLETS £11 50 EACH
Head tilting 90-0-90 worm gear tilt mechanism PRICES INCLUDE V.A.T.
General dimensions may be subject to minor variations. AND DELIVERY TO UK. MAINLAND.

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD
S B Tel: 01428-682929 Fax: 01428-685870

b e-mail: warco@warco.co.uk web: www.warco.co.uk
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Notable shows occurring later in the year for which details are to hand include:

17th to 18th April. Large Scale Model Rail at the Warwick Exhibition Centre, near
Leamington Spa. Further details from Meridienne Exhibitions on 01926 614 101 or
www.meridienneexhibitions.co.uk

May 7th to 9th. The eleventh Model Engineering and Modelling Exhibition at the Great
Yorkshire Showground, Harrogate. Further details from www.theeventsoffice.co.uk or
phone 01751473780.

August 20th to 22nd. The Bristol Model Engineering and Hobbies Exhibition at the
Thornbury Leisure Centre near Bristol. For further information either visit the website
www..bristolmodelengineers.co.uk or phone 0117 977 68956




PROJECT FOR

THE SHAPER

1. Setting up the first casting for rough machining its main face.

Shapers

For the benefit of any newcomers to the hobby who have not come across shapers,
they are machines used predominantly to machine flat or plane surfaces with a single
point cutting tool, which is pushed linearly across the work by a sliding ram. The tool
is usually clamped in a “Clapper Box” designed to allow the cutting edge to lift on the
return stroke. Powered machines would normally have adjustment provided for the
speed, feed, tool orientation, length of stroke and its position. In addition, the
operating linkage geometry gives a faster return and slower forward (cutting) stroke. In
industry, shapers have been substantially displaced by modern high speed machining
centres where the combined advantages of carbide tooling and CNC control lead to
enhanced efficiency.

Use of the shaper has also been a diminishing activity in the home workshop, over
recent decades. Here, this is largely due to the introduction of the economy mill/drills.
However, second hand shapers from industry in the smaller sizes are frequently
available at very advantageous prices and, if space is available, one could be a very
useful addition to the home workshop. One or two points to consider are first that
ordinary lathe tooling can be used, and secondly that the angular feed arrangement
allows the cutting of features such as internal keyways and dovetails, again without
special tooling. | for one, had often considered making such a purchase and the
exercise involved in preparing this article would earlier have tipped the scales in its
favour. | have though recently taken an interest in woodworking and the garage where
such a shaper would have had to reside is now brimming with woodworking
machines. The project in this article has, as a result, been carried out on a small Adept
hand shaper, probably from the 1930's. The methods used in making it on a larger

motorised machine would be much the same except for the manual effort involved.

was not a major problem, boredom being
a greater concern.

The cross feed on the Adept is not
calibrated so it is not possible to accurately
set the feed for each traverse of the tool.
Even if it was, stopping at each stroke to
place on a definite cut would make it a
very laborious operation. Because of this
one takes a cut, tweaks the cross feed
handle and takes a second cut and so on.
If the width of cut is set too large then the
effort to make the cut will be more than is
acceptable; as a result one soon gets the

Adjustable angle plate

The subject is an adjustable angle plate
made from castings available from The
College Engineering Supply (Ref. 1). In
terms of size (72mm x 82mm x 120mm), it
is near the limit of what can be tackled on
the Adept, though on an industrial shaper,
even of the smallest size, much larger
items would be at home. Readers
contemplating obtaining an Adept, or
similar manual shaper, may wonder about
the physical effort involved and for me this

12

Harold Hall undertakes a
practical and physical exercise
using the Adept Hand shaper

hang of adjusting the cross feed. Powered
shapers usually incorporate a ratchet
operated feed with means of varying the
amount of feed between strokes. This
often has no direct calibration, and it can
be either a case of suck it and see, or
measure the feed per ratchet tooth, and
arrange the number of teeth caught each
time to suit.

Potential owners of a manual machine
may though like more detail. | made a
mark 5mm from my last cut and counted
the number of strokes to reach it, this
worked out to around 50 equating to cuts.
of 0.1mm. | then counted the numkber of
strokes | made in a minute and this
averaged out to 28. With the width of the
widest casting being in the order of 30mm
the number of strokes works out to 900
taking a time of 32 minutes. | doubt if any
one would complete this at one go, and for
my part, | stopped twice to do other
things. This was though, more a case of
boredom than physical fatigue. The length
of the castings is such that the stroke is
very near the maximum possible and in
terms of effort made the task appreciably
more arduous than a shorter casting
would have been.

Having made these observations | do
hope that | will not put off any reader from
obtaining a manual machine if this is all
that can be justified. Other than size, a
motorised machine's only real advantage
over a manual machine is that it can be set
to run without constant supervision as
width of cut and length of stroke can both
be set to the task in hand. From now on
my comments will relate equally to either
a manual or motorised machine unless |
note otherwise.

Tooling and accessories

One major advantage of the shaper is that
it can use the same cutters as used on the
lathe. As a result no extra tooling is
required and sharpening of tools is
relatively simple. Also the milling machine
accessories, vice, angle plate, etc. will also
satisfy the needs of the shaper. It is also
worth commenting that, as with milling
and turning operations, it is often possible
to lock a non-moving slide, giving
improvements in rigidity and accuracy.

Manufacture

Machining the castings is a simple
operation with only one feature that
presents a problem, that is, that the axis of
the pivot pins must be accurately parallel
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2. Rough machining ‘
the main face.

to the angle plate's working surfaces. At
this stage rough machining to remove the
outer skin is all that is being undertaken
and dimensions are not that critical as the
castings have plenty in hand for eventual
machining to the dimensions on the
drawings supplied. This process helps to
avoid problems that may occur with
distortion when surface tension is released
due to the initial machining. |deally, parts
should be allowed to age after the initial
cuts as changes do take some time to
emerge fully. In critical situations involving
large castings, this time lapse can be as
long as a few months, but here the part is
small, and most of the changes will occur
within hours, so a day or two between
roughing and finishing will be more than
enough.

First check that the two longer faces are
reasonably straight and parallel for
gripping in the vice, those that | received
did not need any work to be done on them
at all. Even so, when holding such items in
a vice it is good practice to protect the vice
with pieces of thin hard card, soft copper
or aluminium. This will compensate for
any very slight roughness in the casting.
Do though, make a small chamfer, say
1mm, around the four sides using a
grinder or old file hefore placing the
casting in the vice. This avoids the cutter
having to cut through any hard spots that
may exist on the edge.

Set the casting in the vice with its
bosses resting on the bed of the vice and
very lightly tighten with the casting
nominally level, left to right, Use packing
under the bosses if the depth of the vice
jaws is too large. With the chosen tool in
place, and just above the casting's surface,
operate the ram to check that the top or
the casting is parallel to it within
reasonable limits, so at to achieve a
consistent depth of cut.

Unless your shaper has been accurately
installed, {mine is only tem porarily bolted to
the top of the work bench), it is unlikely that
the table surface is accurately level. In this
case mount a protractor from a toolmaker's
combination on the table and set this to
read level, then use this to set the casting
left to right, again to achieve a reasonably
consistent depth of cut, Photo 1. Any
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setting so it may be a case of repeat and
repeat again until a satisfactory result is
obtained in both directions. A piece of
packing, as required, under one of the
bosses when making the first adjustment
may make it more stable for the second.

For the roughing stage select a right
hand tungsten tipped knife tool and work
left to right, Photo 2. This direction is of
course not essential and working right to
left is equally acceptable using a left hand
knife tool. Initially set depth of cut to about
0.5mm deep and if your machine has auto
cross feed (all motorised shapers do and
some manual ones also) then set this to
about 0.1mm. If you are using a manual
machine final setting will be a case of trial
and error and the strength of your arm.
Machine the top surface completely but do
check that the depth of cut does not vary
too much due to the top surface not being
flat or accurately set. This will only
become a problem if it becomes too small
when the tool may rub on any hard skin
rather than cut through it, or if too large,
then the manual effort will become
excessive. Repeat the process for the
second casting.

Clapper box

One aspect of a shaper that may come as
a surprise to the newcomer to shaping is
the method of holding the cutting tool. To
avoid the tool rubbing excessively on the
return stroke the tool holder is hinged to
allow the tool to lift on its return. The part
that provides this feature is called the
Clapper Box. This can also rotate to make
sure that when machining vertical faces
that the tool lifts away from the machined
surface, This action is depicted in SK 1.

Machining the edges

Set up an angle plate on the work table
and add the first casting so as to machine
the long edge as in Photo 3. Positioning of
the angle plate is not critical but ensuring
that it is adequately clamped to the
machine table is, as is also the clamping of
the part to the angle plate. Do therefore
use sufficient clamps for the task. One too
many is far better than one too few. As
with the main face, grind a small chamfer
on the end and set the part so that the
depth of cut is reasonably constant.
Having completed the first edge turn over

adjustment necessary may disturb the first

4. Setting up the
casting for machining
the short edge. ’

and repeat the process on the second
edge. This time make sure that the already
machined edge is sitting cleanly on the
machine table so as to make sure that the
twao edges will be parallel after machining.
If the angle plate is too high then a parallel
will be necessary to raise the part for
machining.

Machining the shorter edges follows
essentially the same process excepting
that when setting up for machining the
first edge, the part must be set up with the
longer edges square to the machine table,
Photo 4. This ensures that the four edges
will be square with one another. With the
machining taking place well above the top
of the angle plate leverage was high,
added support was therefore added to the
angle plate, as shown in Photo 5. With a
taller angle plate this would not have been
needed. When machining the second short
edge the part can again be located off the

o]
| |
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WORKFACE

X INCORRECT, TOOL LIFTS INTO WORKFACE
Y CORRECT, TOOL LIFTS FROM WORKFACE
CLAPPER _BOX SETTING FOR

MACHINING VERTICAL FACES SK. 1
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5. An extra support has been added to
give added security to the mounting for
machining the short edge.

Machining the bosses

This operation differs from those already
carried out as a vertical face is being
machined with feed being applied by the
down feed, rather than the cross feed.
Because of this the clapper box must be
set up as illustrated in sketch1 and shown
in Photo 6. Take note that both left and
right hand faces are being machined and
the clapper box angle and hand of tool will
need changing to suit. Just seen, bottom
left of the photograph is a small piece of
steel in the tee slot to give added support
to the casting. Leave the faces oversize,
say 0.5mm, for finish machining at a later
stage. Do machine down to the plate’s
surface, completely removing the filet
between boss and the rear surface. Repeat
for the second part. Whilst unlikely to be a
problem, the bosses may tilt slightly due
to release of surface tensions, so leave for
a day or two before finishing to size.

Finish machining

The processes for finish machining are
almost identical to those used at the
roughing stages. Howevwer, | would
suggest that the bosses are machined first
as | consider it easier to finally machine
the edges dimensionally relative to the
already complete bosses rather than the
reverse.

First, machine the part having the wider
boss spacing, starting with its inner faces
and, using the best possible method
available, determine the dimension
between the two inner faces. Your method
for measuring this gap will depend on
your equipment. A full set of slip gauges
would be ideal but a digital caliper or a
turned distance piece used with feeler
gauges, then measured by micrometer
would also work. Follow this by finishing
the outer faces making each boss
nominally 12mm wide, dimension not
critical.

Repeat the process for the second part
but this time measure aver the two outer
faces using a micrometer or caliper to

14

6. Rough machining one of the boss faces.
Note the setting of the clapper box.

achieve the required dimension. Do take a
cautious approach and aim on the large
side as the application of a scraper for final
finishing to size would not be
inappropriate. The essential requirements
are that the outer faces of the inner bosses
must accurately fit the inner faces of the
outer bosses and that the mating faces on
each part are parallel. The latter is easily
achieve by machining all four faces whilst
the part remains on the shaper table but
accuracy of fit between the two parts can
only be achieved with care.

Two situations when setting up for the
above, need to be taken care of. The
vertical slide can pivot to enable sloping
faces to be machined and because of this
the slide needs checking to see that it is
accurately upright. An engineer’s square
off the machine table and onto the side of
the slide should be sufficiently accurate for
this application. Second, the bosses must
be machined at right angles to the long
edges of the casting, to achieve this set up
a fence parallel to the cross feed as shown
in Photo 7. This will be more reliable than
the piece of steel in the tee slot, photo 6,
but assumes the ram travel is at right
angles to the cross feed. You may wish to
check the accuracy of your machine .
Mount the castings against the fence and
machine bosses to the dimensions
required, Photo 8. As critical dimensions
are involved in this operation precise
setting of the cross slide will be necessary.
If this is not calibrated a dial indicator, set
up as in photo 8, will overcome the
omission.

If you are machining the angle plate on
a motorised shaper then working to the
given dimensions is the approach to take.

7. Positioning a fence for accurately
locating each part for final finishing of the
boss faces.

Howvever, if using a manual machine then
leaving the outer dimensions and plate
thickness larger than quoted will
significantly reduce the effort involved as
the castings have quite a lot of excess
metal.

Next machine the edges using the same
set ups as at the roughing stages. Only the
dimensions for the distance between the
centre of the bosses and the nearest long
edge are critical for each case. The 16mm
dimension on the smaller plate should be
worked to whilst the 26mm dimension on
the larger plate will need increasing if the
plate thickness is to be increased, see SK2.
The widths of the two parts are not crucial
but an effart should be made to make sure
that their edges line up after assembly.

B

SK2 Dimensional
adjustment

[ 1
s

NOTE

IF THE THICKNESS OF THE TWO HALVES ARE
LEFT THICKER THAN THE 12Zmm QUQTED ON
THE DRAWING TAKE MOTE THAT DIMENSIONS
"X" WILL NEED INCREASING ACCORDINGLY.

SOME MACHINING OF THE BOSSES AT "7
MAY BE NECESSARY TO ENABLE THE TWO
HALVES TO FIT CORRECTLY.
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(Drawing courtesy College Engineering Supply)
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8. In the absence of a calibrated cross feed
the dial indicator enables precise
adjustments to be made.

Follow on by finish machining the main
faces of each half using a round nose
finishing tool, and as any hard spots will
have already been removed a high speed
steel tool will suffice. It is though only
possible to make very light cuts with this
form of tool so first use the knife tool used
at the roughing stages if working to the
thickness dimension given on the drawing.

Setting the top surface accurately for
finish machining can easily be done by
clamping a piece of steel to the top surface
then, using spacers off the vice jaws,
mount in the vice as shown in Photo 9.
With this done it should easily be possible
to take a finishing cut of about 0.1Tmm
using a round nose tool as illustrated in
Photo 10. It can be seen that the quality of
finish is far superior to that achievable
when machining castings on the milling
machine. The round nose tool should also
have been used for finish machining the
edges.

Turn the larger part over in the vice, and
support it using parallels, and machine the
edge of the casting as shown in Photo 11,
the 10mm dimension will need increasing
if plate thickness has been increased over
that on the drawing. Similarly machine the
other casting but this time only 2mm wide.
Place the parts together to see if they
assemble correctly. Some slight additional
machining, particularly on the bosses, may

16

“cut result in a very
. good finish.

be necessary to ensure the parts mate
accurately. This is important for the final
accuracy of the finished plate. Whilst the
vice is still on the table use the set up to
machine away the CES casting numbers.
These are very prominent and will get in
the way of clamps when the angle plate is
finally put through its paces.

Boring the bosses

This is a critical operation as it makes sure
that the angle plate is accurate at all angles
and to achieve this | have chosen to drill
and finish bore the holes on the lathe.
Before proceeding with the angle plate
make a suitable boring bar. | made one
from %sin. diameter steel (11.11mm),
150mm long and fitted with a 3mm
diameter high speed steel tool bit. With so
little space to play with (it has to bore a
12mm diameter hole starting from an
11.5mm hole) the projection of the bit from
the bar was a nominal 0.3mm. This would
only allow very shallow cuts but at a free
length of 120mm this was all the bar
would be capable of. SK 3 shows the
arrangement.

If you do not know the exact dimension
from the surface of the lathes cross slide
to the lathes centre now is the time to
determine this. Place a piece of steel in the
three-jaw chuck and turn to run true and
measure its diameter. Now measure the
distance from the top surface of the cross
slide to the under side of the part in the
chuck, slip gauges are a good method.
Add the dimension arrived at to half the
diameter of the part in the chuck and you
have the dimension required, make a
permanent note for future use.

Determine the dimension of the
eventual holes from the plates” surfaces
from the drawings, amending this as per
SK2 if either plate has been made thicker
than that quoted. Taking this dimension
from the height of the centre above the
cross slide you have the depth of packing
required to bring the plate up to the
required height. The dimension arrived at
for “X"” (SK2) is mot critical and some
variation on this, say - 0.0mm + 0.5mm,
would be qguite acceptable, which will ease
the problem of finding suitable packing; in
my case a single piece of 1in. (25.4mm)
was perfect for the task.

Bolt an angle plate to the cross slide
setting this parallel to the lathe’s axis; use
an engineer's square off the side of the
cross slide for the purpose. Place a centre
in the headstock mandrel and measure the

round nose
and a shallow

9. A plate clamped to the rough machined
plate, together with spacers between it
and the vice jaws enables the part to be
accurately set up for taking a shallow cut
for final finishing.

distance of the pointed end above the
packing. Then, adjust the cross slide until
the distance from the centre point to the
angle plate also matches this dimension,
lock the cross slide in this position.

First, clamp the larger of the two parts
onto the packing with its long edge against
the angle plate. Follow this by placing the
smaller part against the angle plate
making sure that it sits accurately on the
machined portion of the lower part and
clamp in place.

With a drill chuck in the lathe mandrel
first drill with a centre drill followed by an
11.5mm diameter drill, drilling through all
four bosses, Photo 12. Follow this by
fitting the four-jaw chuck fitted with the

0.3
E@
MAKE BAR 1
150

mm LONG o ?/16”

©

BIT SHAPE
SK3 Boring bar
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12. Drilling the hole in the bosses.

boring bar mentioned above. Use the
chuck to adjust the boring bar to give a cut
of 0.1mm and bore through the four
bosses, Photeo 13. Continue to make small
adjustments until the screws supplied just
slide into the bored holes. Do take care to
make this as close a fit as possible.

Whilst the angle plate is still in this
position change the boring bar for a
shorter, more robust, boring tool and make
the counterbores, Photo 14, Fit a screw
into this hole, then fit a nut and tighten.
Remove the angle plate, turn over, refit
and counterbore the second end.

Now comes the testing time, fit the
second screw lightly, loosen the first screw
and carefully clean away all cast iron
fragments. Open up the two halves as far
as they will go, tighten both screws and
check the accuracy with an engineer’s
square. For my part | was delighted as |
could detect no error using my good
quality square.

Dismantle and remove sharp edges with
a fine file and for a final finishing touch
paint the parts of the casting that are still
in their rough state after having cleaned
them up using an old file. The completed
angle plate can be seen in Photo 15. It will
be noted that at this stage | have chosen
not to machine any slots in the angle plate.
These will probably become necessary for
effective use sometime in the future. At
that time, | will assess whether the
arrangement should follow that given on
the drawing, or whether the slot detail
should be modified to match either a
machine or a job in hand.

14. Making the counterbore f8r the ~
screw head.

February/March 2004

13. Boring to required diameter.

Other shaper
applications

This article ably illustrates the use of the
shaper for producing horizontal and
vertical faces. Amgled faces, such as those
used for dovetail slides would be done in
much the same manner as the boss faces
but with the top slide set to the required
angle, and the clapper box set to ensure
tool clearance on retract.

Adding keyways to internal bores can
also be carried on the shaper. A bar, rather
like that used for boring the bosses would
be set up but with a suitable square end
cutter and the keyway made by passing
this through the bore. The depth of
keyway is then controlled by the top slide.
It is also possible to consider the shaper
for forming features such as Tee slots,
however is then necessary to also look at
locking the clapper box action

Shaper in the
workshop?

For my part if | had the space | would
certainly acquire a powered machine but
meantime | will, at least, make more use
of my manual machine for taking initial
cuts from any future castings using
cheap lathe tools, and avoid risking
my expensive and difficult to sharpen
end mills on them.

Long term readers of the magazine may

remember my articles on making the CES
gear hobbing machine that contained a
number of largish castings to machine.
The machine was made with the sole
purpose of providing an article and so it
was appropriate that it was made on a
milling machine as these are far more
commeon in the home workshop. However,
if | was now to make one purely for my
own purposes | would certainly prefer to
make it using a powered shaper. The
reasons for this being: reduction in time
to complete the project, being able to
leave the machine in auto feed to
complete a task, rather than sitting at the
milling machine laboriously winding the
table back and forth, improved finish, no
damaged expensive cutters, no need for
an expensive dovetail cutter.

So if you have the space, the money

and work frequently with castings, | would
thoroughly recommend acquiring a
shaper. | make the point with particular
reference to castings as to date | have not
tried using the machine in anger for other
materials. Other materials and more
complex set ups might form the basis of a
future article.

Some readers may find it useful to refer
back for additional reading in backnumbers
of Model Engineers” Workshop. Several
articles based on shaper techniques have
appeared:- First strokes with a shaper iss.
22 pg. 40, More stokes with a shaper iss. 24
pg. 58, Final strokes with a shaper iss. 25
pg. 27, Shaping tee slots the easy way iss.
25 pg. 69, Hand shaper and Vee blocks iss.

32 pg. 40.

15. The finished
angle plate.

Supplier

The College Engineering Supply, 2
Sandy Lane, Codsall, Wolverhampton.
WV8 1EJ Tel/Fax 01902 842284 Website
www.collegeengineering.co.uk E-mail
sales@collegeengeneering.co.uk
Casting “Small Adjustable Angle Plate™
Ref. B59. “Shoulder Bolts" Ref. 559/C
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1. Various sizes of component and associated pch lands.

f one looks inside any modern
electronic device the chances are that
it is constructed from "surface
mount” rather than “through hole”
components. The primary reason is that
surface mount components are more
suited to robotic construction and you do
not have to drill any holes. The net result
is a cheaper more reliable product. One
of the other drivers behind surface
mount technology must surely be the
cell phone industry which strives for
smaller and smaller phones. The
consequence of all this is smaller
components assembled by robots
without a soldering iron in sight.

The net result is that amateur
construction with these components
appears impossible. However, with the aid
of some simple techniques and tools this
is not the case. Once the techniques have
been mastered you will never want to drill
a hole again.

18

Types of component

Before discussing the techniques | would
like to describe some of the typical
components and their sizes, and outlines.
Do not immediately think all this is too
small, as some of the techniques to be
described are forgiving in terms of
component placement.

Resistors and
capacitors

These components are identified by a
number code which is related to their size,
e.g. 1206, 0805, 0603, 0402 -in decreasing
size order.

Resistors and ceramic capacitors can be
obtained in all these sizes but for amateur
purposes steer clear of 0402. The obvious
place to start is with the largest size 1206
(there are larger sizes but they can be
ignored at this stage)

Impossible for amateurs? Not
if you follow Chris
Fouweather’s advice on
equipment and techniques.

All of the normal resistance values can
be obtained in all four series but there are
limits to the capacitance values obtainable
in each series. This changes all the time as
manufactures refine and develop their
components. As a guide only 1206
capacitors are obtainable up to 10if and
0603 up to 1if (these values refer to low
voltage components only but the situation
changes rapidly.

All of the above components have no
legs / wires which has a consequence for
hand soldering which will be discussed later.

Semiconductors
(transistors and
integrated circuits)

Virtually all the normal “through hole”
components have a surface mount
equivalent but the nomenclature can be a
little strange. | will describe some of the
more common outlines.

® SOT23 This is the standard small
transistor package but diodes are also
produced in the same form

@ S08 is the equivalent of an 8 legged
device such as an operational amplifier or
555 timer. Devices with the same
nomenclature are referred to as SO*
where * =number of connections (legs)

@ SSOP is a smaller version of the above
where the spacing between the legs is
even smaller.

All of these components are shown in
Photo 1 with their associated printed
circuit board lands on a 0.1in. grid with a

3. Spring loz 1
jig in use.
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4. Modified domestic iron.

one pound coin for comparison.
Realistically you can salder all of the
devices described so far with a
conventional soldering iron (fitted with a
small bit) with the exception of SSOP and
0402 resistors and capacitors. There are
other techniques to deal with the smaller
components which will be described later.
Vision

Clearly some of these components are
small and although | can read in good light
without glasses | cannot solder without.
My solution was to buy a pair of glasses
(+4.5) from a car boot sale and the
problem was solved for £2 .You can get all
sorts of visual magnifiers/lights but | find
that an extra strong pair of glasses plus a
cheap halogen lamp to be ideal. Total
investment in visual aids is about £10 if
you add a x10 Loupe or similar. The latter

is for checking your board after it has been
soldered.

Manipulation aids

Before we can start to solder these small
components we can make life easier for
ourselves by purchasing a pair of good
tweezers to handle our components. You
can use ordinary tweezers but they are
frequently magnetic and have a nasty
habit of attaching themselves to our
components (more correctly the other way
round). Alternatively you can purchase
some tweezers designed for surface mount
work for about £10; that said | have not
bothered and live with irritation. The key to
success is a small spring loaded jig which
is a pathetic version of one | saw in a
book. | was going to make a better one but
that was three years ago, and the original
just keeps on going. It can be seen in
Photo 2 and figure 1. It makes all the
difference between success and failure.
The reason is due to what is known as
“"tombstoning”.

If you try to solder one end of a resistor
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5. Tool for paste application.

without restraint one end pops up due to
the surface tension of the molten solder .If
you attempt to move it you stand a good
chance of damaging the component. With
aid of the little jig this does not happen
and all you have to do is concentrate on
putting the component in the right place
and soldering it. A close up view of the jig
holding a chip in place is shown in Photo 3

Having set the scene we need to make a
start.

Actually doing it

So now we have all our artificial aids
together we can start to solder. Pick up our
component with the tweezers place it in
the correct position, trap it with our
improvised clamp and solder. That is
about it really, the rest is just practice and
a bit of hand / eye co-ordination. The key
to soldering is not so much a small bit on
the soldering iron but the use of fine
solder (26swg or finer) applied to the
junction of the component and the board.
A liquid flux applied by flux pen or total
immersion also helps.

There is nothing to be frightened of as
modern components are almost bullet
proof and stand staggering amounts of
abuse (heat). A good hot iron and the
solder joint is done in a flash as the
thermal capacity of everything is so small.
All that is needed is a standard 15-25 watt
iron with a small tapered bit -0.5mm (see
references). You do not need a
thermostatic/digital anything. When you
have soldered the component correctly
there will be a curved meniscus between
the component and the board. This is
illustrated diagrammatically in figure 2

SN
}"-
>
L

At

An alternative
technique for the
desperately small stuff

Believe it or not this is even easier as you
do not need a soldering iron .You need an
old iron - try the car boot sale again.
Remove the outer case and all the
associated gubbins till you are left with the
base plate and the thermostat mounted on
it (Photo 4). You will probably need to
fiddle with the thermostat as not many
irons produce a high enough temperature.
Adjust the thermostat such that when a
PCB is placed on it with some solder paste
on the surface it melts to give a bright
shiny surface in about 5 secs. You now
have the perfect soldering device for
dealing with small components.

Rather than use cored solder we are
moving on to solder paste. Make sure you
get the correct material for hand use-see
references. The smallest quantity you can
buy is a 25g syringe. It should be kept in
the fridge but care is needed as it is
powdered lead suspended in a flux. Solder
paste can be used in one of two ways. It
can be applied to the printed circuit board
with the aid of a pin mounted on a piece of
dowel (Photo 5) or can be applied to the
component itself in a most elegant way
which controls the amount of solder paste
transferred to the component. Using this
technigue you can solder any of the
components with very fine leg spacing
such as TSSOP components. | cannot
claim any credit for the technigue as it was
discovered by a good friend Andy Dagger.
| will describe the technique in mare detail
later. An example of a small printed circuit
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8. “Drag the legs of the
component through
the sol 2

board to which the solder paste has been
applied is shown in photo 6, and photo 7
shows the same board after the
components have been added and
soldered using the domestic iron
technique.

Soldering a complete
board and dealing with
small leg spacings

This technique relies upon the use of an
upturned domestic iron modified by
adjusting the thermostat to give a higher
temperature than normal.

Take a printed circuit board and apply
solder paste with a pin to every place
where the components are located . A
good tool for the job is a sharp pin bound
to a piece of Bamboo skewer previously
described.

Carefully place your components with
the tweezers and check with a loupe that
all the components are correctly
positioned. Place the board on the hot iron
, wait for the solder to melt and carefully
slide the board to the edge of the iron and
remove with the tweezers. Some care is
needed as the solder is still molten.
Provided you are not “ham fisted” the
surface tension of the molten solder will
hold everything in place. If you have
several to do the process is only
marginally longer than doing one. Using
this technique you can solder most
components including integrated circuits
of some complexity with the exception of
SSOP type integrated circuits with leg
spacings of 0.5mm.

In order to deal with the latter the
technique must be modified and the solder
paste must be applied to the component.
To do this spread some solder paste on a
margarine tub lid and make sure that it is
spread out with a piece of the same plastic
- see photo 8. Pick up your integrated
circuit with a pair of tweezers and drag the
legs of the component through the solder
paste. Practice is required but the
technique is very easy to master. If you
look closely you can see the drag marks in
the solder paste. The further you drag the
legs through the solder paste the more
that adheres to the legs-it is a matter for
judgement and practice.

If you bridge the gaps between the legs
just run a piece of paper between them.
Once all the legs are coated place the chip
on the board with care and heat up your
domestic iron as described above. The
technique will cope with all of the
components | have attempted to date and
is probably capable of dealing with
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anything the amateur could throw at it.

In the event that you do bridge between
two legs of a component after soldering all
is not lost as you can use very fine “solder
wick” to remove the excess. Solder wick is
a specially impregnated woven copper
braid which rapidly absorbs excess solder
when pressed into a soldered joint with
the end of a soldering iron. It is a useful
adjunct to our toolkit.

Desoldering

components

At first sight this can be a daunting
prospect. The cost of professional tools
such as hot air pencils and dedicated
attachments for soldering irons can be
prohibitive but you can make your own for
virtually nothing.

Purchase some of those crimp on
terminals used for cars. Select the ones
which are designed to go under a terminal
post (see photo 9). For each size of
passive component cut out a slot to leave
a gap which will just fit around the

component, Jam the end with the hole on
the end of a tapered soldering iron bit and
you have a near perfect device for
removing passive components (photo 10).
Using it you can remove all of the resistors
and capacitors from a computer board in
less than hour. Just place the bit around
the component, wait for the solder to melt
and lift the component off with a pair of
pointed tweezers. This can be seen in use
in photos 11 and 12. The tweezers are
omitted for clarity. There is no need to
modify them for a special or different size
as they are so cheap.

For transistors and integrated circuits
you can use a piece of brass tube with
some cut outs and the same technique. A
posed shot showing a piece of brass tube
about to desolder an SO8 chip is shown in
photo 13.

The other method is to use a hot air
pencil but commercially they can cost
several hundred pounds. An alternative is
to use one of the small gas powered
soldering irons fitted with a hot air blower
({photo 14). Much more care is needed and
it is more difficult to direct the hot air onto

©
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the area of interest. The same device can
be used to solder components but it is not
as easy to use as the domestic iron
method.

If you only have a couple of valuable
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Two views showing the approach and use of the “Desoldering iron”.

chips on a board then the easiest method for
removal is to sit the complete board on top
of the iron ,wait for the solder to melt and
pull the chips off with a pair of tweezers.
Some people use hot air paint strippers but |
have no experience of their use.

The sizes of these components may at
first appear a little intimidating but | had
never handled them until a few years ago
and | cannot envisage going back to their
though hole versions. Before long they will
probably not be available anyway.

A good way to start is to find an old
madem, computer board etc and remove
some of the components. You can try
soldering them across the tracks in
veroboard with the larger components. A
hundred 1206 resistors is about £1.20 so
that would be a viable route. Before long
you will be hooked. One tip is not to buy
large stock of the larger components as
very quickly you will decide to move down
a scale leaving a complete set of resistors
you will never use. Just buy the
components you need for individual
projects and before long you will end up
with most of the common passive

components. You will also need a
subdivided box to store them in otherwise
they will end up in a jumble. Remember
that whilst the resistors are marked with
the values the ceramic capacitors are not.
With capacitors only get out one value at a
time and return the remainder to their
packaging when finished otherwise you
will end up not knowing what value your
jumble of capacitors are. (The reason they
are unmarked is any marking process
would alter their capacitance.)

Itis a good idea to make a small sub-
divided cardboard box to keep your
components in some sort of order. As an
aside | have found that an electric glue gun
is ideal for quickly sticking the subdivisions
in place.

Antistatic precautions

In theory one should be wary of static
electricity damaging CMOS components
and a properly grounded soldering iron
should represent the minimum precaution.
|deally one should work on a purpose
designed conductive mat. In practice | have
worked with printed circuit boards on
pieces of paper, cardboard, and almost
anything to hand depending on the state of
my workshop. However beware of synthetic
jumpers/clothing etc. To the best of my
knowledge | have not damaged any static
sensitive components despite this casual
approach, but you have been warned.
Detailed consideration of static precautions
is beyond the scope of this article.

Health and safety

Solder in the form of wire and paste
contains lead which is poisonous. Solder
paste contains lead in a finely divided form
which is even more dangerous. Good
ventilation is essential with any form of
soldering. Personal hygiene is important.
Do not smoke and solder and
handwashing before eating /food
preparation is essential. Do not allow
solder paste to come into contact with the
skin. There is nothing to be frightened of;
it is just plain common sense.

Suppliers

CPC plc

Component House, Faraday Dr,
Preston, Lancs PR2 9PP

Tel: 08701 20 25 30

email: sales@cpc.co.uk

26swq solder order code SD00146
Future no clean flux order code
SD00085

Solder paste order code SASMSP 105L
Desoldering braid order code
SD000662

Antex type C or CS18 soldering irons

Other suppliers

Farnell stock all of above

(may be different manufacture)
www.farnell.com/uk

Tel: 0870 1200 200

Good source of surface mount
components

Maplins stock soldering irons but not
the fine solder
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MK.3 WIRE
ERODER (2)

1. The Mk.3
wire eroder

A brief aside on the

avoidance of scrap

Right at the start of the machining work on
the first Mk.1 Wire Eroder, | encountered a
problem, and | hope this little tale will
help others avoid the same pitfall in
setting up the mill. | had decided to check
that the mill head was truly vertical to the
table, before starting on the main
machining of the eroder parts. To this end,
| set up a dial gauge on an arm mounted
in the spindle. This could then be rotated
and the dial would then, by resting on the
bed, measure any discrepancy in
squareness of the quill to the bed. Of
course it is simple to read the dial when it
is facing you, but it is to say the least

Peter Rawlinson commences construction of the

mechanical assembly.

awkward when the dial is facing away
from (I have no room to get round the
back of the mill.) | use a small round
mirror { 26mm dia.) which is mounted on a
1560mm pencil shaped handle but this
gives very limited vision

This setup was used and the head
tightened up apparently in perfect
alignment; it was not until the first two
parts were put together that the problem
was discovered. The carefully bored and
reamed holes for two of the parts of the Y
& Z" movements, when put together, fitted
and looked like a birds beak with a
discrepancy of some 2 degrees. After a
few harsh words, | decided to check again
the alignment of the head, and again |
found that it appeared to be perfect. After
a while the cause of the problem dawned
on me. The dial gauge has a small needle
which shows how many millimeters the
plunger has travelled and | had checked
this as | took my readings, and it was on
the same digit (how many readers are
ahead of me now}, and you are correct.
The needle, had become loose on it's shaft
and was not reading at all but was stuck
on the same number. The next set up used
a second gauge and the head was then
correctly aligned with no further problems.
But the gremlins (probably relatives of Ted
Wale's “little men") can certainly hit hard

at times and the gauge was propelled into
the dustbin from a long distance,
accompanied by the two irrecoverable
components,

| hope this short discourse will help
others to avoid making the same mistake.
One problem with making this check is
that anything mounted on the bed has to
be removed first but | have recently
thought of a gadget for carrying this out
without any need to remove any mounted
accessories, but that is a subject for
another day.

Choice of material

It should be noted that the materials used
for many parts of the machine were often
decided by reference to what was either
on the shelf, or in the scrap box.
Prospective builders may choose to
modify design details in line with their
own materials stock.

Y and Z axis motion
parts

For the movement axes, my convention is
to call the horizontal axis “Y" and the
vertical axis "Z". Having resolved the mill
problem, the “Y & 2" parts were machined
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Fig 1 General arrangement
Y-Z motion

first without undue delay. As noted
before, the design has changed
somewhat over the five months that this.
has taken, but this part of the design has
remained constant. The making of the
backlash compensation “nuts” does
require to be very accurate, and the same
comment applies to the two lead screws.
| have specified standard M6 threads and
used a Coventry die head to cut these
threads on a free machining quality
stainless steel. | have also used for the
vertical slides some linear ball bushes
and their matching hardened and ground
steel rods which were obtained from
Model Motors Direct. These rods were of
course solid but the speed of movement
could be affected by their weight, so after
some machining experiments, the centres
were drilled out to lighten them. This was
carried out from both ends, a series of
sizes was used ending up with an "A"
drill. (The rods are 10mm dia, and have
been detailed on the drawing as stainless
steel rod for consistency with the
horizontal components.).

The "Y" axis could use the same
bearings but | decided against that on
cost grounds, and chose to use “oilite”
bushes as | have used these in the past
for the main slides of the C.N.C. mill
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2. Checking mill head'fer squaleness

where they proved very successful. These
are run on stainless steel 10mm dia. rods
which have been proved accurate enough,
although | must confess to some initial
misgiving.

Throughout the design | tried to
minimise the weight of the oscillating
parts and to this end machined the “yoke”
which takes the backlash compensation
nuts to a minimum size, although these
parts could probably be lightened still
further.

Spools

The next parts were the spools. As
outlined previously, the core was
machined from nylon, while any
convenient plastic can be used for the
flanges. The only problem encountered
was the “cratering” of the nylon when the
self tapping screws were tightened (raising
the material around the screw), and it was
necessary to strip them both down clean
off the cratering and then reassemble.
With a little forethought, this difficulty
could probably be avoided by lightly
countersinking the holes. The assemblies
were then bored through, and the taper
features added to the end flanges to give a
self centreing action.

Spool carriers

The next parts were the spool carriers .
These consist of an aluminum tube
screwed at both ends. The lower end has
the centraliser Loctited in place and these
tubes are then fitted with plastic bushes,
which are a rather sloppy fit on the shaft
to minimise friction. The spool shafts were
acrew cut, but the centralisers were tapped
as | had a tap of this size, which was also
used on the main lift screw (Z axis). The
centralisers have tommy bar holes shown
but these could be left off as they have not
so far been used. The bottom ones are
fitted with protruding pins and these fit
into recesses which are drilled into the
drive adapter and subsequently into the
KEB clutch.

Main framework and
gearbox

Mention was made earlier of
skeletonisation. It follows that the main
structure is composed principally of a
number of flat plates fitted together with
spacers and long studs allowing a view of
the “workings”. This, however, does not
mean that accuracy can be relaxed. On the
contrary | went to considerable trouble to
bore all holes exactly and to drill and ream
all the bolt holes for the rods. The rods
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(tapped both ends) were then made such
that there was a long plain section of each
rod mating with all of the plates that it
passed through, in this way the plates all
assembled with no problems of
misalignment.

The other factor in the alignment is that

the tubular spacers must all be the same
length. If not, then the plates will be
twisted on tightening up. Repeatability is
best accomplished by machining to a little
over length, setting a depth stop behind
the chuck jaws and then locking the saddle

4. Anti backlash nuts are
visible in this view of Y.Z
stepper motors

in position, before facing to length.

For setting out the structural plates, if a
DRO on the mill is not available then the
plates could be clamped together and the
common holes drilled through at one
setting. Another method is to set up
machinist’s buttons but that procedure is
outwith the scope of this article. It would
also be possible to use a dial gauge and
size sticks and this has been covered in a
number of my articles in the past, and |
would refer interested readers to the
earlier series on the C.N.C. mill. This high

All Material Aluminium
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Fig 3 Bridge (Y axis spool end)
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he top and bottom plates

5. Machining

level of accuracy is considered essential on
the gearbox plates, but a little more
leeway may be tolerated on other parts.
The top, bottom, and other plates might be
marked out and drilled carefully, and a
similar approach adopted on the anti-
rotation bracket and limit switch parts.

The anti -rotation slide bearings are
plastic, running on 12mm stainless steel
rods. The “cross” frame was made from a
scrap of aluminum box section which was
to hand courtesy of a friend who, had
before retirement, owned a company
making sun blinds. On the drawing, this
has been detailed as a piece of 1Zmm x
25mm aluminum bar. This is bored to size,
and the bush holders are pressed into
place. The plastic bushes convey the dual
advantages of low friction and no
lubrication.

The top plate is machined with scallops
on both sides this being purely to allow
easy placement and removal of the spools
which have to be lifted straight up off the

F==4
169 - -
Bz

i
i
i
i
T Tap M4, For Striker Bar.
1

| | See Deetail of Pulley.
_E- ; M 5. Cap Serew, |

—  mm—

Fig 4 Z Axis Sup assembly and details

17 mm——+

L /7 Mi6 e,

e Lead Screw Mut. 1.off. Bronze.

Detail of Spacer & Insulators.

2.off Each Size

shafts. These were cut out on the bandsaw
and finished with a rotary sanding drum,
which was held in the bench drill. The
plate is also drilled and tapped for the top
bearing housing and | have shown slots
for the fixing of the main drive maotor. This
motor was obtained from Model Motors
Direct and is a 24volt DC motor fitted with
a combined gearbox with a ratio of 1:12.5.
It is controlled by a Vellerman Electronic
Pulse modulator (more of that in the
“Electric’s” section.) and is run at 16 Volts

and is well over powered for it's job. The
bottom plate is drilled and tapped for the
lower bearing housing.

The next parts are the main “gearbox”
plates and again these must be accurately
machined as there are fitted in and
between these, four plates, four ball
bearings, three needle roller bearings, two
clutches, one gear, and two toothed
pulleys.

The shafts do require special attention,
however and the stepped inner reverse

Shaft 6mm. dia stainless steel - thread M6

Machine to fit Toothed Pulley.{ 12mm.)

Tap ME.1/2" x 32 TPII—,

5 mm

— 12 mm L
84 mm == — 25mm R — %
A b All Holes T: MS5
o - 16 mm 6 mm ! > aped
=] mm
Tap M6. ©
Tap 5/8" x 32.TPL Tap M6.
Lead Screw Nut and Locking System. Bronze 1.off. Ream 12mm
— 5 mm /
le— 57 mm —| f _;.I!i I ; E | i :;.:_
30 mm I US| 1L
T “5-\ 635 mm | =l A !!é:ﬁ
{ I i 0
= mm—\\ L Stepper mounting bracket. 1 off. Aluminium 3 m.mi
47 mm— - L %QIZM e ma e
95 mm i =8 Tap M6. ‘T
O Tap M4.~ , 10 mm rzzzrzZzZd
T3 By 20 mm :f = <
203mm i (B )
. =\ Ream to Fit ™~ Nut Bush. 1.off. Mild Steel.
Slot by 10mm. 22mm. Wide.j Slot by 10mm. Smm. Wide. Stepper Motor.

Size 23. Stepper Mounting Plate, 1.off. AIuminiumI

Stepper Motor Coupling.
Material :- Mild Steel.

Fig 5 Y Axis Bridge and
drive details
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Fig 6 Y axis
Stepper drive sub
assembly

15 Tooth Timing Pulley.

/~Type 23 Stepper Motor. ©
/M5 Cap serews x 12.mm.long.
/ /
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165 mm Toothed Belt. -,

_—1.mm.Thick Washers. ©
: @24 mm
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o
: — @20 mm
11 218 mm
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Fig 7 Pulleys
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24mm  Fig 9 Brace blocks 2 off Aluminium
255 mm | ©
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: \—RS mm
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155 mm |
=26 mm -35m;I/SWWaM'X:’-4TPI-
10mm x 12mm x 20mm.Plastic Bush.

3/4" x 1/8™

Speol outer Shaft. 2.0ff.

{-—Tom:m)r bar holes if required.
Holes "A™ @5 mm —\ /

Fig 11 Spool
/M Setew 34" x 24 TPL - CAITiEr

shaft must be accurate with a very good
finish as there are three needle roller
bearings which run on the reduced
diameter.

| did not fancy turning this part from
one piece so | bored accurately a piece of
10 mm dia. silver steel and reamed this a
tight 6mm dia. then pressed and Loctited a
piece of 6 mm dia silver steel in place, this
worked extremely well and gave both the
accuracy and the surface finish required.
One feature shown on the drawing is an
oil passage 2mm dia. with outlet passages
enabling lubrication of each of the needle
bearings. The outer shafts in this area also
require accurate machining as these
control all of the forward and reverse
movements. There are also a number of
spacer collars, and some may require a
little hand fitting.

Forward & reverse
pulley

The standard pulley (type “T") has both
flanges remowved and is machined to the
16mm width shown on the drawing. This
forward and reverse pulley is then fitted
with a bronze hollow shaft that is bored to
take the fitting of two needle roller
bearings (this can be bored straight
through and the bearings pushed in from
each end, This assembly is then fitted with
the two flanges and here it is essential that
the holes in these flanges match up with
the armature (KEB) which is bolted to it
using M3 countersunk screws into tapped

L

lEf\—_/E_

120 mm

Fig 10 Spool
Material: Plastic as available. 2 off ©

028 mm JEas components
i BT ¢,\, Top can be 10mm Shorter.
-3 o=
019 mm [ i , i
23 mm I SEEE
Fit silver steel pins to protrude x Smm. S ’ L& mm” T § mm
il Fig 12 Gear box top plate
Spool centralisers. MS. 2.0ff. 1.off with holes "A." ( Bottom, Loctite in place. ) Aluminium x 3/8" thk.
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A Drill 4.6mm Di Top M4 4 s
ot x 4mm. —622
toffcachend [ 2207\ 72 mm

Spool holder support plate
Aluminium x 3/8" thick
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Fig 13 Drive housing parts

Intermediate clutch support plate
1 off Aluminium 3/8" thick

holes, using a little Loctite to stop any
possibility of coming loose. (Could be
riveted).

There is a grub screw fitted to make
sure the pulley is fixed to the shaft, The
bronze hollow shaft is made of this
material because it also act as thrust
washers onto the two adjacent hollow
shafts which are made of silver steel and
this material was used because the outer
diameter has a guaranteed size. This is
one of the more complex parts and a little
extra time will pay dividends.

The use of sealed bearings will give
better service and will not require any

lubrication but if these are not available a
few drops of oil occasionally will suffice.

The next article will deal with the
up/down motion, its associated
transmission, and the various other small
parts.

| am as usual happy to help where | can,

but telephone only please. However an
email with any queries before a call could
be helpful. Again | will not ring back for
obvious reasons.

Peter Rawlinson. Charing Kent.
Telephone: 01233 712 158.
Email: Piprawli6l@aol.com

Drill and counterbore for h!S cap heads
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February/March 2004 27



il

% The'drawbar %nd
the spindlé-threads'are;

Visible hege™ v,

hen, many years ago, Mr.
Morse chose the dimensions
for the range of tapers, he did
so to achieve that self locking
effect we have come to love for driving
drills etc. Many of our hobby size mills and
mill/drills are equipped with Morse taper
spindles, and in many cases, removing a
drill or arbor has to be achieved by
hammering the end of the drawbar. This
then carries the potential for damage to the
drawbar and possibly the spindle bearings.

In some instances it may well be
possible to use a pair of wedges set
between the spindle nose and an
appropriate feature on the arbor,
Howewver, nowadays | prefer to locate
milling cutters directly in MT3 collets
rather than use a separate milling collet
chuck as this gives reduced overhang and
improved rigidity, and there is therefore
no alternative to pushing the MT3 collet
out with the drawbar.

The suggested arrangement allows
pressure to be applied by means of a screw
thread, and as all the forces are contained
within the spindle, no load is transmitted to
the bearings. As can be seen from the
photos, the assembly has been fitted to the
Warco Mini Mill, it should also be
applicable to equivalent machines from
other suppliers such as Chester.
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George McLatchie casts aside the mallet and introduces

a screw exiractor.

(=]
- 5/8"AF § 20mm
'

e

“s0mmi
PART ADRAWBAR ' HEAD

==

110mm

PART D EXTRACTOR BODY

30mm

=—10mm

I

BORE,

25.56mm
|

40mm
INTERNAL THREAD 27mm x 1.5mm PITCH L/H
TO SUIT HEADSTOCK SPINDLE

= 4mm

PART B WASHER
(TO FIT DRAWBAR)

The extractor makes use of the thread
exposed above the spindle top nut. In
order to increase the number of threads
available, the top nut was removed and its
thickness reduced to 8mm. This was done
by taking an equal facing cut from both
sides, thus ensuring that the locking screw
remained central in the nut.

Just four relatively straightforward parts
are required, as shown on the drawings.
Part A, the drawbar has been
dimensioned to suit my MT3 collets. Your
arbors or accessories may require
variation in terms of length and thread
type. Part B is simply a thick washer to fit
under the drawbar hex.

o —

2. Drawbar plus washer,
and extractor assembly.

I18AF M10THREAD

—E=3 tiomm

PART C
EXTRACTOR BOLT

78mm 20mm
REMOVE TOP SPINDLE NUT & MACHINE

TO 8mm. TAKE EVEN AMOUNT OFF EACH FACE

Part C (the extractor bolt) is a simple
turning job, with the thread most easily cut
using a die. Part D (the extractor body) will
present just a little more of a challenge to
beginners, since it features an internal
undercut and an internal left hand thread.
Machine the undercut first, as it then
provides space in which to start the single
point threading tool, which in this situation
will pragress from left to right.

To use the extractor, first loosen the draw
bar two or three turns. Wind back the
extractor bolt in the body, and screw the
body on to the spindle thread, The
extractor bolt is now tightened down,
pushing and releasing the drawbar. The
extractor is then removed, and the
drawbar may be fully unscrewed to allow

change of collet or arbor.

3. Extractor in
place, knurled

finish makes
for a better
grip.
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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.

The Working Shop
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www.metalsontheweb.co.uk

A 21st century style business has been set up by Bob Mitchell to supply small quantities
of non ferrous metal to hobbyists. The catalogue is accessed via the web address, and
includes aluminium, brass, copper, bronze (phos. bronze, al.bronze, lead bronze), and
stainless steel, in round, flat, hex, and sheet forms, in a wide variety of sizes, with prices
being given on screen. Ordering is then by a secure on line system, despatch within two
days, and delivery by courier or 1st class post. Whilst the web based concept is new, the
business is operated by people with over 20 years metal supply experience. Contact may
be either via the web site or freephone 0800 587 6749, or post to Firth Lodge,
Shurdington Rd, Cheltenham, GL53 0JH.

East Fit Drive Belts for Workshop Tools
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belt is easily
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The Complete Car
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HALF NUT QU
MECHANISM

Peter Foyle describes a
modification to an existing
design

engagement thus stopping the carriage.
Rowland had made and was successfully
using the device on his Myford.

Blue sky
brainstorming

As with most things, having the device in
front of me, albeit in photographic and
drawing form, allowed me to consider a
number of options. What if | turned the
angle iron piece round and fitted the
mechanism to the inside? This would bring
the action two inches closer in to the body
of the lathe, also allowing the stop rod to
be closer. What if | introduced an extra
lever pivoting on the angle iron and fitting
directly over the half nut lever, and

1. Plan B, half nuts engaged

y first lathe was a heavily
modified Drummond, no back PAPER WASHERS TO

gear, no clutch, and when it GIVE SLIDING FIT = B ©
was running, rather dangerous — ___} - ?j_%}-»—

with the uncovered gears spinning. : 3 pane
However, it was a very good lathe to get
experience on, and it did have an

adjustable apron stop, a valuable attribute VIEW X - LATHEWAY
that was sorely missed when | updated to X
a nearly new Myford 7. | am indebted to a
“Scribe a line" contributorin MEWS87(Dec | = eropasey L. WU ___
2002 Jan 2003) Mr B Campbell of Perth, e e — ] /_,_T_"‘ 7f'} B
Australia, who reminded me how the et '-JI LN, VIEW Y
Drummond system worked (a dog clutch | { —
that disengages the leadscrew). Like me, -\\\- . o)
Mr Campbell would like a comparable o= DOWELS
system to fit on his Myford 1
Recently, in the ME (No.4183 dated 29
Nov 2002} Rowland Lowve's article and
drawings described a mechanism that TY
could fill the bill. This fitted on the outside 5;}&;‘8? E’SE"
of a length of 3%” angle iron bolted on the WASHERS mﬁ:\
left of the apron, and consisting of a il THHUST Sl{iE
linkage that connected the half nut lever - OMLY
via a trigger linkage, to a trigger. As the LOCKNUTH || LOCKNUT
apron, under drive, approached the set e
position, a stop rod tripped the trigger, % PATHOE :j
allowing a spring to lift the half nut out of | \SPLIT NUT g

BoLT—H POSN NOTC
TO —
SADDLE IO
LEVERS SHOWN IN\-
ENGAGED & FREE
f POS'NS
‘ “4 ..'. e c. i .- =
2 Plan ¢ hal_f,,’nﬂ"ﬁ_d!sbﬁgsqed ; Fig 1 General arrangement Plan C
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JICK RELEASE
FOR MYFORD

connecting it to the trigger link by a simple
rod? (The various holes would have to be
slightly larger to allow the rods to
articulate in the levers.) It could replace a
number of parts. What if | turned the
trigger leaf spring block over? It could
reduce the overall height..... and so on,.....
off to the drawing board.. then to the
workshop.. What supplies are available?
No 3%in. angle, but a nice piece of 2in.
angle. With this, | would not have to cut
1%" off one of the legs and could bolt on
an extension piece to give me extra width
on the other leg, — anyway see you later
after | have put a couple of things together.

Later, the mechanism has been roughed
out and assembled. The linkage rod
system works well.

Before | finish the parts and case harden
where necessary, | need to design the
adjustable stop. Rowland suggests a long
rod that slides in a block secured to the
gearbox mountings, but as he points out,
this can only be used when there is no
gearbox. | find that by adjusting the lathe
tool up to the chuck there is still one inch of
the ways exposed. This, for me is the
furthest forward position needed for an
apron stop, although regular users of either
the face plate or Myford collets might
disagree. My design will mount the stop
block on the nearer way in such a manner
that it may be slid along to position the stop
where required. The stop rod will be
attached to the block and the other end will
curve round the trigger mechanism to make
contact with the trigger. This design would
be suitable for lathes with and without
gearbox. The final design is a length of
20x5mm strip, with a 20x20mm block at
each end that have %in.x8mm removed to
leave a lip to run under the way. The front
block 26mm deep fastened to the strip by
one M6 socket head screw (with two %in.
dowels to prevent twisting) capable of
clamping to the way, also carries one end of
the stop rod which is clamped by a M4
socket head screw. The inner block is
secured to the strip by two M6 socket head
screws with the gap adjusted by paper
washers so that it can slide on the way with
minimum clearance.

The trigger mechanism can be
immobilised by detaching the half nut
lever lifting spring as suggested by
Rowland and holding the trigger out of
engagement with the trigger link by
pushing a pin through a hole in the trigger
and the angle iron. The stop assembly
may be clamped in any position or
removed entirely by tightening or
slackening the socket headed screw on the
front block.

Having this whole mechanism (plan B -
Photo 1), developed from Rowland's
original design (plan A} before me, | could
now study it for further improvements to
produce, plan C, (Photo 2 and Figs 1 & 2).

February/March 2004
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Fig 2 Plan C details

Further evolution

One snag with plan B, and | imagine plan
A, (they have the same trigger), is that
lifting the half nut lever manually causes
the trigger to tilt, and if the trigger spring
is not strong enough, the action can be
disengaged! This is because the trigger
has a lever arm to the right of the pivot for
the force from the trigger link to act on. By
redesigning the trigger so that the leading
edge of the pawl is directly under the
trigger pivot, the lever arm is then to the
left, (force on it will tend to increase the
engagement) together with shortening the

trigger link (but keeping the same ratio)
and advancing the trigger face (to give
space for the trigger spring), the whole
design may be further “condensed” and
fitted on the 2in. wide angle iron (without
extension piece). All of which changes
allow the stop rod to be shortened to make
a more compact arrangement. The angle
iron piece is attached to the left of the
apron, with a %¢in. BSF bolt as is Rowland's
and | have added two small brackets, one
on the back face to carry the trigger spring,
and the other on the side face, to carry the

half nut lift spring.
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A CNC WHEEL
CUTTING ENGINE

1. Overhead view of the machine showing general layout.

hile “chewing the fat” with
Dick Stephen recently, the
conversation turned from the
usual topics of setting the
world to rights to the subject of the
Donington model engineering show, and
the DivisionMaster stand that | would be
manning there. | wanted to be able to
demonstrate the DivisionMaster controller
in a realistic, practical model engineering
application.

For those who didn’t read Alan
Timmins' review of the accessory in MEW
Issue 92, DivisionMaster is a hand-held
controller that allows you to control the
mavement of a rotary axis (a rotary table,
dividing head, ... etc.) automatically, by
replacing the manual handwheel on the
rotary device with a stepper motor. Once
set up for the appropriate number of
divisions {or degrees), a single keystroke
causes the controller to advance the rotary
axis to the next incremental position. Now,
that sounds all very well in theory, but it
may not immediately catch the
imagination, or translate into real ideas of

2. View fror
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pectator’s” gde, ‘stepper motor and vertical
slide clearly vigible=Also the MDF board material.

what the controller might be used for, in
the way that a real live demonstration
would do. Hence, | was keen to put
together a demonstration that would be
rather more interesting to watch than a
rotary table or dividing head going round,
and that would give a clearer picture of
what the controller is capable of doing in a
real application.

Dick suggested that the obvious thing
to do would be to demonstrate cutting a
clock wheel. As | have a Peatol lathe, it
didn't sound too onerous to set up a
wheel cutting demonstration using that
as a base. Even better, | realised that |
had some spare bits and pieces lying
around that could be pressed into service
to build a dedicated wheel cutting
engine, including a length of aluminium
extrusion of the same profile as the
Peatol lathe hed, fitted with a rather
beaten-up spare Peatol saddle and cross-
slide. | also had a spare Peatol headstock
and a spare capacitor start AC motor to
hand. All in all, this seemed like a good
basis to start from.

3. Theindex ©
T

and feed

handle

(betraying
plumbing

origins) can

be seen

here.

Tony Jeffree adopts a
“Scrapheap Challenge”
approach to building a
demonstration machine.

Overall “design”

The final machine set up owes more to
“Scrapheap Challenge” than to
showroom-quality engineering, so
describing it as having a design may be
over-egging it somewhat, but there were
nonetheless one or two elements of design
involved in putting it all together. Pay close
attention to the following description, or
you may well miss them!

Given that the primary purpose was to
be able to give a demonstration of
wheelcutting, it was important to end up
with something that could be operated
from one side of a table, and which could
simultaneously be viewed in operation
from the other side, without motors and
other bits and pieces obscuring the view.
This constraint resulted in adopting the
layout shown in Photo 1; the “lathe bed”
extrusion runs (conventionally) left-to-
right, and the spare Peatol lathe headstock
(that was pressed into service as the cutter
spindle) was mounted with its axis at right-
angles to the bed, spindle nose pointing
away from the operator. This allowed the
motor to be mounted to the far left of the
baseboard, well out of the way and not
obscuring the view of the “business end”
of the machine that would be clearly
visible from the side furthest from the
operator.

To make a successful wheel-cutting
engine, you need to be able to mount the
dividing head in such a way that it can
move in three axes:

1. To adjust the distance between the
dividing head axis and the axis of the
cutter spindle —i.e., to adjust the depth
of cut and to accommodate different
sizes of wheel;

Model Engineers’ Workshop



2. To adjust the axis of the dividing head to
be in line with the plane of the cutter, to
ensure that the gear teeth are properly
radial, or to deliberately make non-radial
cuts (for example, when using a slitting
saw to cut a ratchet tooth);

3. To allow the wheel blank to be passed
across the cutter.

The right-left (X-direction) saddle
traverse along the “lathe bed" extrusion
would give me the movement of the blank
across the cutter, and the saddle’s cross-
slide movement (Y-direction) would allow
the dividing head spindle to be aligned (or
deliberately misaligned) with the plane of
the cutter. The third movement (Z-
direction), to adjust depth of cut, would be
achieved by mounting the dividing head
on the Peatol vertical “milling” slide, and
in turn attaching the milling slide to the
saddle’s cross-slide. The mounting
arrangements can be seen in more detail
in Photos 1 through 3.

The dividing head that | used is based
on a modified Peatol milling spindle, and
is the prototype of the dividing head
design that can be seen in issues 62 and
63 of MEW. If access to back issues is a
problem, a revised version of the complete
article can be found on my website at
http://www.jeffree.co.uk/Pages/divheadmk2
.html. Howevwer, the basic idea behind the
dividing head is a simple one — attach a
worm wheel to the back of the spindle,
attach a worm to a stepper motor, and
mount the motor/worm such that it
engages the worm wheel and can be
adjusted to remove backlash.

The saddle traverse (X-direction) is
controlled by a lever arm arrangement
(see Photo 4), with a cap head screw
acting as a saddle stop at the left hand
side, and an adjustable stop at the right
hand side made from a section of Peatol
lathe raising block. This latter stop also
doubles as a mount for one end of the
lever linkage, the other end of the linkage
being attached to the saddle itself via a
simple pillar support.

One of the “features” of the
DivisionMaster controller is that it can use
an external trigger to advance the rotary
axis to the next division, and this feature
is utilized by wiring a small “normally
open” microswitch to the relevant
interface pins on the controller. This
microswitch can be seen in Photo 4,
mounted on the right hand saddle stop
just to the left of the operating lever, so
that when the saddle hits the stop, the
microswitch contacts close, and the

controller drives the dividing head
automatically to the next division. So,
when set up for the right depth of cut and
the right number of teeth, cutting a
complete wheel becomes a simple task of
cranking the lever arm back and forth
once for each tooth-space.

Construction

There is not a great deal to be said about
the construction, and | don't plan to
include detailed drawings, as most of the
constructional details can be seen from the
photos anyway, and in all likelihood,
anyone building a similar machine would
start from a different set of “scrapheap”
components, which will inevitably cause a
re-think of the design, particularly with
regard to relative positions of things. In
keeping with the need to make something
reasonably portable, | used two
thicknesses of 19mm MDF as the
baseboard, glued together with wood glue.
The owverall dimensions of the baseboard
started off at about 2 feet long by 16
inches wide, but the final layout didn‘t take
as much space as | expected, so the width
was reduced to 14inches. The general
layout is shown in plan view in Fig 1.
Clearly, this is not a particularly rigid
material, but it is plenty rigid enough for
this application, and has the great
advantage that (re-) positioning of
components is easily achieved with wood
screws, and machining involves only
woodworking tools.

February/March 2004

The motor was mounted on a hinged
board approx 7in. square, again cut from
MDF, positioned such that the weight of
the motor tensions the belt, and with the
hinges on the right-hand edge as viewed
by the operator. The drive belt and pulleys
are standard Peatol items. The motor
should be mounted first; then the cutter
spindle can be placed in a position such
that when the belt is fitted it will be
properly tensioned. If you use a motor that
is overweight, it would be smart to limit
the belt tension by fitting an adjustable
stop under the hinge plate at the left hand
side; however, with the motor | used this
was not an issue.

The headstock that is used for the cutter
spindle came with its own short length of
“lathe bed"” extrusion to be used as a
mounting plate, pre-drilled with two
mounting holes. This mounting plate was
simply screwed directly to the base with
wood screws. The headstock clamping
bolts allow the headstock position to be
adjusted if necessary, to ensure proper
alignment of the driving and driven pulleys.

The 9in. long section of “lathe bed” was
mounted on top of a 9in. length of square
section, thin walled steel tube bought from

6. Cutting in progress.
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7. Complete unit with
DivisienMMaster eontroller to left.

B&Q, 40mm by 27mm. The lathe bed was
first stuck onto the wide side of the tube
with Araldite, having first de-greased and
roughened both components. Six
mounting holes were then drilled vertically
through both components along the centre
line of the bed, allowing the bed assembly
to be screwed to the base with wood
screws. The bed is positioned so that the
edge nearest the operator lines up with the
back end of the headstock's “legs”. The
square section tube raises the bed off the
baseboard enough to allow the saddle to
slide to & fro freely, while also adding a bit
of stiffness to the aluminium extrusion.
The operating lever consists of a strip of
%in. by %in. steel, 8in. long, pivoted at one
end, and with a second pivot hole 2.5in.
from that end (actually 2.25in. between
pivot centres). The end is pivoted on the
right-hand saddle stop using a simple stud
and nut. A second strip of steel 3.5in. long
links from the second hole in the operating
lever to a mounting post that is screwed
onto the right hand side of the saddle. |
drilled four holes approx %in. apart at one
end of this second lever, to allow its
effective length to be adjusted according
to the amount of travel needed. The pivot
on the top of the mounting post is another
stud and nut affair, and the pivot between
the two arms is a simple nut and bolt. The
mounting post is a piece of aluminium bar
cut to the right length (¥%in. or so) such that
the operating lever ends up horizontal.
The right-hand saddle stop is made
from a Peatol riser block; | had long ago
cut one of my riser blocks in two, realising
that the tailstock didn’t need the whole
length of the standard Peatol riser block,
and had used the smaller piece to build a
filing rest, The larger piece was pressed

into service for this project; unscrewing
the stud for the operating lever quickly
converts it back to its former use. The
microswitch | used was a type that has a
spring steel operating lever. This was
screwed to the operator’s side of the
saddle stop, using a single screw tapped
into the saddle stop block, and allowing
the switch to be rotated to adjust its
position so that the switch is tripped when
the saddle is hard against the stop. At the
left hand end of the bed extrusion, a cap
head screw (visible in Photo 4) threaded
into the bed extrusion acts as a stop to
limit the movement of the saddle.

To make the operating lever rather more
comfortable to use, | sleeved the end with
a length of 15mm copper plumbing pipe,
capped with a standard 15mm capillary
end stop fitting. This was held in place by
the simple expedient of filling the tube
with hot-melt glue, heating up the
operating lever, sliding the tube over the
end of the lever, and then cleaning off the
residual glue from the joint. The complete
handle and operating linkage can be seen
in Photo 3, with some details more clearly
visible in Photo 4.

In order to make the whole assembly
safe for public demonstration purposes, |
constructed a cover from polystyrene
sheet and aluminium angle, both
purchased from B&Q; this can be seen in
position in Photo 5. The parts were cut to
size/length, mitred where appropriate, and
assembled using rapid curing epoxy resin
adhesives. A useful tip | discovered in this
process was that uncured and semi-cured
epoxy can be removed from fingers and
from assembled components with a rag
soaked in a commercial paintbrush
cleaning fluid; however, | would advise
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testing out your
particular cleaner on a

24.00"
Base board
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sample of the plastic
sheet before doing
anything irrevocable.
The cutter arbor and

the wheel blank arbor
are both machined
from Peatol “"Blank
Arbors”; these are

bour i
730 o Eig " A,

1 i “Laihe Bad® exrusion

lengths of 1in. dia. free
machining steel, bored

100" =

|| and threaded for the %-
‘ 16TPI spindle nose, and
; can be seen in Photo 6.
zér The cutter arbor was

machined down to be a close fit to the
bore of the gear cutter, and a simple
clamping disc and cap head screw holds it
in position. The wheel blank arbor was
turned down to %sin. diameter over a
length of an inch or thereabouts, and
threaded to take a UNF 10-32 nut. These
arbors should either be cross-drilled or
have spanner flats machined on them to
facilitate easy tightening/removal from the
cutter spindle or the dividing head.

Closing words...

Photo 6 shows the end result of cutting a
gear wheel, using a 0.55 module multi-tooth
gear cutter. The blank used in the set up
here was a disc of aluminium cut out from
the base of a DivisionMaster controller case
—the hole for the cooling fan being 40mm
diameter, the “scrap” disc was a good size
for this demonstration, and was about right
for a wheel of 60 teeth using a 0.565 module
cutter. A light spray with WD 40 made for a
clean cut; this cast aluminium material in
any case tends to cut fairly crisply, unlike the
more sticky forms of aluminium that are
often found in commercial bar/sheet stock.
Photo 7 shows a view of the final set up,
with the controller to the left hand side of
the wheelcutting engine. The photo shows
the connections to the controller; the left-
hand cable is the motor connection, the
middle cable carries the connections to the
microswitch, and the right-hand cable is the
controller's power supply.

For clock wheel cutting, the set up seems
to work pretty well, and would probably
cope fine with cutting pinions in brass.
Obviously, if heavier work was
contemplated, such as gear or pinion cutting
in steel, then a more robust arrangement
would probably be appropriate.

An obvious substitution for the
aluminium extrusion used for the X-axis
would be to use a proper Peatol lathe bed,
as this comes with an integral support
tube and mounting foot; this would give
an X travel significantly longer than is
strictly necessary, but might be a good
option for existing Taig owners that fancy
treating themselves to a new lathe and
pressing the older bed into service for
wheel cutting. At one point in this project, |
was eyeing up a cheap Eastern-origin
cross-vice that is languishing in a corner of
my workshop, and that would have served
as an alternative for supplying the X and Y
movements; there are also a wide variety
of inexpensive X-Y tables, available from
the usual suspects, that could be pressed

into service very easily. @
References

1. DivisionMaster Limited, 11a Poplar
Grove, Sale, Cheshire, M33 3AX,
UK. Tel: 0161 973 4278. Website:
http:/f/www.division master.com

2. Peatol Machine Tools, 19 Knightlow
Road, Harborne, Birmingham
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Tel/Fax: 0121 429 1015. Website:
http:/fwww.peatol.com The Peatol
lathe is manufactured in the USA
by Taig Tools, 12419 E. Nightingale
Lane, Chandler, Arizona 85249,
USA. Tel: (602) 895-6978. Website:
http:/fwww taigtools.com
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BLAST BOX

Raison d’etre
The problem arose during the construction
of my Tich. | am one of those lazy people
who doesn’t paint components as they go.
This fact, allied to the slightly corrosive
nature of the sweat and grease on one's
fingertips led to a gradual change of the
engines colour from shiny steel to a much
less attractive shade of mottled rusty
fingerprints. | decided, with the assistance
of my brother Chris (who is incidentally
building a Minnie) that a small abrasive
grit blasting gun would solve the rusty
prints and prepare the surfaces ready for
the first coat of paint.

| purchased a small abrasive gun from
Badger. This proved to be an excellent
little tool but the abrasive it uses is so fine
that keeping hold of it was next to
impossible. We tried using the gun at the
bottom of a bucket and also in a cardboard
box as recommended in the instructions
but both of these methods just let the
abrasive float away on the breeze. Using
this method is both expensive with
abrasive, and definitely taboo in the
workshop. The solution seemed to be to
make a blasting cabinet with forced air
filters to keep the abrasive in the box and
off my machinery.

Design and
construction

The box itself was made of 12mm
plywood held together with PVA glue and
panel pins. (Fig 1) no dimensions are given
because it will depend on how big the
components are that you wish to clean
and also which gun you intend to use. The
sequence of construction was to start with
the main body of the cabinet which was
then varnished inside and out. The
window frame could be as simple as a
picture frame, but | had chosen to make a
frame up from 50mm wide by 10mm deep
slats that came from an old wooden bed
that | had saved several years ago for just
such things. This was secured to the
carcass with two hinges along the bottom
edge, so that when opened, you had
somewhere to put your bits and pieces.
Glass, | thought, being so brittle was
going to be a problem. | therefore chose to
use a piece from a photocopier as this is
quite tough but still easy to cut. Having
used this sort of glass | feel thatitis
unnecessary and therefore even thin
picture frame glass would do. A cautionary
note though is to avoid turning the gun
onto the glass or the abrasive will very
soon give it the translucent quality of a

David Hazel and brother
Christopher both needed a
means of cleaning and
preparing metal prior to
painting.

bathroom window. Once the glass was
attached to the surround ( small metal
clasps or screws along each edge ), the
frame was temporarily attached to the
cabinet to use it as a template to cut the
surround to exactly fit the cabinet. A
small brass spring catch in the centre
along the top edge will suffice to hold the
lid shut during use. The lid and glass then
needed to be sealed with silicon to prevent
further loss of abrasive. The technique
involves covering the edge of the carcass
with PVC tape and then applying a thin
bead of silicon bathroom sealer efc. to the
hinged lid and then shutting it. In so doing
the sealer will form an airtight seal
between the joint. The excess is trimmed
off later and the tape is also removed.
Access is provided by two holes which
were trepanned along the bottom edge,
large enough to get your hands through
(photo 1). Two rings were then cut from
offcuts of the cabinet plywood with the
same size holes trepanned through them
and around 15mm wide (photo 2). These
rings were then clamped over the holes in
the cabinet and four holes drilled right
through in each (photo 3). Over these were
then stretched a pair of stout washing up
gloves (photo 4). These were pushed
through the holes in the cabinet and
secured with four bolts in each, making
sure to get the gloves at the right sides
and the right way up (photo 5). The whole
thing then begins to look a little like a
radiation cabinet from a fifties “b” movie.

Electrics and filtration
Having come this far all that remained
were the filters, fans and light. For the
filters you need to make two three sided
wooden supports which are fixed to the
top panel of the cabinet either side with
lots of small 4mm holes drilled inside.
Wooden plates are then fixed on top of
these supports and a corresponding set of
holes drilled. Photos 6 & 7 should explain
this. Fans (equipment cooling fans, very

1. Trepanning the hand access holes

36

2. The two plywood rings

3. Drilling four holes through each ring
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4. Washing up gloves are stretched
on the rings

A 3 >
7. Matching holes are drilled in the
cabinet

cheap second hand) were then screwed on
top of the whole assembly. Further
wooden plates were then made to screw
to the fronts of these, which will seal the
filter boxes. For the filter material which
fills the void created under the fans you
will need an old sponge. This can be very
easily cut with a carving knife into blocks.
By itself this proved to be far too coarse
and therefore let most of the abrasive
escape so another layer was added
underneath which consisted of DIY filter
mask refills (again very cheap) and so far
has proved to be quite effective. There is
still some loss of abrasive but not enough
to be too expensive or damaging to the
workshop machines. An alternative
approach to filtration might be to use an
automotive air cleaner element, either new
or discarded at car service.

Finally, a small striplight was added

8. Finished unit ready for work

February/March 2004

5. Make sure the gloves are correctly
handed and oriented

e e L g 4¥

6. Air filter holders showing vent holes

Fig 1 Blast box

inside to help to illuminate the work as it
can be like trying to look through a
sandstorm. Photo 8 shows the finished
unit whilst photo 9 shows the method of
collecting the abrasive. It is easiest to pick
the whole cabinet up, tip onto one corner
to let the abrasive collect and then to
scoop it back into the gun. The main photo

[

9. Abrasive is recovered by scooping up
after tipping to one corner

shows the cabinet in use and photo 10
shows how effective it can be with half the
bunker frem my Tich cleaned.

In conclusion it is a very cheap unit to
build and the results are quite good. A stay
has been added to the glass door since
the photos were taken, and we have found
that the gloves get ripped quite easily on
any sharp bits inside the unit. Therefore it
has proved an advantage to shop around
for a slightly thicker pair.

Go on have a blast!

10. Tich bunker before
and after blasting
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A FURTHER

GETTING ENGINEER

Web

Searched the web for "spherical turning”

1. Tabs on Google search page (Web is default)

Relax!

This article will not cause you to rush to
the workshop and start making semething,
but it might stimulate the planning
process. My first article appeared in MEW
No 88, February/March 2003. If you are a
total Internet beginner, you may wish to
refer to that article first? Having provided
you with the basics, in my rather hurried
overview, it's now time to explore selected
topics in greater depth. | intend to refine
Internet searches, have a look at Internet
Auctions and in response to suggestions,
highlight a few favourite ME Websites.

Thanks to all those readers who
contacted me after the last article to make
comments and suggestions. | have used
your comments and some recent
experiences as a basis of this article. As |
noted last time, nobody knows it all! This
is a fast developing technology, so feel
free to join in and share your experiences
with the rest of us.

As before, | will give a few example
searches to maintain a practical hands-on
approach.

Searching services

Last time around | encouraged readers to
avoid the Internet searching facilities
offered by their ISP (Internet Service
Provider) and described simple searches
using the searching services provided by
Google (1) and briefly mentioned Ask
Jeeves (2) as an alternative. | prefer to use
plain Internet Explorer, now up to |ES6,
rather than the versions offered by some
ISP’s, as this avoids some of their
advertising and “content” that we really
don't need!

Too many hits? - Try
Images or Groups

Maost Internet searches using search
engines, such as Google, result in too
many hits. Even though Google presents
the search results in what it considers to
be the most relevant first, you won't read
more than the first few pages and you

Google Search

2. Google search button
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3. Thumbnails from images search

certainly can't read 100,000 hits. So what
do you do?

For example: | recently wanted to look
for Lathe Ball Turning Attachments to see
if | could find ways of improving the one |
had already built for my Chester Craftsman
lathe. My immediate problem is, which
words do | actually want to search for?
Should | search for ball turning toals,
spherical turning, lathe ball turning
attachments or what?

| have previously described the use of
quotes(“”) to limit the search to words in
the exact order, within the quotes, that |
specify. Here are the numbers of hits | got
for each search, with and without the
quotes:-

Search words Google web
search hits
ball turning tool 101,000

“ball turning tool” 55

ball turning tools 122,000
“ball turning tools” 9

lathe ball turning

attachments 108
“lathe ball turning
attachment” 5
“lathe ball turning
attachments” 0

Immediately you can see the probable
benefit of using quotes. All the above
searches are Web searches. This is the
default tab on the Google search page, Fig
1. Image searches are often far more
productive and focussed than web

Advanced Image Search

4. Advanced images search

searches. | think this is because drawings
and pictures are second nature to people
with a natural flair for engineering. Also
images carry far more information in a
small space than a few words in an
abstract. Carrying out one of the searches
above but with the images tab selected
before pressing enter (or clicking Fig 2)
results in the search hits being displayed
as thumb nail images: - Fig 3.

Clicking on any of the thumbnail images
takes you to the source of the image via a
hyperlink. It's very easy to scan a page of
images and select the most likely
candidates. You can also do searches
within searches if your first search yields a
very large number of hits. Google also
allows you to do an advanced image
search, Figs 4 and 5 which can be useful if
you get many hits. Beware, some of the
images may be copyright. More on
copyright later on.

You will notice on the Google page,
tabs for Web, Images, Groups, Directory
and News. A search of Groups can also
be extremely useful. Unfortunately you
can only select one tab at oncel | belong
to a number of Yahoo Groups. There are
huge numbers of them and other ISP’s
like AOL host yet more. Some of the more
popular Groups by now have
accumulated as many as 500,000
discussion threads that can be searched
by entering search word(s), clicking on

Model Engineers’ Workshop
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7. Search results for “ball turning tool” +
stevenson

8. Page frbm Yahoo 12x Group

the Groups tab and pressing enter.
Discussion threads arise when somebody
asks a question and then replies, replies
on replies etc are added to the thread as
time goes by.

The next screen shot shows that | have
searched for “ball turning tool” +
Stevenson. (I was aware that John
Stevenson had come up with a reputed
design.) Here, | have used the and
operator (+) because it is not possible to
do a search within results on groups. You
can view the relevant discussion thread by
clicking on the link, Fig 6, which then
brings up Fig 7.

9. Section of Dogpile Homepage

DOUGFILE

By this means one can search for
discussions on topics of interest to you.
You can even join in the discussions, but
normally only after you have joined the
relevant Group, a no cost action, in most
cases. Sign up with Yahoo and join the
groups. Many of these groups have
archives of images, instructions, designs
and advice posted by members. The
example shown in Fig & is from the Yahoo
12x Group which is for owners of imported
lathes of 12in. capacity, (6in. centre height),
upwards. The discussions often lead to
members posting limks to their own
websites, which often contain interesting
images of workshops, technigues and links
they have found of interest. Most groups’
rules insist that any material submitted is
automatically in the “Public Domain” so
one can freely use it. However, there are
groups where scanned images of magazine
articles and drawings are posted and you
need to be very wary how you use these.

Other Search Engines

Recently | have stopped using Ask Jeeves
and replaced it with Dogpile (3} If you type
http:/www.dogpile.co.uk in your ISP’s
address box and press enter you will get
the Dogpile home page. Arfie the eager
terrier is waiting to fetch for you (Fig 9). |
find Dogpile searches are considerably
slower than those carried out by Google,
but | often find different hits. Both these
Metacrawlers, Dogpile and Ask, are able to
search for pictures (images) but don't
appear to be able to search for Groups.

Engines, Directories
and Metacrawlers

There are three types of searching service
available, - engines, directories and
metacrawlers. You will not get the identical
set of answers from each, why?

Google is a search engine and is said
to have indexed over 3 billion web pages.
(4) It's automated web crawlers (think of
software robots) visit websites and note
everything present, including links to
other web pages. Crawlers from two
search engines will not rank what they
find in the same way. So if you don't find
what you want with Google, try Alltheweb
(5) as an alternative style search engine.
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10. Results of “model engineers
workshop”
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12. Part page, Ebay search results

Search ilems available to United Kingdom
13. UK availability link

Directories, such as those featured by
Yahoo (6) or Excite (7) are, or were,
compiled by human editors. Human
editors are expensive and directories are
generally in decline in the face of the rise
of Google type engines. Did you know that
Google is a misspelling of googol? A
googol is 1x10'%,

Dogpile, like Ask Jeeves and Vivisimo
(12) are Metacrawler Search Engines .
Metacrawlers collate results from
numerous other search engines and
directories. They offer wide coverage but,
unfortunately, offer little opportunity to
fine tune searches.

Payment for listings
and visits

Something has to fund all these search
devices. Google displays commercial
listings in closed off boxes to the right of
the screen. | don’t have any problem with
that. These listings have been paid for and
if you visit one of these sites a hidden
charge (micro charge) probably passes to
the search engine from the advertiser. If
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Basic Search
{myford

[T in titles & descriptions
Search fi r

Matching Categories
Business, Office &
Industrial (41)
*Tools: Industrial (38)
- Other Industries (3)

- Tools: Power (1)
Everything Else (1)
«General (1)

15. Ebay basic search results for Myford

you search for "ball screw” you will get
several manufacturers prominently
displayed on the first page and repeated
on subsequent pages. Some of the listings
are for fasteners and screws i.e. not strictly
relevant to the “ball screw” search.

Dogpile does not identify sponsored
links, but you can bet that they are
displayed at the top of the results listings!
They are not identified, which | think is a
bit sneaky!

Why can’t I find it on
the Web?

There is a general assumption that one
can find everything on the Web and it’s all
for free! Far from it, many Web Pages are
not available for free public access and are
not open to web crawlers or human
editors. So search engine searches will not
find their content. You have to pay a
subscription to gain access and that
payment provides funds to maintain the
information databases. Vast quantities of
data are hidden from public search
engines in this way. As an example: For
over 100 years Chemical Abstracts, CAS,
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(8) have produced printed abstracts of the
world's chemical literature. The materials
abstracted are scientific papers in most of
the world's languages and patents having
chemical content. In the days before the
Web an annual subscription for CAS on
paper ran into tens of thousands of
pounds and the paper copy ran to several
yards of library shelving. Currently there
are over 200 databases maintained by CAS
that can be searched on line, but the user
has to pay.

Search for “engineering databases” in
Google or Dogpile to get an idea of what is
available and how the payment systems
work. Extending this logic to this journal. |
searched for “model engineers workshop”
in Dogpile and came up with 92 hits, but
268 hits using Google! Dogpile can be
more useful, even with fewer hits, as it
breaks down the 92 hits by category and
you can click on a category to see them
isolated from the rest, as in Fig 10.

However, nowhere in these search
results will you see any MEW magazine
content. The content is copyright and the
publishers may not be free to make back
content available for sale in this way.
Obviously, less people would buy
magazines if they were a “free” download
from the net. Several Web pages list
indexes for the content of MEV and ME.
Author, title, subject etc.

Copyright

The PC has made it easier than ever to
copy somebody else’s work, whether it is
text, images, sounds or a website page.
Once | save the final version of this article
my copyright ownership begins and will
last for 50 years (I think} after my death!
You can see why some Groups who post
design and magazine content without
authorisation could be inviting litigation.
(But would it be worthwhile taking
somebody to court for a violation of this
sort?) Incidentally, a review article such as
this where small bits of copyright material
are included as examples is normally
considered fair use.

On line Auctions

Having found that an article of interest was
published in an old copy of MEW or ME
Ebay (9 ) is a good place to search and bid
for old copies. If you go to this website
and type Model Engineers Workshop in
the search box (Fig 11), and press enter,
you will get a screen something containing
something like Fig 12. As you can see from
the screen shot, 10 MEW lots were up for
sale on this particular day. | have only
shown the first 4. They are arranged,

ending first or least time left.

The current highest bid is shown and
the number of bids received, Notice that
the search is for items available in the UK.
If | click on the line (Fig 13), UK sourced
goods and overseas suppliers that could
supply to the UK are listed. If | click on the
first item in this list, its details, postage
and payment arrangements, should | win
the auction, are displayed. (Fig 14)

To make a bid or email the seller for
more information it is necessary to register
with Ebay. For a buyer this is a reasonably
quick process. Be ready with a few buyers’
names for yourself, as these have to be
unique. Registration also brings the benefit
of my Ebay, which records bids you have
made, things you are watching and
favourite searches and favourite sellers on
line shops. There are said to be about one
million itemms for sale on UK Ebay at any
one instant.

Ebay searches can be a problem,
particularly when using plurals. Limit
switch and limit switches do not find the
same lots for sale. Sellers are not reliable
in their names for lots, nor do they always
place lots in logical categories. See an
Ebay search result for Myford, (Fig 15).
Most of the hits are in the category
Business, Office & Industrial, Tools:
Industrial.

Some search words that work well for
me in all category searches are MILLING,
LATHE, COLLET, MYFORD, STEPPER, BALL
SCREW, CENTEC, CNC, DENFORD, EMCO,
titles of books and magazines etc.
HARRISON of course finds masses of
George Harrison music stuff so one could
then introduce a search refinement by
limiting the search to the Business, Office
& Industrial category. The view sellers
other items tab, above, is very useful as is
the number in brackets after the sellers
Ebay name and the colour of the star.
Having found a seller who offers
interesting Workshop stuff it's very useful
to add them to your Ebay favourites list
and search them regularly.

Many model engineers that |
correspond with are satisfactorily buying
new and surplus machines and tooling on
Ebay with little or no problem with fraud.
Ebay does a lot behind the scenes to
create a safe trading environment. Never
the less it's a case of buyer beware. The
goods offered for auction are, after all,
sight unseen, For low value items you are

ukroy (623 v ) oGS

tempusroamer (1272 %)
rdg355 (1811 Y ) oCED

marypoppinsbag ( 458 W
kevstools (252 W)

16. A variety of dealers offering items of
interest, in Ebay UK.
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17. Chris Heapy's satisfaction rating.

site, already Take the time to
something ofa ME  investigate, you
Mecca can read the

references on line.
Pay particular attention to delivery costs;
these are often hefty and can take the
shine off a good purchase.

Even if you don't bid, Ebay gives you a
very good snapshot of current prices for
second hand machinery. On any one day
| would expect to see 50 plus Myford
items listed. After this brief introduction |
leave you to explore Ebay more
thoroughly. However do be aware of the
legal implications of making an offer,
with the possibility of Vat and Postage
charges,

Web favourites

| avoided listing favourite websites last
time. One man’s passion can be another
man's poison! Several readers emailed
me after the last article and complained
that | didn’t mention Chris Heapy's
Website. |f you search for “chris heapy” in
Google you will find some 1800 hits. If
you search again with the images tab
selected you will get about 4 hits, one
being a photo of Chris himself! Go to
Chris's home page “the model engineers
support page” at
http://easyweb.easynet.co.uk/~chrish/ and
you will find good sections on ME News;
Models; Workshop and Astro-Link, (Fig
17). Take your time to explore, it's a well-

maintained site and the content is spot on.

You can advertise or find books,
magazines and workshop stuff. Having
read the M.E. Links section of this website
| can only recommend that you go there
and explore, it's a better general ME
interest list than | could put together. The
content is not just aimed at the UK; you
will find worldwide links to things of
interest to us.

Conclusions

| hope this article will encourage you to
have a go at further Internet searching.
Don't be put off by my comments about
data that cannot be found on the web. Use
the web as a complementary resource to a
good reference library. This is a fast
developing area and nobody knows it all,
so feel free to add your comments for the
benefit of us all. You can contact me by
Email at mike haughton@tinyworld.co.uk
or by writing to the magazine. No
unsolicited attachments please.

| have no connection with any
organisation quoted in this article. In the
referemces section below, | have usually
quoted the UK web addresses of
international websites. If you live outside
the UK substitute your regional address,

change the country code etc.

Web References in
this article

www.google.co.uk
www.ask.co.uk
www.dogpile.co.uk
www.searchenginewatch.com
www.alltheweb.com
www.yahoo.co.uk
www.excite.co.uk
www.cas.org
www.ebay.co.uk
www.chronos.ltd.uk
www.chesteruk.net
www.visisimo.com

Coming up in Issue No. 97 will be

Drilling Project 1
Harold Hall turns his

attention to the
Drilling Machine.

Musing about the
Wishbone
Trevor Marlow looks
at sharpening small
drills.
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A SET OF STEADIES |

Not commercially available? “Then make them”, says Amhlaoibh Hennessy.

1. Gauge to fit lathe bed: Screwed rt 1, with focking nut Part 2
and tip Part 4. Tips in Nylatron, Phosphor bronze, and hardened steel.

Background

About 40 years ago | bought a Logan 10in. lathe which, to judge by its condition, had
already given some years of service. There were no steadies among the box of bits
accompanying the lathe, and after a time | began to feel their absence. As Logan lathes
are of American manufacture, and in view of its likely age, | reckoned that | would be
unable to obtain steadies to suit, and my thoughts therefore turned to designing and
manufacturing my own. The results have been satisfactory and | hope the following
description will be helpful to people who may have a similar problem to mine, or may
feel they need a fixed steady of large capacity.

General considerations
After much thought and sketching a few
ideas began to emerge. | liked the idea of
screw adjustment for the contacting
fingers, but obviously rigidity would be
essential, and pondering these points |
arrived at the design shown in Figs. 1 and
2. It consists of three sleeves, Part 3,
which are fixed to the frame of the
steady: they are threaded internally for a
short length at their inner ends, while the
outer ends have coned mouths. Threaded
plungers, Part 1, engage with the sleeves,

‘2. Small fixed steady.
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and these also carry the locking nuts, Part
2, which have coned faces to fit the coned
ends of the sleeves. when the locking
nuts are tightened against the sleeves, the
plungers are effectively clamped between
two coned surfaces over 2 inches apart. |
made a trial sleeve and locking nut, and
tried them out on a length of Xin. B.S.F
studding. The result was that the studding
was very securely locked by finger
tightening of the locking nut. This was
encouraging, and the set-up also enabled
me to conclude that the plunger could be

allowed to project from the sleeve by up
to 2 inches with sufficient rigidity.

As the plungers rotate while being
adjust, some thought had to be given to
the tips which would contact the work. |
arrived at the idea of replaceable tips, Part
4, which are a push fit in holes drilled in
the ends of the plungers. They are held in
place by a touch of grease. | have made
tips of Nylatron G.S., phosphor bronze,
and hardened steel. These are shown in
Photo 1. Nylatron G.S. is nylon loaded
with, | think, molybdenum disulphide, and
is used to make self lubricating bearings.
Nylatron and bronze hawve both worked
well in the fixed steadies. The hardened
steel tips have been used on the travelling
steady. These need to have a very smooth
face with no sharp corners or they will act
as cutting tools. | smoothed them down
with medium and fine grades of emery
paper and finished them off on a fine
oilstone after hardening.

The next step was to decide on the
range of diameters to be handled by a
fixed steady. | recalled Lawrence
Sparey’s observation in “An Amateur’s
Lathe"” that the amateur's lathe is often
called on to handle jobs well outside its
nominal capacity. If | may diverge a little
at this stage, this is not an art confined
to the amateur: | have seen several
ingenious set-ups to handle
outrageously oversize work in jobbing
machine shops. It also appealed to my
sense of propriety that a lathe, which
could swing 10 in., should also have a
steady to accommodate something
approaching this diameter Anyway, as |
would be making the things myself, and
as most of the materials were in stock,
there was nothing to lose. | decided to
make two fixed steadies, one to cover
up to 100mm diameter, and another
from 90 to 180mm. (Excuse the mixed
units, but that is how things happen in
my shop). Both steadies have been
satisfactory, but the larger one has not
been called on very often. | have not
made a separate set of plungers for the
large steady: they can be borrowed from
the small one.

. Frame of small fixed steady,
separated; Anchor plate.

Model Engineers’ Workshop



*OR A LOGAN LATHE

2316" 2316

b
k|

©

ot

R
2 \ :
) )
LY \ 5 ;
™ & ¥ [
P Nk p..'..N e
— L. T 1 = ] -aF77
Lemmy '.1 15
i .l— :
:\ ‘@

1" DIA. COARSE KNURL ©
1/2" BSF
V2 BSF
A ey
DRILL 7mm x 34" DEEP\
i =
/4" TRAVELLING STEADY
DETAIL PART(1)
COARSE KNURL

e TDIA. o

Fig 2 Details of plungers and sleeves

9/32" 1/4*
DETAIL PART(2)

7mm DIA. 116" DIA.
_ B ol
i
"8
DETAIL PART (3)

8"

2316°
SECTION PART(3)

SEE TEXT

34"

Fig 3

1&. _ 25/16"

G,

\

_516°DIA.

b
|
'4""" b

1/4"DIA.

I
? P

| 5/16°BSF

1)

o
)
R el

PARTS5,6 47

©

The fixed steadies

Fig. 1 and Photo 2 show the smaller fixed
steady. All the frame parts are from 0.75in.
square B.M.S, arc welded. Two “feet”,
Parts 12, sit on the lathe bedways and
locate the steady securely. The frame is
split at the level of the lathe spindle: the
side members, Parts 5 and 6, are joined by
the bolt, Part 7. | considered the usual
hinged design, but the design shown is
simpler to make, is very rigid’ and meets
my requirements. All the joints are welded
all round: for clarity | have not shown the
welds in Fig. 1. For the welds on the front
and rear faces | bevelled one side of the
joints as indicated on Fig. 1. Parts 3,56 and
6 require to he centred in a four-jaw chuck
for machining. if the material is really
square, it is a simple matter to chuck a
round piece of the same size and set that

- 1/2"BSF ©
e S j
L
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Fig 4 Quick release anchor plate

1%" x 4" M.S.
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4. Set-up for fitting feet, "
Part 12, to frame.ge

| %< BEVEL 178"
\,FOR WELD

CAPACITY 80 - 100mm
ALL PARTS (EXCEPT 16) EX 24" SO, BMS

Fig 5 Large fixed steady

+ o

TR 78

* SHORT VERSION, SEE FIG 2
20 & 21 FROM 1 1/2° x 5116°'BMS

Fig 6 Travelling steady

to run true. Then by using any two
adjacent jaws, and them only, square
material can be chucked repeatedly to run
true.

It is a fundamental requirement that the
axes of the three plungers meet an the
lathe centreline. To achieve this, |
proceeded as follows. My lathe has Vee-
flat ways as shown in Fig. 1. The
headstock and tailstock locate on the inner
vee and flat, and these also locate the
fixed steadies. | began by making a gauge
from a piece of sheet steel using the base
of the tailstock as a template to scribe it,
and sawing and filing to get a good fit on
the ways. On this | marked the vertical
centre line, which is central to the gap
between the shears of the bed, and also
passes through the lathe axis. This gauge
is seen in Photo 1. | then measured the
height of the lathe axis above the flat bed
ways: it was 5.25in. To check these
measurements, | cut one edge of a piece
of aluminium sheet to fit the bed ways
{using my gauge), put a centre in the
mandrel, placed the aluminium piece
vertically on the ways and touching the
centre. A gentle tap of a mallet then
marked the position of the lathe axis

relative to the bed ways. With a flatbed
lathe this process would be simpler.

Then to the drawing board. | laid out to
full size the lathe bed profile and the
position of the lathe axis. | set out the
centre-lines of the three sleeves, Part 3,
and having decided on the maximum
capacity | wanted, set out their inner ends
2.125in. from the axis. | then drew the full
outline of the three sleeves. While doing
this, | extended the sides of the three
sleeves to produce a hexagon, 0.75in.
across flats, at the centre of the drawing.
The purpose of this will appear presently.
Then | drew the feet, Part 12, and the
upper and lower surfaces of Part 11. Due
to some (temporary) cerebral malfunction,
| made my steadies with the top of Part 11
below the top of Parts 12. | then had to
make a rectangular washer to fill the
space. This can be avoided by setting the
top of Part 11 slightly higher than Part 12
as | now show. The rest of the frame can
now be set out, the only requirement
being to keep the side posts formed by
Parts 5 and 6 vertical and all parts more
than 2.125in. from the centre.

The dimensions and angles of the frame

parts can be taken off from the drawing
with sufficient accuracy. Parts 5,6 and 7 are
shown on Fig. 3. There is no need to split
the frame at the level of the lathe axis as |
have shown. Part 6 could be made longer
and Parts 5 and 7 correspondingly shorter
if desired. The design shown leaves the
bolt Part 7 captive and when assembled
the threaded part of the bolt holds Parts 5
and 6 in alignment. | marked one pair by
notches as shown in Fig 1 to ensure that
the steady would be always assembled
correctly. When completed each pair
should be bolted together ready for
assembly as a unit in the frame. Part 11 is
drilled centrally to take the stud from the
anchor plate, in my case, %in. diameter.
The anchor plate is shown in Fig. 4 and
Photo 3. It is made from 1.5 x 0.5in. m.s. |
marked a point on the centre line and with
that as centre described two arcs of
1.625in. radius. This is half the space
between the shears where the plate will
engage. The ends are then cut tangential
to the arcs. The stud is simply threaded for
0.5in. and screwed hard into the anchor
plate. when the clamping nut is tightened,
this anchor plate will automatically swing
into engagement and will also release
itself when the nut is slackened.

In making Part 3, | first drilled about
halfway through with a small drill, then
reversed the job and drilled again from the
other end. This is a precaution against the
drill wandering: if the holes do not quite
match, subsequent opening up with a
series of larger drills will tend to rectify
matters. | drilled the untapped portion to
0.5in. bore before tapping the inner end so
that the tap would be guided true.
Afterwards | opened it up with a 13mm
drill to give a little clearance. Part 1 could
of course be turned from solid, but it is
much simpler to use studding and to weld
or braze the head on. | turned and knurled
the three heads in one operation, drilling
and tapping them ¥%in. B.S.F. before parting
them off. | then cut pieces of %in. B.S.F
studding to finish 4.437in. in length. After
facing, chamfering, and drilling the inner
end, | screwed the outer ends into the
knurled heads, leaving the studding
0.062in. below the face of the head. | then
filled the hollow with weld metal and
finally skimmed the face level. When using
studding it is wise to begin by cleaning the
threads well with a wire brush, and to run
a nut along to check that the threads are
not damaged. If the nut is tight anywhere
the defect should be rectified with a die. |
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find that studding of this diameter can be
held securely enough for light turning
operations in a three-jaw chuck, without
damaging the threads. | chamfered the
edges of the knurling on Parts 1 and 2 and
finished by holding a fine file against the
rotating knurled surface briefly. This leaves
the surface kinder to the fingers than the
raw knurled state..

To make Parts 12 | first cut two pieces to
length and faced the ends square and to
the exact same length. The bevelled top
corners seen in Photo 2 and in Fig. 5 look
well | think but the bevels should be cut
when the vee-notches have been finished.
The vees could be cut by milling, of
course, but it is not a difficult task with
hacksaw and file. | first clamped the two
pieces together and scribed the centre line
of the vee across both together. | then ran
the centre lines up both sides of each
piece, and used my sheet steel gauge to
scribe the outline of the vees. A bit of
careful hacksawing, as close to the lines as
| dared, removed the bulk of the waste,
and again | clamped the pair together in
the vice, vees up, and ends and top
surfaces in alignment. | began with a large
square file, keeping a close eye on the
lines. After a few strokes, | switched the
pieces, putting the one which had been at
the front at the back, and did a little more
filing. Then | switched them again, by
putting the ends which had been on the
left hand side on the right, and again
switching them front to back This tends to
even out errors in filing. After a few
strokes with a smoother file, | smeared
some blue on the lathe ways and tested
the pieces. It did not take long to achieve a
decent fit on both the vee and flat way.

Assembling and
welding

To assemble the parts for welding | took a
piece of chipboard (M.D.F. or strong
plywood would also serve: all these are
decently flat) slightly larger than the
frame, and affixed the drawing to it with a
few pieces of masking tape. On this |
carefully laid the three sleeves (right ends
inl), superposing each on its outline on
the drawing, and clamping them in
position. | checked their alignment by
laying a straightedge against each, and
verifying that it also touched the
aforementioned hexagon at the centre of
the drawing. Then | laid the remaining
parts in position and clamped them. A
word on clamps may not be out of place.
Toolmaker's clamps should never be used
to fix items for welding: the “dingleberries”
(weld spatter) will rapidly ruin the fine
threads. C or G-clamps | do not like: they
tend to move the items being clamped
sideways when tightened, especially at
long extensions of the screws. My
favourite type is the F-clamp, where the
screw is very short and the arm carrying it
slides along a bar (the leg of the F). I find
that these clamp very firmly with no
tendency to disturb the positions of the
parts being clamped. In any case, every
effort should be made to position the
clamps so that the screw threads will not
be close to the arc: in this case, below the
board. Similarly, it would be wise to plug
the threads of the sleeves with something
to prevent weld spatter getting to them.
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All being well, | now tack-welded the
two accessible corners of each joint,
removed the clamps, turned the job over,
and tacked the other two corners. A final
inspection, and | then completed the welds
on all the joints. However, the front and
rear faces of the joint between Parts 9 and
11 had to be kept clear of weld to receive
Parts 12. The final operation involved
attaching the feet Parts 12, to the frame so
that the centre point of the frame would lie
on the axis of the lathe. How | did this is
shown in Photo 4, which, of course, is only
a "reconstruction”. Any round object
which can be set true in the lathe,
(between centres, as here, or chucked, or
even the body of a chuck could be used)
can act as a mandrel. | placed the frame,
complete with plungers, around it, and
advanced the plungers until all three were
in contact with the mandrel. | then
adjusted the plungers until they projected
by equal distances from their sleeves,
placed the anchor plate in position, and
lightly tightened the clamping nut Having
checked that the frame was square to the
bed, | placed the feet Parts 12 in position
on the ways, one on either side of the
frame, and clamped them to the frame
with an F-clamp. | released the mandrel
and clamping nut, checked that the
assembly sat on the bed without rocking,
tack-welded the feet checked again, and
completed the welding.

The large fixed steady is shown in
Photo 5 and Fig. 5. Construction is exactly
as for the smaller one.

The travelling steady

Travelling steadies are generally mounted
by a pair of setscrews, which screw into
tapped holes in the headstock side of the
saddle. Sure enough, | found such a pair of
holes in the saddle of my lathe. They were
#in. U.N.C., which, like %in. B.S.W, is 16
t.p.i. | persuaded them to change their
nationality by cleaning them out with a
B.S.W. tap to accommodate the screws
which | had in stock. As these holes are the
means of locating the steady in relation to
the lathe axis, their position and spacing
must be accurately established. | screwed

6. Travelling steady:.

two bolts into the holes, and by taking the
distances overall and between them with
vernier callipers, established that they
were spaced 1.75in. apart. | have modified
a Myford long cross-slide to fit my lathe,
and with this in place, | used a small
square to establish a point on the edge of
the cross-slide vertically over the mid-point
between the mounting holes. Then,
without moving the cross-slide, | used the
square to confirm that, as | had expected,
the midpoint between the mounting holes
was vertically under the lathe axis. By
measuring vertically from the cross-slide,
down to the mounting screws, and up to
the lathe axis, | established that the screw
holes were 4.75in. below the axis.

Photo 6 and Fig. 6 show the travelling
steady. The two sleeves, Part 3, are the
same as used in the fixed steadies, but the
plungers are shorter, as shown in Fig. 2, as
travelling steadies are only required for
slender workpieces. | therefore settled on a
distance of 1 in. from the axis to the
sleeves. | now was able to draw the steady
at full size as for the others, beginning with
the sleeves and Part 22, which is 1 x
0.75in. Parts 20 and 21, which are from 1.5
x 0.312in. m.s., can be taken off from the
drawing. The holes in Part 22 are critical,
so it is wise to drill these and check that
they are a good fit on the mounting screws
before proceeding with the welding. If the
fit is not good, another can be made. |
have counter bored these holes to reduce
the projection of the heads of the screws.
Part 21 must not foul the side of the saddle
or topslide and to achieve this, its position
laterally speaking, relative to Part 22 must
be carefully considered.

When my Myford cross-slide is in
place, an extra packing piece, similar to
Part 22 but 0.375in. thick, is required to
give clearance. This requires two longer
screws. On Photo 6 a row of tapped holes
can be seen on Part 21. These are where
the packing piece and the mounting
screws live when the steady is not in use.
Finally, | made two short screws which
reside in the tapped mounting holes in
the saddle to keep them clear of swarf
and dirt. ?
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73RD MODEL ENG

1. The “Quorn” Tool and Cutter Grinder by Mr Martin Gregory which was awarded a
Silver Medal, and the Bowyer Lowe Challenge Cup

he positive comments from
visitors and exhibitors alike
testified to the success of the 73rd
Model Engineer Exhibition held at
Sandown Park 29th — 31st December,
which in addition to the traditional model
engineering content, also included an
impressive line up of Robot Wars house
robots, accompanied by K9 of Doctor Who
fame. Whilst these latter may not be to the

2. This explanatory panel gave details of
many of the design variations.
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taste of some within the ME fraternity, it
must also be argued that they are indeed
an interest and attraction for the younger
visitor, who may regard steam
locomotives as museum curiosities.

As in previous years, a vote of thanks
goes to the team of stewards headed up
by Norman Phelps, and to the judges, ably
lead by Ivan Law. During the course of
judging, some amusement arose from the
purpose made inspection equipment being
employed to check the inside face fluting
of locomotive connecting and coupling
rods. It was actually a bent paper clip.

3. Mr Peter Clark gained a Very Highly
Commended award for his Micro Drilling
Attachment for Aciera F1 Drilling
Machine.

AT SANDQC

Workshop Equipment
a. Competition Entries

Class AL consisted of four entries, which in
entry order were:-

A5/1 Quorn Tool and Cutter Grinder by
Martin Gregory. (Photo 1) This example of
an evergreen design carried a number of
obvious and not so obvious modifications.
The accompanying explanatory panel
(photo 2) provided details of the major
features.

Mr Gregory's efforts were rewarded by
a Silver Medal and the Bowyer Lowe
Challenge Cup.

A5/2 Micro Drilling Attachment for Aciera
F1 Milling Machine (photo 3) by Mr Peter
Clark. This device allowed very small drills
to be operated with sensitive application of
light pressure. The result of the judges
deliberation was the award of a Very
Highly Commended.

A5/3 A Small Dividing Head for Myford
ML7 by Mr lan Cornish (photo 4). A facility
for accurate dividing is one of those
necessities which crops up time and time
again in ME activities, and enthusiasts will
no doubt continue to produce their own
personalised versions of the underlying
theme. This one certainly looked rigid,
compact and capable of accurate work.
The judges awarded a Commended.

A5/4 A Bandsaw Blade Soldering Jig by
Mr Gary Wooding (photo 5). This was in
one sense, the entry which afforded me
from a personal viewpoint, the most
pleasure. The design was relatively
straightforward, executed to provide an
answer to a problem, to be easily used,
and not over finished, very much the style
of entry | would like to see in greater
numbers. Mr Wooding received a
Commended.

b) Loan

Amongst the entries in the loan category
were a number of interesting exhibits.

4. The Small Dividing Head for Myford
ML7 from Mr lan Cornish.
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INEER EXHIBITION
» PARK

demonstrated that while our workshops instruments, to a reflecting telescope. Each
may be better equipped than fifty years year, one almost comes to expect to see
ago, levels of craftsmanship were just as yet more technological advances when
good then as they are now. The Drilling visiting the Gas Turbine Builders

Machine Improvement by Mr Nicholas Farr Association stand, and we were not
(photo 7) served to demonstrate that a tool disappointed. Not only the miniature

having relatively humble origins may be turboprop, but also a purpose made
made to perform delicate, accurate work. balancing rig (photo 9), and progress on
He had successfully re-engineered the feed an axial flow compressor, (the latter two
clutch mechanism for the very light duties items from James V G Hill).

typical of model and amateur engineering. As ever, the award for best club stand

caused much head scratching amongst
the judges, but after much deliberation

they nominated the Koninklijke Model
Club Stands Yacht Club. This is a club whose activities
The Guildford Model Engineering Society range far more widely than its name
stand carried, in addition to the expected suggests, and which is based in Antwerp,
ME content, a number of items produced Belgium. One section of the club,
by Roger Curtis, ranging from a rebate concentrating on Model Engineering
Regular entrant Mr Graham Tyler plane (photo 8), through various wind aspects, had come over for the show, and
displayed a set of bending rolls (photo 6), their exhibits (photo 10) included a hand
built very much to the high standard we 9. The Turbine Balancing Rig vice, a number of butane fired locos, and
have come to associate with his work.

Both the 2} inch Centre lathe and the
small Jig Borer/Milling machine (which 4
had been awarded a diploma in 1952)

were the work of Mr George Reynolds, and

locos and engines had been built to
common designs as club projects), and a

Stirling engine powered clock.

drialayall by ii James V G Hill several low delta T Stirling engines (the

s & !_..
Ll

-

m:'de variety of interests in
Yvidence on the Konik-{fjke Model
Yacht Club Stand.
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TABLE DRIVE FOR

A SMALL MILL

Motor source and
modification

This table drive was designed for the
Hobbymat KT table but can be easily
adapted for other small milling machines.
The power drive uses a windscreen wiper
motor unit from a Toyota, such units are
easily available from scrap yards and are
very cheap. They contain a two speed 12
volt permanent magnet motor and a worm
drive. The worm drive gearbox also
contains the electrical contacts which
enable the wipers to park. These need to
be removed as they don't like being run in
reverse. Once the gearbox is open these
can be snipped off, as can the four spade
connectors, There are three wires coming
from the motor, the black/red dot wire is
the negative or common wire and is
connected to a grounding tag, the other
two blue/red wires are the slow and fast
speed connections. Cut these wires a little
clear of where they enter the sealed
connections to the gearbox and fit a three
way strip connector.

There are four mounting lugs on the unit,
note that they are not in alignment with the
output shaft and that they are not
symmetrical about the output shaft. It is only
necessary to use the two wider spaced
mounting lugs, which will position the
motor below the level of the milling table.
The other two lugs can be removed. Retain
a pair of the rubber mounts. The actual
positions of the two widely spaced (115mm)
mounting lugs and the output shaft are
shown on the drawing of the mounting
plate. [t can be seen that the mounting lugs
are 4mm abowve the output shaft, 51.5 mm
and 63.5 mm either side of it.

Bronze bush

(Fig. 1)

Make this part first. The 12.7mm diameter
should be a tight fitin a reamed 12.7mm
hole. Also ream the bore 6mm to give a
spinning fit on the 6mm silver steel shaft.
This bush will be needed to locate the
mounting plate, when drilling and tapping
the milling table.

Mounting plate
(Fig.2)

This is made from a piece of heavy gauge
Aluminium alloy plate, although steel or
cast iron would do equally well, The plate
is mounted so that it does not obstruct the
tee slots on the table. The plate is attached
to the table by two M6 socket head cap
screws. The holes for these are
symmetrical about the hole for the bronze
bush. They are positioned 3bmm either
side of the hole. Initially these two holes
are drilled 5mm diameter and used as
guides in drilling and tapping the two M6
mounting holes on the end of the milling
table. The Hobbymat table has a 12mm
hole in the left hand end which is in
alignment with the threaded hole for the
lead screw. This hole is reamed to 12.7mm
as is the hole through the mounting plate,
through which the bronze bush is fitted.
The bronze bush is a tight fit and is
pressed through the mounting plate and
into the 12.7mm reamed hole in the
milling table . The plate is clamped in
position and the holes in the milling table
are drilled 5mm and tapped M8, using the
5mm holes as guides. When this operation

Douglas Reid of Co. Clare
offers a low cost longitudinal
power feed arrangement

is complete the 5mm holes in the
mounting plate are opened out to Bmm
and counter bored 10mm to take the heads
of the M6 socket cap screws.

Mounting spacers
(Fig. 3)

These are 65mm long pieces of 25mm
diameter Al alloy rod, faced off, drilled and
tapped M6 at both ends to a depth of
20mm. Two are required.

Motor unit mounting
bushes
(Fig. 4)

The existing mountings are for an M5 self
threading screw designed for attachment
into sheet steel. These bushes enable the
unit to be mounted with M6 bolts.

Modifications to the
Hobbymat KT
leadscrew

Remove the leadscrew from the table.
Mount in the lathe, drill and tap the end
opposite the hand wheel M5 to a depth of
20mm. Refit the leadscrew.

The shaft and nut
(Fig. 5)

The shaft is a piece of 6mm diameter silver
steel, 1776mm in length, turned down to
5mm for 256mm at one end and threaded
M5. A 3mm diameter 8mm long peg is
inserted in a hole drilled 4mm deep 20mm
from the other end. It is secured with
Loctite.

The nut is made from 10mm hex brass
with an 8mm diameter collar 2mm wide at
one end.

The clutch
(Fig. 6)

The clutch consists of two sections, one
part is attached to the gearbox output
shaft and the other part slides on the drive
shaft. The part attached to the gearbox is
made from a piece of round nylon bar,
with two 25mm long pieces of 3mm
diameter silver steel pressed into it on a

Model Engineers’ Workshop
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clutch slides on the shaft, it has a 3mm spacer. This collar has M3 tapped holes
=) wide slot which engages with the peg on on one side to match the holes on the
the shaft. The drive pins are 3mm fork. M3 screws are used to attach this
12 diameter Loctited into holes in the brass collar to the fork, but small self tapping
body. A nylon collar is pressed on to the screws would do the job just as well.
other end of the shaft. This collar engages This collar has a M10 tapped hole to
o O CDI with the clutch activating fork. take a handle. The handle contains a
! spring and plunger which engages with
_| The CllltCh ﬁcti\’ating indentations on the spacer. These
indentations are drilled after assembly
Motor fOl‘k using a short M10 bolt with a 5mm hole
drilled through its centre. When
nountlng bush (Fig. 7) assembled, the handle is removed, the bolt
Mtrl Al alloy is screwed in its place and the engaged
or Brass This is cut from 3mm thick aluminium and disengaged positions are fixed by
Fia 4 two off sheet, the centres of the large and small drilling shallow indentations in the spacer,
19 holes are carefully marked out and centre through the 5mm hole in the bolt. The
punched. The four 3mm holes drilled. bolt is removed and the handle and
217mm PCD. The central hole by which it is The piece of Aluminium is then screwed sprung plunger fitted.
mounted to the gearbox shaft, has 8mm to a piece of wood through holes in the
and 10mm diameter sections with a taper areas outside the outline of the fork, that ASSE mbly
section in between. The taper section is will be subsequently cut away. It can then
approximately 4mm wide and can be be set up in a four jaw chuck and the (Fig. 8)
made by step drilling with 9.5mm, 9mm, large holes bored. When the holes are
and 8.5mm drills. The nylon will deform bored the piece can be milled or filed to A 30mm M6 socket cap screw is pushed
when it is tightened on to the shaft and shape. A Nylon collar is bored 25mm to into the right hand mounting hole of the
give a good grip. The other part of the be a sliding fit on the 26mm diameter mounting plate. The two 25mm diameter
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clutch is
assembled with the fork and slid onto the
shaft and the spacer. The motor is
mounted on the ends of the spacers.

The shaft is now adjusted by screwing it
into the lead screw. The clutch travel
should be such that in the disengaged
position, the sliding part of the clutch
should be almost touching the bronze
bush and the end of the shaft should clear
the output shaft of the gearbox by about
I1mm. In the engaged position the peg
should not come out of the slot in the
clutch. With the adjustment completed, the
nut on the shaft can be tightened to lock it
to the lead screw.

The indentations can now be drilled in
the front spacer through the hole in the
temporary short bolt, to register the in and
out positions. The handle with its sprung
plunger is then fitted.

Electrical connections
(Fig. 9)

The motor is powered from a suitable D.C.
power supply such as a 4 amp battery
charger. The output is connected to a cross
wired centre off double pole double throw
switch, which will give forward - off -
reverse and then to a double pole switch
connected to the slow / fast connections
on the motor. Using the slow/fast switch
on the charger, this gives table feed
speeds of between 1.0 and 1.6 mm/sec.

As an added refinement, a speed
controller could of course be fitted. For a
suitable circuit see Model Engineer Vol.
185 page 546 and correction Vol. 186
page 64, or Model Engineers’ Workshop
No. 80 page 37. Alternatively, it is believed
that Maplins now have a suitable kit in

their range. el
1
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Peter King, of
Christchurch, New
Z.ealand, writes:

[Further to the article on installing a digital
Iread out to a lathe and my previous
icorrespondence, | have now completed
Imy installation of the Newall unit, and |
:am very pleased with it. Both axes are
Inow set to an accuracy of 0.006mm.

The installation has, as | wrote in my
“first letter, resulted in a general upgrade of
ithe lathe - viz: after fitting and switching
ion the unit, | casually leaned on the
itopslide and my eyebrows rose as the
“figures “rolled” on the X display. | spent a
couple of hours carefully adjusting the gib
:strip — mine is the tapered type. | finally
lhad to make a new adjustment screw as
ithere was backlash that allowed axial
imovement of the gib. There then followed
‘adjusting the cross slide nut, which is of
ithe bronze split adjustable type. These
adjustments eventually reduced backlash
:and slop to a very respectable and
igenerally repeatable 0.005mm, confirming
‘what | had been told many years ago, “the
‘feed screws are hardened and precision
rground”. The method being to push and
[pull the cross slide in both the X and Z
‘axes, with the saddle locked while
‘watching the display. It still came as a
iconsiderable surprise that wear of the feed
:screw was so little that with an indicated
|backlash that small there were no tight
:spots. The lathe bed is a Vee type and
ithere is no saddle movement in the X
idirection when checked with a DTI.

- A

The next job was the bed being
rechecked with precision levels to prove it
had no “wind”. A careful check with a test
bar in the head and tail stocks against a
DTl with no indicated change to the DRO
X axis allowed some careful adjustment of
the tailstock to bring that really into line.

| have not bothered about the backlash
in the Z axis via the saddle hand wheel, as
one usually uses the measurement in one
direction only, and eliminating itin the
usual rack and gear arrangement would
not be possible, and reducing it difficult.
Pulling and pushing on the saddle with the
half nuts engaged showed that there was
an indicated 0.01mm - 0.005mm in the Z
axis that was movement of the lead screw.
After careful adjustment of the thrust
bearing, there was no indicated backlash
to the lead screw - if the half nuts were
properly closed. The lead screw is free to
float at its drive end splines.

The above mentioned advantages of
inbuilt means to check the lathe
adjustments are not mentioned in the
instructions or brochures for these DRO
units, but are very useful “extras”,
particularly as it takes only a moment to
push against parts of the saddle assembly
and see if the display “rolls”.

Another interesting aspect is that when
repetition turning, if the components -
each of which has been machined to the
same very accurate indicated dimension -
are kept in order of machining, and then
carefully “miked”, it is possible to track
tool wear. This wear was surprisingly fast
at first (to about 0.006mm) then basically
stops for a large number of components.
before slowly starting again — exactly as

Jim Atkinson of Queensland , Australia writes:

Having just read Mike Tierney’s article
on Toolmaker's Sine Bars | thought |
might pass something on that has
certainly stood the test of time with

me. It is a memory jogger for salving

right angle triangles. This was taught to
me over 45 years ago by my secondary
school teacher and | still use it regularly

—

LINE

stated in some text books on mass
production tooling. The work was average
as it was a new tungsten “Ifanger” boring
tool machining 80 tonne tensile AlSI 4140
axle steel from a drilled 25mm to finish at
31mm dia. in approx 1.5mm cuts with a
feed of 0.12mm. Suds were used, and the
surface speed was just under the
optimum. Total diameter variation over 24
units was 0.01mm, which was mostly over
the first five units indicating tool wear of
about 0.0056mm. Careful examination of
the tool tip with a x8 jewellers loupe
revealed the very slight flat.

Soto round it up, there is a lot more to
a DRO than just being able to read the
display instead of peering at the feed
screw dials. The “mikes” used for
checking are Swiss Tesa reading to
0.001mm, and the DTlis a
Czechoslovakian one reading to 0.002mm.
To keep their accuracy, | only use these for
this sort of machine check.

Will Bells of
Northampton writes:
Re: patents and the
statements made by Peter

J King and Peter
Rawlinson.

Being involved in the patent world as a
business user, as opposed to being a
Patent Lawyer, my understanding of the
system is reasonable on the fundamentals,
if not on the total intricacies. What | am

to day. All that is required is to
remember the phrase “Percy Has, Been
Here, Playing Billiards” and to go with
this Sine, Cos and Tan in that order.

Here's how it works, picture a right angle triangle with the sides
nominated as Base, Perpendicular, and Hypotenuse, with angle @
between base and hypotenuse.

The memory jogger works like this:-

“(P)ercy (H)as" relates to the sine of angle @ as follows,
Percy (Perpendicular) over Has (Hypotenuse) = sine of @

ie. P/H=sine®

“(Bleen (H)ere"” relates to the Cosine of angle @ as follows,
Been (Base) over Here (Hypotenuse) = cosine of @

ie. B/H=cos®

a “(P)laying (B)illiards relates to the Tangent of angle @ as follows.

As an example if you were to take the figures in Mike Tierney's article fig 1a.
We know H the Hypotenuse = 5in. the Sine bar centre distance.

We know @ the angle required = 28°
We require P the perpendicular.

Using the memory jogger with the three items above ie P, H, @
we get Percy over Has =sine of @ or P/ H=sine @
transposing we get P =sine@ x H or P= 0.4694 x 5 = 2.3473in.
| must say that this has been one of those little things that has stuck with me over the years and made solving right angle triangles

simple.

Frest ey Mfbenadh 22005%

Playing (Perpendicular) over Billiards (Base) = Tangent of @

ije. P/B=tan®



Mr. K A Willson of Fleet writes:

| too was encouraged by Barry Harrison's article in MEW 8&7. | started with
my Myford S7 and Boxford VM30 machines already in good alignment and
made all the end fittings and brackets to suit my particular installation. |
chose to use the C80 display on each machine, being the latest available,

with extensive machining aids.

From the accompanying photo of the lathe you will observe that the X
Axis scale is mounted on the guard at the front end and is also able to be
withdrawn towards the operator. In fact except where physically
obstructed by the machine, scales can be withdrawn in either direction.
My leadscrews and feedscrews on the lathe and mill are all with minimal
backlash using needle roller thrust bearings and split feed nuts, which is
helpful to say the least. My solutions have also used commercial cable
chains to handle the movement of all cables and to keep them out of
harms way. These commercial chains are not expensive and easy to set

to use.

Moving to a similar arrangement on the front carriage wing has
obviated the loss of the rear mounted carriage lock without any
obstruction of the thread indicator mounting with an external lock. In
order to clear the front wing of all obstructions, the slideway (front shear)
oil nipple has been moved to the front edge, the oil way redrilled, the
redundant tapped nipple hole plugged with a Loctited grub screw.

A small amount of work was necessary to facilitate the insertion of the
new lock plate within the carriage apron, the front keep was shortened to

provide space, two small areas of the apron casting were milled to create a vertical location and a retaining pin fitted. | commend to
any other MEW reader these products (usual disclaimer).

On the subject of removing stubborn chucks, the following may help. Take the offending chuck and it attached MT2 taper. Place two
small pieces of 1/8in. dia steel rod in the groove behind the chuck, and carefully place to one end of the jaws of an engineer’s vice,
hold sufficiently tightly to stop it tilting. The purpose of the vice is to stop the rods moving outwards. Place the wedges behind the
chuck, just touching the rods. Squeeze the wedges using a G clamp. Gently tighten the clamp and do not forget to catch the chuck. If
the arbor lacks a suitable annulus, then a couple of flats may be ground to achieve the same result.

:sure of is that the relevant infringement
irules covering this recent debate are
tcommon and in our favour.

Europe is fairly harmonised with the
|European Patent Convention covering
Imost European countries and, more
Ibroadly, most industrialised countries who
icare about patents are part of something
icalled the Patent Co-operation
“Treaty. There is, unfortunately, no such
1thing as IP law standardisation and detail
differences do exist between individual
icountries, especially in the area of patent
application and granting process and
Irules. But the fundamentals do have broad
ragreement.

But, to get to the practicalities for our
|purposes, globally patents are in being for
ia number of reasons, the two important
rones for most of us being:

1. A patent allows for commercial

| protection of a (practical) invention, and
ithe rules state that Making, Using or
‘Selling any patented concept is an
iinfringement in any country where the
|patent is granted. But the rules explicitly
rexempt, as Peter Rawlinson correctly
:stated for the UK, personal use, which, of
icourse, means that we are OK so long as
'we do not try to sell for commercial gain.

Patents cannot cover everything (for

rexample Mathematical Formulae), but
ithey can cover Processes used
icommercially, and this is where the
“'Using’ statement becomes

Imare important.

.2. The Patent system is not meant as a
Ibarrier to further inventive progress - quite
ithe opposite in fact. In addition to
rexemption for personal use, there is
rexemption for experimental use as well.
|Part of the ‘deal’ for up to 20 years of
rcommercial advantage is that the inventor
imust disclose, through the Patent
description, enough information for

another person to replicate the invention,
and it is certainly not uncommon for a
further patent by another person to cover
inventions which need the first invention
to work.

Anyway, to summarise, don’t use a
patented invention for anything other than
your own personal use and you are
absolutely OK. Copyright and Design
Rights are of course another argument .....

Peter G. Shaw writes
by email:

Re Malcolm White's letter,
Scribe a Line issue 95

| too have had problems with drunken
long (and not so long!) threads, however,
my answer to the problem lies in Stan
Bray's Die Holders & Guides as detailed in
WSP14 (Making Small Workshop Tools)
page 51 etc, in particular pp55-58.

Brian Wood writes by

email:

Mr Hartland was in difficulty shifting a J&
taper sleeve from a drill chuck.

He may have some success as follows:

Mount the chuck in his 3 jaw chuck,
open the chuck jaws fully and dimple the
bottom of the chuck with a decent size
drill. Follow this with a tapping size drill
for M10 or % Whit, whatever he has in
threading tackle, drill through to break into
the void between taper mount and chuck
and thread the hole. The material at the
rear of the chuck is left soft, so it should
be easy enough. Now it is possible to use
a forcing screw to remove the taper. Do
remember to make a blunt reduced end on
the screw to avoid swelling and jamming

on removal. Tapping with a ‘soft’ hammer
at the back of the chuck with the forcing
screw tight will provide some shock
loading to help break the joint.

| hope this helps. Tubal Cain
recommended the method, | haven't tried it.

John Harris writes
by email:

In ‘Scribe a Line’ in issue 95 you had a
letter from a Mr C E Hartland of
Gillingham about releasing a Jacobs taper
from a chuck. | have just solved exactly
this problem!

Recently | had three chucks which | had
acquired at various times, where | wanted
to change the Morse taper adaptors fitted.
The first chuck is a very old, but unused,
Jacobs number 11. This chuck is unusual
in that it runs on ball bearings. When |
examined the chuck | discovered a slotted
grub screw in the base of the chuck.
Removing this allowed me to utilise my
small screw press (described in issue 68 of
MEW) and a length of bar to press the
adaptor out.

The second chuck was a much abused
Jacobs number 24 which was very rusty
and had been struck by a hammer many
times. | wanted the adaptor to modify so it
would take a ¥#in. Whit drawbar. The
adaptor was successfully modified whilst
still in the chuck, now the problem was to
remove it. This chuck did not have a grub
screw in the base, so | decided to drill
through the base of the chuck and pressed
the adaptor out in the same way as the
first chuck. Although it needed more
pressure from the press, it still came out
reasonably easily. It might sound a bit
brutal drilling holes in the base of the
chuck, but | did have the example of
Jacobs doing it themselves and this was a
battered old chuck. As an aside, | did strip
and clean up the chuck, grease and oil it.

Wextil B resenes” Whaobed e



Dr. Giles Parkes, of Newbury writes:

re: A Quiet Lathe.
MEW No. 94 p33.

The flat belt from the Hoover Junior seems excessively tight when stretched between
the pulley on the first spindle and the gearbox input gear, and must put considerable
strain on the bearings of both, With only slight modification the pulley will fit on the
middle spindle and thus get over the tight belt problem. It also has the advantage that
there is no need to remove the compound gear from the first spindle. The modification
in diameter of the new pulley will inevitably alter the ratio between the lathe spindle
and the gearbox input but this is of little consequence as the setup is used only for
auto feed and there are twenty four different feeds for every spindle speed via the

gearbox!

| made my new pulley from cast iron and dispensed with the porous bronze bushes.

'On reassembly | found that | had another
:slightly worn but perfectly useable chuck.

The third chuck was where the
rexcitement started. This is another Jacobs
Inumber 34, which looked in very good
icondition when | bought it second hand. |
‘wanted to fit the modified adaptor to this
«chuck so | needed to drive out the existing
-adaptor. Having successfully completed
Ithe first two chucks, | thought it would be
ia simple matter of drilling a hole in the
Ibase and using the press again. Drilling
ithe hole was the start of the problems. For
'some reason the base of the chuck was
very hard and a normal HSS drill would
Inot touch it. | resorted to using a tipped
«drill which also ended up drilling off
icentre. Attempting to press the adaptor
out did not work. | could not exert enough
|pressure with the press. The next stage
'was to take the chuck to pieces and try
Iheating the body of the chuck with a
ICamping Gaz blowtorch whilst it was
lunder pressure in the press. This didn't
'work either as it was obviously not getting
lhot enough. | then left the chuck to soak in
IPlus Gas for a couple of days and tried the
|press again, with no avail. Then it was
'decided to use the ‘nuclear’ option. The
ichuck body was placed in the press again
:and maximum pressure applied. | have
igas welding gear so the oxy-acetylene
itorch was then played on the area of the
ichuck body where the adaptor fits. Just as
imy wife put her head round the workshop
door with an offer of coffee, the taper
icame unstuck with a very loud bang !

| have cleaned all the ‘blueing’ off the

Fratimeserny Miianath 22034

| reduced the o/d of the large pulley
to 2.5ins and made a semicircular
groove ¥%in. wide x %in. deep with its
midline %:in. from the edge at the
short boss end. The short boss at the
quadrant end of the pulley needs
reducing to o/d 0.83in. and its ¥sin.
length increased to %in. in order to
clear the gear left on the first spindle.
The opposite end of the new pulley
thus needs to be shorter, leaving the
overall length 1.8125in. as published.
The uncrossed round belt will just
rub on the boss of the gear left on
the first spindle: it does not matter

and anyway feeding towards the

tailstock must be infrequent except
when screwcutting. If you don't like
the belt rubbing just make the new
pulley o/d even smaller.

| like the quiet working.

chuck body, bored the hole in the based
concentric, greased and reassembled it
and everything works fine. The adaptor is
blued, but after burnishing with wire wool,
this also is working in the ‘old’ number 34
with no problems. If you dont have access
to a press, it might be possible to use a
vice to press an adaptor out of a chuck,
but it would have to have a wide jaw
opening. Using the ‘nuclear’ option does
have its dangers. Make sure when the
chuck and adaptor does come apart,
nothing can hit any bystanders, you or
damage any of the equipment in the
workshop.

Mr D H Witham of
Oxford writes:

| read with interest the mention of the
Denford “Orac” CNC lathe (MEW iss 94
page 11). | acquired a 1983 model recently
with unfortunately one of the axis
controller boards missing. Enquiries to the
original suppliers of the drives revealed
they are no longer manufactured. Even the
replacement drives seem to be no longer
available.

| think the most logical solution to the
prablem, although expensive, would be to
upgrade the lathe with a modern system.
Help/advice from other readers would be
most welcome,

Dave Fenner comments: Fortunately |
haven't hit the problem yet, but did have a
call from another reader who reckoned the
stepper drives may be interchangeable
with Parker CD series units. These
continue fo be available (now in micro
stepping form) but are relatively
expensive. If and when mine does give up

Toby Wilkinson of Lower Hutt,

New Zealand, writes:

| solved the problem of a cover for the lower slide on my Taiwanese FF300 drill/mill
with the use of a discarded sunscreen blind used on car windscreens. The blind
unrolls and rolls up to follow the slide. The accompanying photo shows how | fitted
an L shaped bracket and two C shaped clips to the bolster to hold the end of the
blind. The end of the blind was glued around a length of 8mm wooden dowel which

was a sliding fit in the C clips.

The roller end of the blind was fixed to the base of the machine by way of two
lazy Z shaped brackets and a crossbar with a D shaped bracket at the centre. The
hook at the centre of the blind yoke fitted into the D bracket. The blind can be easily
removed by lifting the hook out of the D and sliding the dowel end out through the

Cclips. The

division dial can
still be seen
under the blind
roll.

| use the blind
together with a
felt tip pen as a
Jjotter pad to
record the cuts to
be put on.
Sometimes when
using a carbide
cutter the chips
melt into the
plastic blind. P
When there is too |
much writing and |
too many holes |
cut that bit off
and start again.




Neil Wyatt of Burton on Trent writes:
Re. CL300M Electrics

| am worried that several readers may not realise the
implications of altering mini lathe electrics. These
lathes use rectified mains to drive the motor using
pulse width modulation. This means that, even at
low speeds, voltages of around 300 volts DC are
present. A DC electric shock is far more dangerous
than an AC (e.g. mains) shock of the same voltage.
Any modification, however modest, to the electrics
of these lathes must be done by someone who
really understands what they are doing. Any error
could easily prove fatal. Owners should ensure that
all exposed metal parts of the lathe are properly
earthed. | strongly advise making sure the workshop
has an RCD device fitted in its power supply for
additional protection.

To combat overheating some readers are taking
various steps to ventilate the control box. A good
idea, if any electrics involved are properly installed.
But please make sure that the box remains swarf-
proof, a 5mm air gap all round is inviting trouble.
While turning some high-tensile steel, | once spotted
a foot-long curl of swarf entering the hole where the
leadscrew emerges. A few seconds later and it
would have been poking into the electrics!

Some readers are fitting uprated fuses. If the fuse
blows when the motor stalls this is for a good
reason — fuses cost about 10 pence, motors over £60. When machining a large piece of cast iron for a rotary table, | blew several fuses,

and tried the trick of uprating them. My reward was a burned out motor and | ought to have known better. Let me explain what
happened. Fuses have two ‘failure’ modes. When a motor stalls there is an instant current surge which rapidly blows the fuse. This
surge will usually greatly exceed the fuse rating, and even an uprated fuse will blow. The other failure mode is when the fuse rating is
exceeded by just a small margin, say 2 amps for a 1.5 amp fuse. Under these conditions the fuse may take quite a while to blow,
indeed it may only blow when the motor slows as the lathe hits a hard spot in a casting, or makes an interrupted cut.

Uprating the fuse by an amp or two can avoid this, but the penalty is that the motor can now run for extended periods at above its
rated capacity. | did just this, and was merrily taking 60 thou cuts in cast iron, at a radius of four inches. The CL300M motor is cooled
by an internal fan, and at the low speed needed, the cooling was inefficient, yet the motor current was high. My reward was a pop and
a workshop full of white smoke. On reflection, | was asking for it. | now keep a large quantity of fuses in stock. | also always use the
lathe in “low’ gear, as this doubles the motor speed for any given mandrel speed. | also plan to fit a temperature sensor and ammeter
to the motor so that | can spot problems arising.

There is one modification readers may consider. Time delay fuses, marked with a ‘T" blow more slowly than conventional ones.
Using these may reduce the number of fuse failures during transient overloads, while they should still blow fast enough to protect the

motor under stall conditions.

Many excellent electric motors are coming out of China these days; the multi-pole, high voltage DC motors in the mini lathes are a
very unusual type. It is almost impossible to source a UK alternative, and replacements are expensive and hard to get. Model
engineers are even harder to replace. | hope that readers of MEW will take care to look after both.

the ghost, | will probably go for Gecko
drives, linked to a PC. As regards controf
.software, Philip Newman, well known
.amongst Perth model engineers, is
-achieving excellent results using PC Lathe,
.applied to a Boxford ACL, and on present
form | would tend to follow his example.
However this is an area in which
developments are always cropping up, so
it will be a case of looking at what is
-available at the time. Others may care to
.share their experiences with the Orac
.machine.

From Mr Jim Loomes
by email:

“This letter was prompted by Malcolm
"White's email and your response in
IM.E.W. Scribe a Line in issue 95 relating to
lknurling. A few years ago | was trolling
1through some old magazines and papers
iand found a advert in the July 7th 1955
redition of the Model Engineer for a
“MARLCO"” Knurling tool made by W.H.
IMarley & Co. Ltd. New Southgate Works,
105, High Road, London, N11. This tool
Ihad an intriguing lever sticking out of the
irear top corner of the body of the tool and

the advert gave no clue as to what it was
for. Many months later or maybe years, |
came across an article in another
madgazine by Mr. N.A. Mold, describing the
Marlco type Knurling Tool. Mr. Mold's
article revealed the secret of the lever. It
rotated a cam with a maximum throw of
0.80mm. which controls the depth of knurl
pressed into the work piece. | let the article
lie in my “will might make someday heap”
and | eventually made it about eighteen
months ago. Previously | used a tool made
from a Hemingway kit which is almost
identical but does not have acam to put
the cut on. The difference in use | find to
be tremendous. | can now knurl
consistently by simply moving a lever
through 45 or 60 degrees without any
effort, instead of turning a knob on the
end of a screw and never being very sure
how much | have turned it.

| have some golden rules for knurling
which | have developed over many years
of less than good knurls! | am not an
engineer and was an accountant by
profession. Model engineering is my
retirement hobby and my skills are self
taught. If my rules for knurling do not gain
approwval from engineers who work with
light machine tools used by many

modellers then | am open to suggestions.
My rules are:-

1. Make sure the tool is securely mounted
and centred in the lathe and lock all slides
not in use.

2. Mount the work piece securely and
centrally on the lathe axis. Where
possible support the work piece with

a revolving centre.

3. Select a turning speed about one third
of the speed used for turning the work
piece material,

4. Use a continuous “flood” supply of
coolant. This is required to prevent little
bits of stock material getting crushed into
the work piece.

5. Use a stiff tooth brush continuously
during the operation to remove material
that breaks off. Be careful not to let the
bristles of the brush get caught up in the
knurls.

6. Never change the position nor the
pressure of the knurl tool after the knurling
operation has started. It will only be by
good luck if you do reposition it
correctly. If there is a problem turn a few
thou off the stock material and start
knurling again from scratch.



The UK’s Iongest established
woodworking show returns to
.-d Alexandra Palace with a packed
schedule of events:

* World’s Leading Manufacturers

* Expert Woodworking Masterclasses

* Audio Visual Workshops ° Kids Corner

* Latest Tools & Machinery ° Competition Displays

* FREE ENTRY into International Crafts Exhibition (in adjacent hall)

SAVE UPTO 33% WITH ADVANCE TICKETS!
Tel: 01353 654422 www.getwoodworking.com/iwe




THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
m_sm Model Steam Engines
"ishml:?hr;mmm build four model steam engines and
features designs and plans that even a beginmer will be able
to follow.

1993 1-85486-104-2 210 [48mm
112 pages Mstrated paperback

Building Simple Model Steam Engines Il
Tubal Cain

Hore projects ranging from a delightful litle 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 1-65486-1476  210x!48mm
112 pages lustrated! paperback

HModel Engineering - A Foundation €ourse
Peter Wright

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

1997 1-85486-152  236x/8%mm
{16 pages Mstrated papevback

Model Engineers Handbook
Tubal Cain

This third edition comprises a compilation of tables, facts,
procedures and data that the author has found imvaluable in
his model engineering activities. It provides a real mine of
information to which you will retum again and again.
1996 3rd Fdiion  [-85486-1344  210x/48mm
M0 pages Mhustrated paperback

The Model Locometive from Seratch
B Terry Aspin

Based on a series of artides by Chuk, the pseudonym used
by the author for a series of artides published in Model
Engineer. Al the text and Hlustrations have been spedally
prepared by the author for this book.

1998 1-85486- 1654 189 Mdmm
P46 pages Msirated 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. Profusely iustrated and full of interesting and

useful information.

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

The Countryman's Steam Manual
John Haining

first published in 1982, this new and enlarged edition covers
the design, construction and cre of steel boilers in general,
with formulae and data used by firms of repute. Designs of
three vertical boilers are induded - the Sentinel, the Caradoc
and a inch scale version

1996 1-85486-1360  210x!48mm

96 pages Iustrated paperback

An Intreduction to Robotics
Harprit Sandhu

An introduction for the amateur to the ideas and concepts of
robotics, a diseipline that will eventually radically change the
way we work. The first part explains how and why robots
work and are controlled, while the second part shows you
how to make a smple twoelegged humanoid robot that can
be programmed to wak from a personal computer.
1997 1-85486-153-0  236x18%mm
208 pages Mustrated paperback

The Amateur’s Workshop
lan Bradley
All model engineers are oocasionally faced with an operation
outside their wsual experience, with more than 430 line and
photograpic llustation, this book is 2. comprehersive
reference book prowding information on setting up a

and the use of various machines and tooks.
1995 1-85486-130-1 210 148mm

25 pges  Mustrated papeshack

The Amateur's Lathe
LH5parey

Virtually the standard work on small (3-1/2 inch) fathework
since its original pubdication in 1948,

1972 0-85242-288-1  216x138mm
24 pagss Mustrated papecback
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£5.95

£16.95

0995

£10.95
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£5.95

£9.95

895

£8.95

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
tools, With acoerate colour temperature charts

1984 0-85242-837-5  210x [48mm

128 pages Mustrated paperback + 4 pages of colour
plates 2695

Yerdical Milling in the Home Workshop
Arnold Throp WPS 2
Small workshaps, induding thase of model engineers, are
making increasing use of small vertical milling machirses. This
book explains hvow to use them (and lathe miling
attachments) in dear terms.

1984 0-85242-843-X  210x148mm

94 pages Mussrated papertsack

Screwcutting in the Lathe
Martin Cleeve WPs 3
A fully comprehensive survey of the use of a lathe for all

£95

forens of screwoutting in all thread forms, imperial and metric.
1984 0-85242-838-3  210x [48mm

176 pages Mustrated paperback {695
Foundrywork for the Amateur

B.Terry Aspin WPS 4

This book &5 regarded as the perfect introdudtion fo casting
work in common metals. This new edition, brings everything
right up to date.

1998 1-85485-168-9  210x 148mm
112 pages Mustrated paperbiack

Milling Operations in the Lathe

Tubal Cain WPS §
This book by Tubal Cain, wha 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.

£6.95

1984 0852428405 210x148mm

128 pages Mustrated paperback 695
Measuring & Marking Metals.

lvan Law WPS 6

Mode engineers and many small workshops do not need, or have
acoess to, much of the sophisticated measuring equipment used in
industry. Accurate: marking cut and measurement by mare basic
mears at all stages of work are comprehensively desaribed.

1985 0-85242-841-3  210x 148mm
112 pages Hustrated paperbiack 95
The Art of Welding

WA Mause WPS 7
This book sets out the basic techniques for oxyacetylene
welding, brazing, flame atting and electric arc welding with
mild stee, cast iron, stainless: steel, copper, brass: etc. in sheet,
plate or cast form.

1985 D-B5M42-8464  200x 148mm
96 pages Wustrated papertrack 825
Sheet Metal Work

R E.Wakeford WPs 8
The author is an instructor in metal work and allied crafts
and describes dhearly all the processes likely to be encountered
by the hobbyist in a model or light engineering
1985 D-B5242-849-9  210x 146mm
152 pages Wustrated papertrack

Soldering & Brazing
Tubal Cain WPS 9
Joiming mietal by one form ar another of soft and hard
soldering, or brazing with various alloys, are run-of-the-mill
jobs in model and light engineering workshops.
1985 (-65242-8456 210 1H48mm
134 pages Hustrated paperback

Saws & Sawing

lan Bradley WPS 10
This book: examines all types of saw, hand and machine, their
use, maintenance and useful tables relating to various

695

695

applications.

1986 0-85242-887-1  210x 148mm

96 pages Wustrated paperback 5.9
Electroplating

JPoyner WPs 11

This tide will be of value to moded engineers and small
W!islin;lnplmﬁthwnlﬂwwm[mﬂs
tsing simple equipment.

1987 0-85242-8626  210x 1M8mm

64 pages Mustrated paperbiack 625

Drills; Taps & Dies

Tubal Cain WPS12
In this boak, Tubal Cain discusses drils and driled holes and
threading with taps and dies, primarily by hand. lmperial and
metric sizes plus conversions are induded together with all
standard thread gauges.

1987 0-85242:866-9  210xI48mm

104 pages Mystrated paperback

Making Small Werkshop Tools
Stan Bray WPsI4
Haking 14 simple but useful adjunds to the tool kit for
bench and lathe use, taking no more tham 3 to 4 hours or
involving spedal materials, yet each able to save considerable
time in use as well a5 aiding acoragy.

1987 (0-85242-884-3  210x!48mm
97 pages Mustrated paperback

Workholding in the Lathe

Tubal Cain WPS I5
Tubial Cain discusses all the practical aspects of the subsect
with many photographs to ilstrate specfic points.

£695

£6.95

1984 0:85242.908:8  210x148mm

12 pagess  Mustrated papertack £495
Electric Motors

Jim Cox WPS 16

Priniples, charactenistics, operation, installation, speed control,
braking etc. plus generators, safety, testing and a useful section
on identfying and applying scrap mators.

1987 0-85242.914-2  210x/48mm

134 pages Mustrated paperback

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

£695

and mahinery techriques to form an invaluable reference
work for anyone dealing with machinery.

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

136 pages Mustrated paperback .95
Basic Benchiwork

Les Oldridge WPS 18

This title details normal bench practice suitable for engineering
apprentices. By avoiding broken tools and spoiled work, this
book will save its cost times over.

1988 0-85242-920-7  210x148mm

28 pages  Mustrated papertack

Spring Design & Manufacture

Tubal Cain WPS 19
Every type of spring and all the necessary calculations are
dearly explained a5 well as materials and methods.

1968 0-85242-925-8 210 148mm
% pages Mustrated paperback

Metalwork & Machining Hints & Tips
lan Bradlley WPS 20
A workshop information pot-pourmi combining useful advice
and instruction for beginners, with explanations of tools. and
techniques ofien familiar in name but not aways found
described in detail

1958 (-85242-947-9  210x/d8mm
% pages Mustrated paperback

Adhesives &k Sealants
David Lammas WPS 21
David Lammas covers traditional adhesives, their advantages
and shortoomings: as well as synthetic producs.
1994 1-85486-048-8 210/ 48mm
144 pages  Mustrated paperback

Worlishep Electries
Alex Weiss WPS 12
This book deals with ebecticity in the garage or home
workshop and indudes everything from fitting a 13 Amp plug
to wiring up a new workshop building.
1984 1-85486-107-7 210/ 48mm
128 pages Mustrated paperback

£695

£695

£695

£4.95

£695

Construction
Jim Forrest & Peter fennings WPS 13
This book «ontiins the dataik for building the fsor assembly,
walls and roof and covers the peripheral areas induding kayout,
planing regulations, tooks, materiaks, security and insurance.
1993 1-65486-13 1K 200x/48mm

144 pages Mustrated paperback £695

Electric Motors in the Home Workshop

Jim Cox WPS 24
Detailed advice is given en how to identify and make pood
use of discarded and surplus motors from both domestic and
industrial sources and also how to operate three phase motors
from single phase  supples.

1996 1-85486-133-6  210x/48mm
144 pages Mhustrated paperback

The Backyard Foundry

B.Terry Aspin WPS 15
This biook covers basic prindples, materials and techniques,
pattem-making, moulding bows, cores and core bowss, metals,
electric, gas and coke furnaces.

695

1997 1-85486-146-8  210x148mm

104 pages  Mustrated paperback %650
Home Workshop Hints & Tips

Edited by Vic Smeed WPS 16

A selection of usefl hints and fips culled from a wide time-
saale of the Model Engineer magazine as relevant today as
when they were first printed.

1997 1-85486-145-X  210x/48mm

128 pages Miustrated paperback 550
Spindles

Harprit Sandhu WPS 17

Spindles desaribes the design construction and use of a wariety
of spindies that will be of interest to the amateur engineer
and dodkmakers.

1907 1-85484-149-2 210! 48mm

160 pages  ltstrated paperback 695
Simple Workshop Bevices

Tubal Cain WPS 18

This is an updated edition of & previously published tide, now
an essential addition to any model engineer’s Bbrary.

1998 1-85486-150-6  210x148mm

i pages  ikstrated paperback 695
CAD for Model Engineers

DAG.Brown WPS 19

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

1999 1-85486-189-1  210x148mm

128 pages Mustrated paperback {695
Workshop Materials

Alex Weiss WPS 30

This book describes the many and varied materials used by
model engineers in their workshops.

1999 1-85486-192=1  210x/48mm

192 pages Mustrated paperback 695
Useful Workshop Tools

Stan Bray WPS 31

This practical collection covers benchwark, the lathe and
milling operations, and includes: marking-out and rmachining
aids.

000 1-85486-1948 210 x 148 mm

104 pages:  Histrated Paperback £ 495

Unimat 1l Lathe Accessories

Bob Loader WPS 21
This author has become an acknowledged authority on the
popular Unirmat mini-lathe, devedoping numerous accessories
and techniques to asist the model engineer in getting the
best from the machine.

001 1-83484-213-8 210 x 148 mm

160 pages  strated Paperback £ 695

Making €locks
Stan Bray WPS 33
This book explains the terminobogy of the dodmaker and
provides general details of dodk construction induding layout
of wheels and escapements.

W01 1854862146 200 x 148 mm

128 pages  Wustrated Paperback £ 495

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:
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Cheques made payable to Mexus Media Ltd. or phone 01689 899 232/233 fax 01689 899 240
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Take out an annual subscription to
Model Engineers’ Workshop and save 20%!

Why subscribe? W”HKE”U"
* Free home delivery (UK only) MP
e Risk-free guarantee |

 Never miss an issue again =~ —

. 1 &
¢ Avoid any price increases &0
during your subscription speed G oA €L750,

period OB ENGINEER axiii';?ﬂo ‘
SE i -
N PARK, Bsuen, oz,

Call 01353 654429 now to subscribe (quote A371) or simply fill in the coupon helow

] YES, | would like a subscription to MEW for myself/as a gift (please circle) Delivery Address (Iif different from Payee’s address)

Bissues UK Europe (inc. Eire) US Aitmall ~ RoW Alrmail TItles 2 TS st s SHTNAME s g b ot oo oo
£22.00 [J£26.50 $43.00 £28.50

Is this a renewal of a current Subscriptmn? lYes ] No P T e e e i i S A e e

Method of Payment

Please quote code A371 for all payment methods

] Cheque (made payable to Nexus Media Ltd) Postcode:........covnnnnn OIS e as mmmm e v sma s s s x s s s s vl s e

1 Mastercard ] Visa [ American Express [] Switch

T O S DU I i i i i e ks s S e s A o e o Aok e S v B
[J Please tick this box if you do not wish to receive any further information from Highbury

Gard no: [ Please tick this box if you do not wish to receive any further information from

third party companies carefully selected by us

BRI RGeS  e UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
i 2 : MEW Subscriptions, Wyvern Subscription Services, Link House,
Switeh [ssue No/Valld date: s s 8 Bartholomew's Walk, Ely, Cambs. CB7 4ZD.

SIBNEE .. e Us/CANADIAN SUBSCRIBERS — PLEASE RETURN YOUR COMPLETED
COUPON TO:
MEW Subscriptions, Wise Owl Warldwide Publications, 5150 Candlewood St.,

P - Suite 1 Lakewood, CA 90712 - 1900 USA

T issmnnin MBS oo cvvnansnies SUMAMIBL oouciimiiniisisnsnipais ssass s iR AR LR

OR E-MAIL OUR SUBSCRIPTION DEPT. NOW

leisure.subs@highbury-wyvern.co.uk

T = | |1 | ey Ehotocopies of s page are acceplatie

BN RE  sciiis i  s E  PE eeA s




Subscribe and
save 20%!

Practical Woodworking
The leading magazine for woodworking enthusiasts

1 year (12 issves) M £28.50
|

The Woodworker |
The UR’s most established woodworking magazine

1 year (12 issves) £36:00 £28.50

A
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e

Routing =
The UH’s leading magazine for
hobby and professional routing

1 year (6 issves) £19:00 £15.00

The Woodturner
Look no further for the latest woodturning hints,
tips, projects and reviews

1 year (6 issves) £21:00° £16.50

Call the credit card hotline now on

01353 654429

* Prices shown are all UR



Saturday 22nd - Sunday 23rd May 2004

Sandown Park Exhibition Centre, Sandown Park Racecourse, Esher, Surrey

This year's attractions

@® World Class Flying Displays ® Top Trade Stands

- Guest International Flyers - Leading Distributors

- Top Trade Teams - Retailers and Hobby Stores

- Packed 2-Day Schedule - More for 2004!
@ Static Aircraft Display ® Model Boat Pool and Demonstrations
@® Action Packed Model Car Racing ® Club and Society Demonstrations

Advance Ticket Hotline 01353 654429

Order Online: www.modelflying.co.uk/sandown



andmtools

selection from current stock
webh: www.gandmtouls.co.uk email: sales@gandmtools.co.uk

LATHES Eagle Hand Op Surface GrinderMag Chuckdph £ 500,00 Tom Senigr 3_° Dividing Head & Todstock, 3 Jaw CMN Div Eclipae & x 1§ Magnetic Chuck £ 1750
_7_:::0 Cm'&a:c.':wﬂ: Bench Lathe, Iph, Imdexable Jones and Shipman 540 Surface GrisderMeg Chuck3ph  E1650.00 Elllliﬂiggmﬁnn a8 mihck? Dby Mo 35000 ’A“:lncr;‘\mod Post Grinder, ph,Suitable Mryford/Boxford ﬁ:g :
Emco Compact 5 CNG Bench Lathe, 1ph, Chuck Tonipost mmm Ak i T U0 Stein @i ik Apy e £ IS | ol Sivin £ 32500 Jung & x5 Fine Pole Ghuck on Slide, Y mis only, with
Denford Orac CNC Bench Lathe,1ph, Marvual RJH Trim Tool Grinder3ph £ 200000 \ﬁ:hns Unmuol & _" Dinding Head & Tailstock micrometer adjustmant
Denford Essiturn PNC2C CNC Centra Lathe, Elliott & Pedestal Grindes3gh £ 7500 3 Jawy Chuck £ 3F500 e following machines came from a Wsteh Manefacturer.
5% X Manial Taalpsst, 1ph £200000 D i Tannms(‘.l' 258160 I ndhaeing it £ 32500 boga M32 Auteenatie Fasing Machine [Chaiea of 3] £1750)
Eagiand 5 x 20" CNC Lathe,Turet A Chuck, uple x Toclpost Linisher 3ph £ 125.00 Marlce H/V Indexe Fitted 5 Griparu Check £ 3500 |camatic Twin Head Special Puspose Machine £1500.00
JFully Enclozed 2 3 A Erzell Rotary Filing Mochine, Jph £ 250.00 5 Centre Height Dividing Head, No Chuck £ 25000 imilar Triple Head Special Purpase Machine £1500.00
Canning 24P Polishing Spindle.ph gasam & Centre Height Dmidiag Head with Chisck Tousdiamaris Facing/Milling Maching [Chesce of3)  £150000
Emnllsﬁ Bench Lathe Very Well Tooled, 1ph,Excellent S earn Samund D.E. Tool Grindes/Lapper,Caolant Light 3ph £ 125.00 ;S;E::mewu % gﬁ g:’:\ﬁ:::rarﬁnmnq Ma chine ?%
Pulra Instrusment Lathe, Collets Drive Unit Cross & Top Bumerd Mukizioe Colbet Chuck & 12 Collts Key 0p D14 Mount £ 35000 Gudel 8 Station Luthe £1500.00
Slide,Tailstock VGC £125000  SHAPERS Clarkson 30INT Autolock Chuck (smealll with 4 collets £ 8500 Swiss Hydraulic Mill 101 E£1500.00
v KL Lath M TRChucks ol U Cooath, e M Toshonn Soting MachinaJphVEC EI000  EE o LOINT Avtlock Chuck (rall with§ cofos £ 8000 WORKSHOP EQUIPMENT |
Bosford MEID & x 22" Gearbas, Power C.FStand Tosling, New Wander Bench Top Die Filer,1ph £175.00  Clarkson 4DINT Dedlock 200 Chuck £ 5000
Single Phose VGG EZ10000 Clerkaen 40INT FC2 Helder £ 2500 X\' l Ratary Stage,VGC £ 3500
BRI G o B Lanbesk. (. BONGORD SPARES D TODUNG e e | e =
BaﬂerﬂlHI'EL Compiter Op Bench Lithe,0CTPMariial 1k Ghange Gears [Also Fit Southbendis) Clarkson SOINT Awtolock Chuck {small] & knp. E:ollam £ 8500 Mitutoyo 1.5m x 1m Black Granite Surface
- R N e e e, Gt s A0 o EES Mol el i 10
Larch e, Callets, Comy e, Paint stri :
Cabia b tspainchse e e e £amm  ZTEVATENITANBIN, WL Clatkson Autolack Chuck Collets. Largs_sseh £ 1500 24"x 20 Castron Surface Piate £ 12500
F Lathe.3 Jew & Toolpost £5000  STEIZWT-EILATT-E1238T-EA0T-E14 41T-L1442T-£14 Clarkson Autolock Chuck Callets, Small, Imp£1500 1" x 24" Cast lron Surface Plate £ 3500
e, Tooled, I ph £95000  MAT-EV4AST-E1446T-E14 48T-£14 50T-£15,52T-£1553T-£15, SHINT.2MT Adapt "H"EE% Z‘Mx??_?ccm "unﬂagu-ﬂllh rt %
Lr 08 Ll ron ing Tl
Hyfoed LT L1 it dustraCabins, flongy PV EVGSETEISEI-EN, SOT-EISSATEISTITEEI5-E18, 0INT-1 & ZMT3MT & 4MT Adapiors oach€ 2500  Honermaster 2424 DH Shet Blasting Cabinet with Dest
Mylord Super 71172418 Cabint mounted lsthe S/C T9T-E18 BT-£20 83T- £22, 100T-£25,1 27T-£30 SOINT-234MT Ada ptor oachf 3000  Extractordph £ 47500
E“,hmc,ﬂ:hm F150000 100/127T Coanpound Gear £ 55.00 RE-ZMT andl RE-3MT Adaptors 5 E2000-£ 2200 Pryor EP34 Pneumnatic Letter Mnrkm Press el
iord Super 7,Bench Lathe, Tooling £1000.00 12TTAA3T Compound Gear £ 85.00 Precise B3 piece Spacing Collar Set1” Bose £ 12500 Chuibb Fireproaf Safe, 70~ Tall x 30° x 267 500
lenld Super 111701 UIhe.CllllmrJuullnn.!ph £1000.00 i, e ey Bristol Erickson Na 10 Tenthaet Boring Head £ 10000 mmngrlns Hrlpmf Safe 71" Tall x 27" x 34 s
wud Sugn Tiahe  Toing F12s000 amgou ' GMT HOINT Boing & Facing Hosd Boxed £ 32500 and Fles NEW' Each
il i R T
M"‘“d ML Berch Lo E40000 3T Tumblor Reverse Goar £z giade rmsmms::guzz:ﬂm:gammﬂ P T oy s frohe 100
e o rers bed o 0 Tooing.dph £2yon0y  Bowford Manual "Know Yous Lathe New Copies & D'andres TSA Boring & Facing Hesd SMT (Boxed) £ 75000 4 1st & 3 Cut Tinngulae Files, NEW Eache 100
Colchester Student RH,Gap !-d.ﬂé J,J.....,"r“,.,‘,||i..u Drawings & Pans List £ 2500 Lf‘ . ‘111! Ell"'l\]'a fltl!E' ead i & ;ﬂlll] [ ?rd Cut Flat T!_Iql;l ﬁlu.NqN Elt":f } :
R b Gk e tan Aihieoimedoe  feg o cmibimboge  dar
Egm.rl.::;ﬂ%fﬁ?;r Tooled,3ph %g Bexfard §° Facaplate, £ 4500 Dty. Turret Toaling warious types and shank sives 8"3rd Cut Round Files, NEWV Each
Colchester Bunta 1600 5 1 27, Tocled, Coclant, Baxford 5 Catchplate £ 1500 E"‘"'N' e F BN 1&'& g f"‘f"‘Tﬂ!‘ T'T"&M:m E"":
cTE. 30k U Pratt Bumerd & 4 Jaw Ghiok £ 0 Goonry US4 Do Hond 10000 st & Cut Square HlesNEW Exch
okl Sankam B0 x 20 Vel Toludoh. flsqpy  Borford 64 Jaw Chuck VG With Fitted Bodord Coventry S16 Type DX ie Head 18000 03 Cu and FlasNEW ach
1 erbart 12 Hea 2000 st Cut Triangular B' acl
Colchester Bantam B00 5 x 2T, Basic Gearbox3 Seulpirts - B ventry 80X Dis Hond 4" Shank £15000  10-3nd Cut Saueme Fles, N Eachf 250
A TonlPaill Cha S £9000,  Teokwar Fduhew ol Chuak T Bepdord Backplet, Coventry Type CHS  Die Head VG PRy R P s Eachf 100
E e eter Moo 2800 6 = % A Tonia 3o o W £15500  Coveny Type CH 12 Die Head £ 7500 12 2nd Cut Flat Taper FilesNEW Eachf 300
Colchester Master 25006 _* x 40" Giop Bad, 38 & B i Coolant Tank Tray,Ideal for Coventry Type CH |‘niel|_aml £ 71500 12" 1st,2nd,3rd Cut Trianguiar Files, NEVW Each 100
Jaw,OCTRFRIph £325000 many small Lathes £ 100.00 Coventry Type CH 1.1/2° i }0\1-00 :: g:\g 3«: S_-;nm Hﬁ::mﬂt’ﬂ g::: %
m:ﬁdﬂ? Contre Lathe, 5" x 2, Tocled Light Coolant, cuppy  Headstock Saddie & Agron parts aveilable £ POA 7 0000 14 2nd & 3rd Cut Huf Found Files NEW' EachE 400
For £2500 LT oc 5 Tailstock £ 125.00 1250 u'mcu: Flt Topor Files, NEW Enchf 400
Hanivon M0 6 0" ot b Jocing ER00D)  Bonford Chamge Gear Cover £ 4000 . 200 Tat 20431 Ct Hongulr s, NEW Euchf 400
Harrison M30O £ 257 Caatr e Lathe, Todling.3ph E0M  Boxford Chamge Gear Quadrant £ 1500 %EHI:& m" ﬂ:::ﬁ;m Hﬁ ﬁ: 3-2 é‘mind??}drc'\:.:Sq::; “s'%..".?‘.‘n‘.'hm.« b7 mm
Tooinggh - XA GapLod B COPNIAR, e Baord Topiide Assambly £ W %W 2A ColaisVEC 1750 S Din Lapping Pe 1]
Harrison 140 5 _*x 25 Gap Bad lathe Tooled,3ph Bexford Vertical Stide,Comglets with gi:r'l‘i:;td?hn::!r:nnﬁnghmchmu.ﬂﬂ' iy Wndlu\r]ﬂz'tlll Ianrﬂn PQI:BI’HM fife 6000
Choice of 3 £1450.00 T Slotted Plate & ViceChoice of 2 £ 575.00 Herbert Chaser Grinding Astachment, 9‘:@: £ Box Cnh £ TE00
%'.'”""'u:-"ng-w‘gEm B"d a T fuso Rt B Fand Uni S100 AW Meme Ao o mq’:mq T
Harrisan LBA 11%25° Gap Bad Lathe Taclsd £8000  MYFORD SPARES AND TOOLING et B4rFeod : 1 I Gy
Harrison L5 8 :}S‘MQIMM,CNIML Manual,3ph £ 75000 Changs Gaars: ?;:::’&m.‘ T‘.‘:‘P'I"mu“s"u E?::T:?::&Rs;n’:w: :m'mm g:m::f%“s;:‘_‘;;ﬂ Gouge 9- 40 TP £ ;‘_‘g
T e e o olf S, o P L TS MITES MATESTS, NIDNSIDBTINIOR,  HoteSoe Sinda WheelDreszer L 3500 g-&m&n“s '"\.?'r“"""' Pich pauge d - B4 TP n
5 £5.00, 00, att o Chuck (Bac! uai : ! etric MNew
DRILLING MACHINES SR, AT Burnerd LCVD Multisize Collst Chuck &3 Collets 25000 W 35BM Fe 1500
Starmine Mercury Ml Palar D1, ph £ W00 S4TER.T5, 29TL9.00,36TE2.00, ammﬁmmm.sn. Aerogrip 5C Collet Fodure & Collets 1000 illlﬂl Tool and Gauge l:e 107 Sine Bor 3000
ki e  AZTEDTSAITEIO00AATEIDDOASTE10S04TENL0OATIENO0, Burmerd Multisize Colo C l:al: and Colles D13 Mourt. £39000 S/ x 8 112 Compound Sine Table 0
Cinginatti Mitacean 2 MT Banch Drifl3ph £1M00  WTEO0SNZIIRLGITA A QIR UMCITEN S BTL LT Toolmsx 200mm 3 Jaw m:umm 17500 Suvel Angle Plate 15 s 12'x 12", T Slots Ona Sids Ondy £ 12500
Aciers Bench Taping Machise [small) 3ph £ 2000 SETENS.00,5TNEIS00.SATES 16.50, Toolmie 160mm 3 Jaw Chuck fun 12500 Swivel Angle Plate 15 x 12 x 127 125,00
ﬂ?ﬁ.%”ﬂ:ﬁﬁﬁ&”n?&?’ﬁ‘%’ Machine, 3ph i %g £17.00 ATENT D0 S5TE TOTEN 50, Taolmiex 1_mm¢.hw|mgmmmu (Hew) 100 7% Tiing Table 6500
e el sl £7000  ISTEIOSMTENSLAITEZ SUSTEMOL WIEMMANTEse,  Tooimex o o S Conecog ChuckiNen] £ 100 1.2 x 1 Ting Tadle, Ous Hold fowe Pot oraned £ 2
Oidack Tapping £ 11500 S5TE26.00,100TE27.00,127TE35.00 Toolmex 125mm 4 Jaw Self Centering Chuck (New) 12000 :r.1rnn..¢°u Pate Cesners Machined O e Web £ 55,00
Pollard X High Speed 3"‘“"“""-39" EM0O e o St Compei Spacars and Tookme: 125mm 4 Jaw [adepsndent Chisok £10000  2#x 12 x |7 Webbed Angle Plate, One Web Redsused End to
Folirdd ol Ol Dench 0! B0 SndsNEW £ g0 Toolmex 125emm 3 Jaw Chick (New) 80 End i 500
L] ory Tlarat JEM Hnecl, 3} gt Toolme 100mm 3 Jaw Chack {New) 8000 17X x6_" Angle Plate 80
Soarsa ivallabis for Foboo Brlleics 2 ape ©OPOA L Myford3 Point StendyNew £10500  Togimex 100mm 4 Juw Self Contering Chuck (Now] NS00 T xE xE Angle Plate
Eﬁ,ﬁﬁ‘. g lans AL TR e : Toami Eorm 4 Lot Infepandant Chack NEW T80 10 X1 % Webbad Arqia Fot.Cit 0utOn Ose Wb £ 500
is et Chec! xX0x 0 it Cut Out On Ome
Clearamnce of Meddings,Startrite, Progress, Tauca, Myford Tapes Turning Att, £ 25,00 O, - P
Fabeo & Union Fillar & Bench Drills, choree of 25 il Mylord Screw Dp Cut OFf Siide, 2 Toolpasts BT peatet Ly Bumerd B dew Chuck S ek P TriE i e e
3 pheve From £35.00 Myford MLT Long Cross Slide £ 10500 %H;I&S:Illiﬁée‘gd‘mrﬂ 10 NT1Z 3 Jaw Chuek Eﬂ f;ﬂ.er:gp?];_%g’g?}:ldﬂﬂom ﬁ:‘sﬂ
lenc! ! = x e
MILLING MACHINES Myford Sied T Mariislino e et-a: v £ W0 iraight Shank Dl chuck 2000 &x6 x6 Angle Plate 0o
Deckel FP3 VmrticalHorizontal Toulmax 100rmm 3 Jaw Myford Mount New L1200 a4 Siraight Shank Diill Chuck 1500 4% x 7 Webbed Angle Plais 1200
MilLDRO,Light, Collets, Chuck, Clamp Kit 3ph £3750.00 Toolme:x 160rmm 4 Jaw Ind Chuck, |.I'l‘3nraiqht8hank Diill Chuck 15,00 19 %8 " x5 Wabbied Anghe Plate, awum Web Slotted £ E5.00
KRV 3000 Turrwet Mill, Varisble Speed, Pawer Long DROAQINT Myford Direct MosntNEW E 4500  KewnmsakidF Cop. KeylessDrill Chuck 2/ TMount £ 1000 Pair Toolmen V Blocks 40mem x 35mm »_dmm £ 4000
Spindle, Vice,Callt Chuck Light Casint Excelont Kawnsaki G1E Cop, Kevleas Dril Chuck. LT Moust 1000 Pair Toolmex V Elocks 5emen x 40mm x T0mm £ 5000
Condition 48" x 12" Ta blo,SHF.3ph E3000  Mylord T Faceplate E 00 P Autolock Calle for Large Chuck 1500 Pair Toolmex V' Blocks Simm x 70mem §25mm and
";xrwc'u"l'm Power Both Ways, DRO,Coolant, i Myford & Faceplate NEW £ 40,00 25mm of 32mm Autelock Collet for Losge Check 1800 Clamips Unwsed £ 10m
Thiel /T x B Horivontal Milling Arbor,3JMT {unused] 6500 Pair Toolmex ¥ Blocks B3mm x &5mm x T0mm and
hiel Toolroom MillVentical Hesd Ony Fixed UL Contelra e THial SEWF Horiontal Millng Arbor SMT funused) 700 Clamps Unused £ m0
Table Vice Light Coota £ 75000 vford & Backplsts ! F& Harizantal Milling Arbar TS0 Transwve 5 HP r.npnmr Phase: Canverter, New £ 40000
IAm‘I‘_u"-;;r-II | PF,Coolant,Light,3H PAQ INT Spindle, 165080 Myford MAT3 V Block £ 1200 Thiell Stub Arbor 1/2° o 58 (unused) F5.00 HP Capa New £ 30500
mperinl 2 [ Kitswit Tom Senior Harrison Millete £ $0.00 liar Tables for | il
Hobbymat BFE 65 Mising Head,IMT, & Gutter Holders, Myford Crovs Shdo Mourted Turet Atichmint VGG £ 2500 Fpeiee 7 :T:r'n"n':u e om Sankoctlarsontilece £ 200 210 & e 'bu'n’m':-'- s”e“:’.i"' . £ 30
Hiytord| Supes 7 Serewoutiing Gesstio ESIS00  Bynrn Bmm Col BforE2500eschE 1000 Jones and Shipman B612-001 Assembly Press £ 10000
BCA Jig Borer/Mini Mill, SnndJ:ulm h,GC 125000 Myford Supes 7 Tailstock EUS00 s oo Coess eschf 1500 Gabro BFE20 Box and Pan FoldosStand Choice: of 2 £ 50000
E-“Jlﬂ Boter/MiniMil Stand 4 Collets keyless Drill Myford MLT Saddiefpron & Part Topsiide Assy ¢ 7800 Pultia Verbeal Shde £ 18000 abro M2 Guilotine/Nsicher Stand Brand Mew Blade Fited £ 45000
huck, Vice,Iph £125000 s MT2MT, or 3MIT Tailstack die balder (new] € 3000  Famefast DSI00 Brazing Haarth £ 10000
Baxfor d VM3 Verticel Mill Veriable Speec 30 INT Vice, Myford Supes 7 Cabinet Stand with Cupbrard, 3-2MIT Open ended ejecting adaptor [new] £ 1500 Flamefast Moulding Bench £ 32500
Cﬁ““&‘:—nllm ool dol E}%E Rusty Battom Edge,Long Bed £ 20000 SINT-2Tmm Stuh' bor o £ 300 kamiths Lag Wice £ TEOb
jcal/Horiz i AOINT Stub Arbor (1.1/7" dial £ 3500 jths Lag Vice on Tripod Stand £ 12500
Schaublin 12 Werticalorizontsl Milling Machinedph  £125000 ~ Myford Supes 7 Snddlo, Apron & Cross Slide 0 et vt 1 o L 4 o spocersh £ 2000 DenbighNo G Fiypress £ 2750
Tom Sanior M1 VerticolHorizental Milling Machine, Myford MLIO Tailstack £ 10000 34m Em m! £ 2500 Denbigh No § Fiypress, Stand £ 25000
IphVGE EMSI00  Myford MAT4 Vae Blocks £ 1500 sion £ 5000  DenbighNo 3 Fiypress £ 1500
g'm::’é“‘lrmwm&“'ﬂw"kﬁ Frem £1500 ;‘57:\:: mﬁw nlr GMI mMn-.u Centre (new) E igm Denbigh No.2 Fypress £ 150
i1 Dril nthe centre (unused| B & Blocksidge Nio 2 £ 150m
Rstra Hosiznntal Ml 4Z5mm | 20mm table, Jph £4mg  MACHINE ACCESSORIES SMT lnthe centre {unusad} E 1000 Swoeney Hlockastae o 3 Fpress £ 15000
Lambert Na 0. Type 65 Gear Imhlli Maching £ 6a0.00 Bil Typs 41211 Radies Turaing Attochment £ 450.00 BMT Fu:ud Centre | unused] £ 2500 weaney & i 0 {11 £ 775m
Wahli 95 Geos/Finior Hobber £1000.00 125 Swivelling Table T-slotted £ 150,00 ree Half Point Dead Cemre £ 400 wennoy & idge Large Fypress, With Dutrigger
Mikron 79 Gear Hobber EBOO0 e T s \mm 64 Jaw Independent Chuc £ 10000 100
Strausak Gens Hob Sharp £ 300 Vb EROn il 3 T Sy Vieurey 5" Tailstoek 3 MTTapal.tamlm £ 12500 weanay & Blocksidge Largs Fiyprass ®M
Gmngruph Mndd IIM M Equpud, 1ph, Dividing Table £ 850000 Viceroy 5 Catchplate £ 1500 dweards Small Ry press on Stand 150,00
ellent Con £15000 Coventry Gauges 8 Inckina ble Rotary Tabde,Inspection Viceray Topslide & 4 Way Tool £ 150.00 orton No 2T Flypress 15000
:-Il!lll?arg%: iwu-u?mwm %E OualityVEC £ 35000 Vicu-a\-gBSJq'IGRL 3 !.prwfudurmhud serow MGS&-‘; orkon Hn 35 Flypress ;mmmm
Buser o, 7 ' orton No 133
Tom Seséor Vertical Milling Head 2MT £ 50000 Hefmann 300mm Rotary Table £ 300.00 Raglen 6 4 Jow Chuck with Backplate £ 100.00 Herbent Bar mignuning Press on Stand 27500
Tom Senior Skatting Head £ 47 Alexander Inclinable Rotary Table fitted & Chuck £ 250,00 Raglan 4" Pratt Burnerd 4 Jaw Check £ 6500 Kingsland 4" Hydraulic Guillatine £1250.00
M:e:k&shlﬂw VES VesticalHosizontsl Mill Coclant, Power Tylor Hobzon 17° Aotsry Table £ 35000 Ruglan Catchplate £ 2500 NEWE" Heavy Duty Bench Lever Shears £ 1000
Faad,Chuck 3ph £125000 2 Southbend Tailstock Complete £ 10000 Priot Interchangesble Type Set, 4" 7500
SIP ¥0mm Ratary Table,Choice of 3 £50000  Taylar Hobson Engraver Type Tables achf 6500  Pryor Interchangeable Type Set 1&" 75,00
POWER HACKSAWS/BAMDSAWS ETC Hefmann & Rotary Table VGE £36000  Copies of Maching Manuatsmany availatle SAE for List Prior Automatic Numbenng Stamp 8" Lutters,1” shank £ 25000
el i T Do sﬂ-ﬂm R0 Vertx odsastalVertcal  Ratary Tble INewd B L aln Sacn Assomb P, Dol A T&um 7200
neris reelar 1 , 3 ma rown 1 | ety
Qualtess and Smith Power Hacksaw3ph, £ 25000  Vertex HorizantalVertical & Rotary Table (New] £ 250.00 Smart & Brown Model A Screwe utting G':arbna £ 150.00 Smart & Brown H3 Toggle Pres: 185.00
lunitees and Smith Power Hacksaw,1ph £ 37500  Vertax Hari iesl 107 Rotary (New) £ 30000 Smart & BrownModel A Leadscrew & Feedshatt £ 500 Smart & Brown H!Tenuluprml:hmrnlil 25000
tartise RAWF Bandsaw,VGL, fitte d welder T T 12 Rots i £ J000  Smert& Brown Model A 6" 4 Jow Ind Chuck £ m RMT Type 10VS0/858 Air Press, Stand 35000
taruige 18-T-10 Bandsaw,3ph £ 500.00 A ey Smart & Brown Model A Traveling Steady £ Phymcuth EMK 1400 Mobile Welding Fume Extractos 1phVGC £ 375.00
J Muimqn HE804 Precivion Cireular Saw 15" Rottary Diwiding Toble Table Marked £ 350,00 Smart & Brown 1024 Topslide/Compound Slide ! 1ﬂ1.ll] Mu‘hn Crapper, Shasr Nate har 200
gl PRI e tma iSRS, (28 Sl e o
. - . outtibe: 1 on topslide nnns ipman Arbor Press, oat,
GRINDERS, LINISHERS, POLISHERS et o Shipran ¥ 30 ¥ice maraculta ESM® iy rdinge LiVB indeexing 4 Way Tol £10000  Excellent Condition £ 19500
Dackel SO Engraver um«ﬁrimu.nmh Gressel Swivel 4° High Precision Machine Vice & Bridgeport A3 Collets, { Not Foreig eachf 1000 Large Quantity Bronze Simtered Oifite Bushes,
Mounting,Collats 3ph, VG EI5000  Openinglmmaculste £35.00  Deckel FP Vertical Head E 45000  Manysizes, 2KGS for £ 1000
el Fam 0y B, gponng 1S S Ttk 1 0x ) B O Vartial Sitde cw Single Dviding Hend £ 75000 TELEPHONE ENQUIRIES WELGOME ON ANY ITEM OF STOCK,
pare 4 & Chaubliin rtical Sli & imple Uniceng Hea
Dormer Made| 108 Drill Grinder,Bench Mounting, AR Eh T W Kt o, £350.00 LA 3 Spemd Mutor3ph £ 5000 WE HOLD HUNDREDS OF ITEMS THAT ARE NOT LISTED, FULL
VE - 11 Cap,Jgh £ 41500 Abwood & Swival Mackine Vice £ 279500 Dorma § Positon Ml Drting Herd ST £ 65000 STOCKLIST AVAILABLE, ALL ITEMS ARE SUBJECT T0
Taylor Hobsom Model G Engraver Cutter Grinderph £ 45000 pue e pachine Vice £ 15000  Stuart Tumar AGED0 Pump 240y £ 4500 AVAILABILITY. ALL PRICES ABOVE ARE SUBJECT TO
Vanco 1° Bench Vertical Bett Linisher, 1ph, 240 volt £ 200.00 o & x 17 Co-Ordinate Table £ 1500 GARRIAGE AND WRT AT 17.5%. WE DELIVER T0 ALL PARTS OF
Hauser Jig Grindes, Well equipped,3ph famsag0  Apexd’ Universal Vice [as new) £ 150,00 Huntingden Grinding Wheel Dresser BladesSize 01 £ 200 THE UK & WORLDWIDE. OVER 7000 SQUARE FEET OF TOOLS
Clarkson Mk 1 Tool & Cutter Grinder.dph, NoTooling £ 25000 SIP Buring Head (L Type] 3-Z2mm, 4MT £ 7500 Wako MIW216 OrbhalCharrying Hoed £ 30000 MACHINES AMD WORMSHOP EQUIPMENT

Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am - 1pm only
E G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

i Telephone 01903 892510  fax 01903 892221




DIGITAL CALIPER AL WADORR AT €

Mandtemed Saimess St AR

0 o0 W00 Y0 WO w0 g wo T STAINLESS
Rt v - » ' HARDENED L

W [l nesod btioom O (I (Y 2 thoag)

L3 m m W Minibenasadltion OO (@Y AN mm))
: B ReH@n{@ffHuttton

£24.95 S L,
F’d M&Zﬂ)mﬂ) W Mhnmibwiesd!fioreasseodfuse

Titee(Call jpror-aomessi manpactithetitovowibthpiimmosdpy ke bpgeanddi s coompl istewi Hhsppaneetintteoyy . Aol i udbethwil | eeaaagmy o four S Dppezeeata upguepabiod]
watth thomssndbsodHsagivs— Mhdoesids, Thadbs, Hbator ted land W haamoad]. MHussdemingssin$oad ] BoesandiSainlbessstosd]. (@13Diffandimest segpnatud)y)

h0200396022  15: A CrewBOD . 1
\Wiateomy Gatee Famm gy Camdiom QRDER HOTILUINE: 01 386 341 979
Ghucastansine  GL3S QU MEWAD200394024 09%01%04 2:50 PM Page 1

ontheweb.co.uk DO

The easy way to buy metals on line

@ Aluminium
. Brass Our Purposeis to ofier the small or occasional metal user as full a
range as possible of non-ferrous metals and stainless steel, in all shapes

. Copper and sizes and with the facility of ordering as litle as you need to do the
@ Bronze iob.
@® Stainless

To seethe vast range of materials available, browse through the product
index without obligation. We hope you will find what youw want. if it's not
there, use the quole form to oblain accurale price and delivery
informeation.

www.metalsontheweb.co.uk

THE QUICK-STEP MILL

A tool post mounted milling spindle for
the centre lathe. Fitted to a quick-change
tool holder, it can be at work in

seconds eliminating
second set-ups in the

milling machine,
mandrel making etc..

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: o Welgt 8

. aneet_js 110 - 4000 rpm
THE Source for Low Cost Cad/Cam R e

» (uick change from axial to radial and vice-wersa
* Vertical slide with 134" travel, calibrated 0.001", with additional steps at 13"
* Centre finders provided for quick setting to centre height

Milling operations are
rapidly and accurately

carried out while
work is still held true
in the lathe chuck.

- * Headstock dividing by means of division rings and detent
http :IIWWW. lmer. co m » Suitable for light grinding e.g. truing chuck jaws
» Quadrant plate available to enable the machine to be inclined for helical milling
Free demo download, S —
international credit card orders. ~ JC Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor, Oxford, 0X2 9QY
Tel/Fax 01865 865223

progress through simplicity
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Tel: (02476) 473851

www.compucutters.com

0O O G.L.R. DISTRIBUTORS METAL PACKS —— _J|

SAVE 15% OFF THE CATALOGUE PRICE WITH OUR BUDGET PACKS OF MATERIALS - 2 FEET EACH OF THE SIZES QUOTED BELOW
Carriage 1 to 3 Packs £5.95 4 to 6 Packs £6.95 7 to 10 Packs £7.95 Above 10 Packs £9.95 UK Only
CREDIT CARDS WELCOME - HEAVY PARCELS REQUIRING A WOODEN BOX - ADDITIONAL £3,50

B.M.S. FLATS DRAWN STEEL ANGLE
AD 116 x 1/4-38-1/2-5/B8-34 H3 16mm x 16mm x 3mm 20mm x 20mm x 3mm,
1-2-3+ 332 x 34,1 £08.70 25mem x 26mm x 3mm £11.85
Al 18 x 3B-12-58-34-1 05.90 SEAMLESS COPPER TUBE
A2 36 x IB-12-58-34-T78-1 0r.25 JT 116x28g - 332x28g - 1Bx24g - SO2x24g 06.20
A3 14 x 3B-1/2-58-34-7/8-1 10.00 J2 16x229 - 14x20g - 516x20g 04.95
Ad SM6 x 112-34-1-1112 12.30 STAINLESS STEEL ROUND 203 FIC
AS 38 x 12-34-1-1172 12.65 K1 3032-1/8- 6192 - 316 - 7/32 - 114 09.10
AT 12 x IM-1-11/4-912 16.90 K2 3M6-732-14-516-38-T16 - 12 23.00
B.M.5. ROUNDS BA STAINLESS STEEL HEXAGONS 303 FiC
Bl 1B-532-316-7/32-1/4-5/16- 18 04.10 LY 1527193 = 220" 248" - 275" - 324" 15.15
B2 14-516-WB-T/16-12-8/16-58 08.80 B8A BRASS HEXAGONS
B} 58-34-78-1 14,55 M1 1527 -,1937- 2207 - 248" - 275" - 3247 09.00
BS B-12-5B-34-78-1 ENBM 19.60 BA STEEL HEXAGONS
B.M.S HEXAGONS M2 1527 - 1937 - 2207 - 248" - 275" - 247 04.30
C1 §32-316-14-51'6-38 05.05 BRASS FLATS
C2 14-932-516-38-716-12-58 09.65 N1 116 x 1/4-38-12-34-1 09.00
B.M.S. SQUARES N3 118 X 14-38-112-34-1 15.50
D1 532-316-14-516-38 04.30 Nd 316 x 1V4-3/8-12-34 -1 21.65
D2 TNG-12-58-34 09.65 NS 14 x 38-12- 34 -1 2465
BRASS ROUNDS ALUMINIUM ROUND FIC
E1 18-316-14-5§16-38-172 11.65 P1 ¥6-14-516-38-7/16- 12 10.25
E2 MB-N32-5R32-TMA2-9%32-TNE-N1E6-58 17.70 P2 S5B8-34-1 17.70
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 18-316-1/4-516-38 09.90 Q1 18-532-316- 14 09.45
F2 14-516-38-TNM6-12 2020 Q2 S516-38-TN16 24.00
BRASS HEXAGONS SILVER STEEL
G1 532 -3/16-7R32 - 14-931 -5M16 08.20 81 3/32-18 -532-318 - 7132 -1/4 9732 -5/16 -3/8-TH6 - 12 17.00
G2 1/4-%32-5/16-38 -716- 1/2-58 2305 82 3Jemwm - 4dmm - Smm - Bmem - Temm - 8mm - Bmm - 10mm - 12mm 15.00
BRASS ANGLE ALUMINIUM FLATS
H1 4 x1/4 x 116 SMBx516 x 118 R1T 18x12-18x1-1M4x12-14x1-14 x1.1/2-14x2 18.90
Vax 3B x 116 12x12x 116 09.00 R2 3x12-38x1- 3B8x1.12 15.90
H2 516 x 516 x116 38 x 38 x 1116 R 12x1-12x112-12x2 2385
V2 x1/2x1/8 I4xW4x1/8 15.45 Rd 12x212-12x3 28.00

G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel, 01992 470098 Fax 01992 468700 E-Mail peteglr@btopenworld.com Web site www.glrmodelsupplies.com
Send 6 First class stamps for Catalogue & Price list in Hardback or CD
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See us
at the London
Model Engineering
Exhibition 23-25
Jan 2004
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MODELS & MATERIALS

Pixel-Flu

BA FASTENERS IN BRASJ
STEEL & STAINLES

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 0OAU
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
Shandard kit (4 X 500ml) ideal for modelmakers £27.58
Large kit (4 x 2 Litres) £64.99
Black-it! kit for Brass £18.99
Al prices include VAT & next day delivery

PLEASE MENTION MODEL
ENGINEERS WORKSHOP WHEN
REPLYING TO ADVERTISERS

| Also Stuart Turner, Bing Marklin, Traction|

ALL MODEL STEAM
ENGINES REQUIRED

Any gauge, any condition including static
models, unfinished projects OR JUST
PLAIN WORN OUT!

Engines and Boats.
Even complete collections. Will call and
pay cash

Distance no object!!

Tel: 01507 358808

Pixel-Plus, Bryncroes, Pwllheli, Gwynedd LLS3 8EH
TellFax 01758 730356 Access, Visa & Swilch accepted
For more details, visit our web site at www.black-it.co.uk

MODEL ENGINEERING SUPPLIES (BEXHILL)
ww w.model-engineering.co.uk
ZM {iesel@ | Thexhill fspet.couk

Free Metals Stocklistfor Brass, Copper
Aluminium, Bronze, Stainless Steel, Silver Steel,
and continuous Cast Iron.

metal-trader.co.uk ld. "Greenways"

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder
N METRIC. BA. BSF. BSW. UNF. UNC
«2  Hexagonal & Slotied Screws Nuts & Washers.
Dowel & Spring Pins. Dormer HSS Taps &rills. Draper Tools.
INO MINIMUM DRDER PROMPT SERVICGE
Send 4 x 1st class stamps for our latest catalogue
Special offer” * * * = Workshop Discount Pack®****

MODEL LOCO ROLLING STOCK COLOURED BROCHURE £1.75 INC PP,
USED STOCK LIST £1.00 INC PP

VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS

lles Green, Far Oakridge, Stroud,
Gloucestershire, GL6 7PD.

Telephone: 01285 760818.
Fax: 01285 760819

36 packets of socket, hex. and slotted screws
Pack 1. BA 8BA to 2BA.

Pack 2. Metric M2 to M8.

Catalogue value of pack is over £35.00
Either pack on offer to you

Phone/Fax 01424 223702 Mobile 07743 337243

E 17 Sea Road, Bexhill-on-Sea, E. Sussex, TN4D 1EE @.

LOOK

sales@metal-trader.co.uk

W%Es’ 7,
for only £24.95+ £205 pip {&

NN/ f‘
Send for this offer and benefit from a very b %
useful stock of screws in your workshop.
You will not be disappointed. Refund guaranteed. %51 gﬁ
Emkay Screw Supplies (MEW)
74 Pepys Way Strood Rochester Kent ME2 3LL
Email: embkaysupplies@onetel.net.uk
Tel: 01634 717256 www.emkaysupplies.couk  Mai Order Oniy

MODEL MAKING METALS

Yein. to 123in. dia. bright steel.stainless steel, bronze, spring sieel, bras:
aluminium, silver steel, steel tubes, bolts, nuts & screws, tap dies +
drills, white metal casting alloys. Fine materials, chain, plastic, Lathe
miliing and eq new and wd.
Mail order nationwide and worldwide callers Mon.-Fri. 9-5pm.
Access/Visa welcorme
Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. MEW,

Ridge Hili Farm, Littie Horwood Road, Nash, Milton Keynes,
MK17 DEH Tel: (01296) 713631 Fax: (01296) 714155
www.mkmetals.sageweb.co.uk
email: sales@mkmetals.co.uk

Modern Pneumatic
Airguns Ltd.
D.LY. Book/materials/parts.

Details: SAE to MPA, East Lodge,
Cowick, Goole, DN14 9DA

Tel: 01405 860378

PRECISION MACHINING
FOR MODEL ENGINEERS
Trade enquiries welcome. Est. 36 years.
Write G. Plume
137a Erith Road, Bexleyheath,
Kent DA7 6BT
or Tel: 01322 554516 anytime

EA DOWN TO EARTH PRICES NOW

- The Choice of discerning engineers

gg ©4  These machines win on performance
oz DON’T MISS OUT, we're
2 rated specialists nationwide
;E_ 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 establishment, as lifelong tookmakers &
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
SO ould we, but these Fantastic of these 3 exc
offers should apply the brakes. — pressures. The lookalikes

A,_,_mu well scrutinized and not our
PAISLEY

HUGE
STOCKS

ine VAT BE THERE IF YOU GﬁN
scarr. MIACHIMNE 1% Leylands Road, Burgess Hil

West Sussex RH15 8HR Mobile
10 bils .
GrEcTasive | CLSOOM £675 TOOLS  veiouaszeee 07748697250

Clarke's Maln Warehouse. CL300M £389 Give us a ring for a chat - VISITING BY APPOINTMENT

popul
machines, when

ordered 1o PAISLEY'S  CL430  £595

faede

@ools & Alachinerp

The North East’s supplier
of new & used tooling and light

machinery for the model engineer

email: hedetuuls@yahuo.co.uk
Unit 35, Royal Ind. Estate, Jarrow, Tyne & Wear,

RING FOR DETAILS
0191 428 6575




Power Hacksaw, 10” shaper, Pedestal drill
Atlas 6" lathe, Warco VS220 lathe, Gradua
lathe, Benchtop power hacksaw, Tyme Avo

lathe, various hand tools.
Tel: 01908 317313

Myford MLT Bitzer Lathe with Long cross slide; thread gau

vernier h/wheel; adjustable h/stock oil pots; 1/2 horse mote

(new); incomplete t/stock (not original); no top slide or tool p
1031 2MT standard collet set. T/stock centre 2MT; revnlvi'_

drive face plate (new); spare set mandrel back gears; lead s
change wheels standard slow feed gear set + odds and ends

Tel: 01252 512645 (Joh

PHASE CONVERTERS
2HP TO 50HP

Price inc. VAT

Bede Tools & Hlachinery

New & Used Tooling & Light Machinery Bought & Sold

Lathes:

Boxford BUD & CUD Metal lathes . £850 - E75D
Harrison 9" 3 & 4 Jaw Gap Bed Taper Tuming & TDDl s £1100
Colchester Bantam 2000 3 & 4 Jaw Gap Bed Face Plate......cun £1750
Myford ML7 3&4 Jaw & Tooling 240 Volt.. .. £7T50
Raglan 5 3 & 4 Jaw & Tooling ... £995
Leinen & Boley Model LM 3 & 4 Jaw Collets & Tooling 240 Volt .......cccccee e £99!
Viceroy TDS GB 3 & 4 Jaw Chuck & Tooling (choice 2 ).....cccvvnrinriniinne £795 - £940
Milling Machines:

Boxford VM30 Miling Maching - 30 INT...........cocoiimmimiiiinn i £1250
Twin Vertical ( Bench or Floor standing ) 2MT.........cccoiiiiinn ciniemessm s sanessine £895
Drill Machines:

Draper Bench Model D16 /16  2MT 240 Voit
Fobco Star Floor Standimg IMT...ccccoevccciciennnns
Fobco Star (Bemch modal ) ......
Progress NO1 Floor Standing......

Startrite Mercury ( Bench model } X 2 ...oeriint
Union Floor Standing Drill Maching 1MT ..
Woodwork Machinery:

Kity 10" Table Saw 240 Volt
Unoion Graduate Wood Tuming Lathe with Chisels ...........ccc....
Viceroy Educator Bowl Tuming 50" Bed & Tooling ( choice 2 )..
Wadkin & Bursgreen Floor standing Bandsaw 15" Throat....
Wadkin & Bursgreen Planer 12" x 70 “ Table .......ccoimerimininni s ssmsisrsisss e

- L
E i 53
- . g ‘E §§
A Top Quality Range of Static ot - A
1 E2 g =T ry:
and Rotary Converters to run =92 8§28 8 OXI0rd Ol Filled WEIHE ..o oreresvesmvees
3-phase 415v machinery from ES § fev Viceroy TDS9 Floor Standing POlSher ...,
240v single-phase supply. $35% 28 0 Grinding Machines:
- 2 SEL e Exel swing Grinder 5 x 10 Mag Table ..................%
IC'I or furthe;hderags contact: ik ;E g J &S 1310 Cylindrical Grinder & Tooling
otorun Phase Converters YEES Y g All Major Credit Cards Accepted.
23 Waldegrave Road, Teddington, TW11 8LA ,‘:g:; Eg . Photographs of all Machines available by Email or Post.
Middx. Tel: 020 8977 0242 Fax: 020 8943 3326 E'E; -] gg 3 Machines listed are a sample of stock.
Ansaphone Service After Hours -l EEE f %E ; Can Deliver Nationwide with Pallet Line at an excellent cost.
DtR P e =t o s et il 0 = S4T¢ eyl ol e Lt Ting K e
= W= 8 5535 el: obile: r
whole or part collections — old and modern. Will o VISA il poste
Call. Ter. A Bryson, Tatnton (01823) 258135, E Ei 2 < §§ Email: bedetools@yahoo.co.uk L_,

ENGINEERS
TOOL ROOM

The tool supplier for Professional &

MYFORD ML10 LATHES CHOICE ......
LORCH LLV. LONGBED LATHE ........

DIAMOND WHEELS

All Shapes for all machines;
Quormn, Worden, Stent, Bench Grinders

EMCOMAT 2 24" LATHE FULLY EQUIFPED..
EMCO GOMPACT 5 LATHE & MILLING HEAD....
MYFORD MLT LATHES. CHOICE FROM..

Model Eﬂgiﬂeers MYFORD SUPER? LATHE FROM ....... Pri P " 5
CUTTING TOOLS: HSS — COBALT — |  [Ivrom Steeam A es From = sl o by’

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

MYFORD SUPER7B PXF CABINET AS NEW
BOXFORD AUD 9 X 22 CABINE LATHE ......
AJAX BENCH MILL VERT & SLOT HEADS ..
MYFORD VM-C VERT MILL R8 HEAD .............
ALEXANDER PANTOGRAPH ENGRAVER & TYPE
100'S MODEL ENGINEER TOOLS & EQUIPMENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS
HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811146 Fax 811243

- ‘.l'
——

——TO0O0LCO
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 GLS 45P
Impeortant: Phane for opening times before travelling.

Operate three phase machinery from your
single phase supply system.

e

Transwave

CONVIRTRAS

(Just 4 miles J13 M5 Motorway)

Tel: 01452 77055
E.Mail: sales@1oolco.co.uk

5 Fax: 01452 770771
www.powercapacitors.co.uk
Power Capacitors Limited
30 Redfemn Road, Tyseley, Birmingham B11 2BH
Tek 0121 708 2811/0121 708 4522 - Fax: 0121 765 4054

\OUE BV, SSELL SRECEVWANGEE |

TS WHNWM‘EBIMBSPMWB BUITT

Machining Services: full machining service E-Mail: transwave@powercapacitors.co.uk LCBAISE NG 5
avaiigbleédtg.l rrlint g, Imi]lzjng. grligdingk wire and WKO&EEE&&WAEW&?S
Jinstlsellaly Lol EIRE L NG PUBLICATIONS o . SHYUEE SREEOEHAIGEE
& ” . = onpressHosase Hitih 1561 Raduditldd Summsox.
O O o roy e ez 1® FREE | wage. maggsites 11760 gt with e st P40 8927685 22065
didtn sitesdts. Offtrs. Nl OHEEB GRATAG Homg e A e

CHEGK OUT OUR SPEGIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES - Contacl
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@iaol.com

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

(il chmiresmt)

Frtor Sadn: WIE. ioHeiapiio. 11, 33445573831‘221{0
955, A gyt cepretitioon. @f tees piéesss. TR (OHIB
TP ( fRonitort)

WEE. mmmmm-:mmmm As W,
@ffeaesfooridtresyitest. TR OHAER6GHED

Witohedhagp oo 24 ~ S, Few midssitng aill iin Msdtc
Tenitiees. @it - Huyweramimits. T (D SRR
(Tiheovassie).

HI-TEC 3-PHASE CONVERTERS

Speed Controls, Forward & Reverse Swilches, Static and
Rotary Phase Converters 0.8kW to 45kW to run 3 phase
415 volt machinery from a Single Phase. We can also supply
Transformers and Components.

Website: www.phaseconverters.co.uk

BOOST ELECTRICAL ENGINEERING
Tel: 01959 534073 Fax: 01959 532726




Hobbymat BFE65 milling attachment lever
gearbox, excellent condition, original packaging.
£300. Buyer collects. Tel: 01444 455194 (Sussex)

Drawing board 48" x 28" with geared horizontal
rule locking protractor with 90 degree
interchangeable scale £34 or near offer. Tel:
01246 412181

Wanted Lathe 41/2 - 5 centre height boxford
AV.D. BV.D. or equivalent machine. Tel: 01902
700388 (Wolverhampton - evenings)

Tom Senior ‘E’ type miller, fitted with 920 r.p.m.
motor, excellent condition £1600. Tel: 01253
869796 (Evenings)

Clarke CL500M six speed tool room lathe with
combined mill/drill £300. Collett set £30. Tel: 0114
2873723

Transwave rotary phase converter. Max load
4kw/'5.5hp max single motor 2.2kw/3hp £250. Tel:
01536 724142 (Kettering)

Myford lathes for sale in excellent condition £450
ono and £650 ono. Possible delivery. Tel: 0121
4281754

Workshop equipment. Lathe, Boxford, CUD 24" x
41/2”, cabinet, 240 volts 3 & 4 jaw chucks,
accessories, excellent, £1,475. Tel: 01689 829131
(Kent)

Wanted: Small 240V AC Motor 2800 RPM 1/6 HP
{(Approx 120 Watt) Foot mounted. Parvalux or
similar. Tel: 01327 351274 (Northants)

PLEASE MENTION MODEL ENGINEERS WORKSHOP
WHEN REPLYING TO ADVERTISERS

“Indexing Without Pain” In.ul

[=f-1-1-F44

DivisionMaster Convert your rotary table, dividing

or dnulm" .H{.uhnn:nl to CNC

l||r|| 9TI6S M
ASECT, Com
WITARSLET O

Tel

Ole L J" 3
slesa li\'uiﬂ;'
higp: 'waw divis

“The T‘Hq L 1'h€ " by Tony Jeffree. A must for -_-hl"_—":i

visionhasior Lid., or

tow Road, Harboma,

Laser cut frames,
hornplates,spokes,

etc. from £20.

Tel: 01302 721611
(evenings)

FOR SALE:

A selection of Foundry and Forge
equipment. Most items hardly used.
Including: 10" x 12" x 3" x 3" Moulding
boxes (2), Ladles, Tongs, Fuller/Flatters,
Folding bars, Bending Ratchet, Various
forge Soldering irons and a Tumn table.
The above offered as a job lot for £425,

For an appointment to view,
please telephone Mr Waters.

Tel: 0208 534 6791 ext 136

(Buyer collects - East London School)

LATHE PARTS

Lathe Parts and Gears for most makes oj
machines + accessories and Tooling Speci
parts made and Reconditioning service.
For more infoermation call

or see, www.latheparts.co.uk

(24 hr update) 'WWW.tradesalesdirect.co.uk (mrade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above.
used lathes, millers, grinders, drills, saws, miscellaneous machineiryaccessories, 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 idavid@tradesalesdirect.co.uk.
WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

post.

MODEL ENGINEERS
WORKSHOP MODELS &
EQUIPMENT MATERIALS

LINEAGE/SEMI DISPLAY COUPON(Model Engineer) Advertisement Dept.
Highbury Leisure, Berwick House, 8/10 Knoll Rise,
Orpington, Kent, BR6 OEL.
Mo reimbursements for cancellations.

BOOKS &
PUBLICATIONS

[:] SERVICES

D GENERAL

PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE)

| enclose my Cheque/Postal Order® for £ ... for.
made payable to Nexus Media Ltd.

ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS.

........... insertions,

(*Delete as necessary) or Please debit my Mastercard/Barclaycard No.

Address

Expiry Date

N
e for insertions. (=T 1] el G S Date ......

PRICE GUIDE - Tick one box
18 words or less
FREE! (private sales only) 4

18-25 words, in colour
only £10

26 words +
_4 in colourg1s

Private ad, in box, full colour, endless
word count- 25x1 £25 J
3x1 £30
35x1 £35

It contains a stocklist of



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 41/2° x 20" MK11 3 jaw chuck, cabinet stand, hand feeds Cholce £395
BOXFORD CUD 41/2° x 207, changewhesels, 3 jaw chuck, cabinet stand still only E750
BOXFORD AUD 41/2" x 207, gearbox, 3 jaw chuck, cabinet stand ini really nice condition.......

BOXFORD CUD 5" x 22" MKIII, c/wheels, 3 jaw chuck, 4 way toolpost.
BOXFORD BUD 5" x 22" MKIIl, ciwheels, powmleed T-smedcmsshde

BOXFORD 1020 INDUSTHIN. 5" X 20", Geared head, pumr feeds, cabinet sland clean machme .............. £1750
BOXFORD 1130 INDUSTRIAL 51/2° X 30°, Geared head, gearbox, power feeds, 3 & 4 kaw chucks, splash tray
and light £2
COLCHESTER BANTAM 1600 model, 5™ x 207, geared head, power feads, gearbox.
COLCHESTER BANTAM 2000, £1/2° centre height x 30" between centres + gap bed, 1 38" bore, 16 speeds,
D13 camiock fitting, 3 and 4 jaw chucks in Very Nice Gonaiton ... mussmse i sn s s s s EGHI0
COLCHESTER BANTAM 2000 As above but latest model made. £3750
COLCHESTER STUDENT Square head, 1500 revs / 2 speed motor model, geared head, gearbox,
imperial/mefric, power cross feed and gap bed, dual dials, 3 Jaw chuck, taper tuming, coolant, etc.
COLCHESTER MASTER 61/2" X 36", Gap bed, gearbox, power feeds, coolant
COLCHESTER MASTER SQUARE HEAD 61/2" X 36° Precision lathe, gearbox, power fieeds, chucks, Dickson
tool pest, in nice condition
COLCHESTER MASTER 2500; Short and long bed lathes, well equippes
COLCHESTER TRIUMPH £1/2"x 25, 3 jaw chuck, Dickson tool post, very nice ex. college...
COLCHESTER TRIUMPH 61/2" x 507, gap bed, 3 jaw and 4 jaw chucks, Dickson tool post, fix
steadies, calch and face plales, rear toolpost, headstock sleeve, taper tuming alachment, coolant and light in
very mice order out of a college and been well looked after and well MAINENED ... cvemsimnssssessins e Just £4250
C\'MA 61/4% 307 complete with collets and 3 Jaw chuck. £2250
HARRISON L5, 41/2" x 24", fully tooled, complele with clutch one of the best start up deals ... £950
HARRISON 140, 51/2" x 24", geared head, semi gearbox, 3 jaw chuck, gap bed, power feeds, clutch.......... 21400
HARRISON 140, 51/2° x 24°, geared head, semi-gearbox, gap bed, power feeds, tooling, coclant,
..240 volts from new £1750

HARRISON 140, 51/2° x 24", geared head, gearbax, gap bed, pcmmeaos tndlng.wul.anl . E1725
HARRISON M250, 5" x 20°, gearbox, power leeds, 3 & 4 chucks, Ex-senvices ..,ruoeoonduunm
HARRISON M250, 5" x 20°, gearbox, power feeds, 3 and 4 chucks, nice condition 240 volts from new £3250

HARRISON M250, 5" x 307, long bed, gearbox, power feeds, chucks. Acurite Ill DRO on cross-slide, dual dials

in very nice condition £3250
HARRISON M300 6" x 24" precision lathe, geared head, gearbox, power feeds, 3 jaw & 4 jaw chucks
[T
HARRISON M300 6 x 24" pracision lathe, geared head, gearbox, power feeds, 3 jaw chuck, Dickson toolpost.
This machine is 240 volts as new and in wery good all round condition,
HARRISON M300 6" x40", geared head, gearbox, power feeds, gap bed, 3 jaw & 4 jaw chucks, fixed steady

in wery nice condition £3,750
HOBBYMAT MDE5 21/2" x 12" screwcutting lathe with changewheels and same tooling.......... .85 mew £475
MYFORD ML7 31/2° x 19" lathe, 3 jaw chuek... .cveuncricremsec we have a large ssleuchonofmla pop.nnrmode1£?m
MYFORD MLTB 31/2" » 19" gearbox, 3 jaw chuck and tooling £1250
MYFORD SUPER 7 3142" x 19" changewheels, 3 jaw chuck and 1000 ........c.ocvcvvrisrrerrrend Choice £850 = £1150
MYFORD SUPER 7, 31/2" x 19" 3 jaw chuck, power cross-feed Late model Cholce
MYFORD SUPER 7 3142° x 31" changewhaelz, 3 jaw chuck and 000D .....cc.emveceemvesesossenssmess sesiseed Choica £1400
MYFORD SUPER 7B 31/2" x 19" gearbox, 3 jaw chuck and tooling. £1650
MYFORD SUPER 7B 31/2° x 19" gearbox, Power Cross Feed, cabinel stand, 100l0g. ...cn . mumensimacs i £2750

MYFORD SUPER 7B 31/2°x 19" gearbox, Power Cross Feed, 3jaw chuck and tooling on stand, excedlent condition
from new and NOT re-condiioned £3450

MYFORD C7 Capstan lathe, compl £1200
SMART AND BROWN collet lathe complhete with cross / top slides and coliets £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 1/16” - 58° & 2mm - 20mm, suds

and light in all round good condition. £3250

BOXFORD VM30 vertical variable speed / 30 INT head, table 211/2° x 6" + Abwood vice and chuck. ............ £1500
BRIDGEPORT vertical belt head 2 speed (short motor) head, R& powered head,

gearbox table, 42° x 9" fable.
CENTEC 2A VerticalHorizontal, quill 2‘MThead. 16" X 41/4™ table, peddestal moded....
CENTEC 2B Horl I, 1% arbor, table p d, 3 ph motor, single phase main mot
CENTEC 2B VerticalHorizontal, quill 2MT head, 25 X 5' table, pedestal model....
ELLIOT MINIBORER (Jig borer) collet fixture head with good sel ectis oolets.
ELLIOT ‘00" OMMIMILL V/H 3 Morse taper quill universal head, 28° x 71/2" powened lahle
ELLIOT Turret mill R8-10 speed 70-3000 rpm, table 45° x 10" (powered)..

HARRISON Vertical 30 INT swivel head & clutch, 307 x 8" table 'msu
HARRISON horizontal, 31" x & powered table still good value £6:25
HARRISON HWV 30 INT swivel head & clutch, 30 x 8 p £1650

MARLOW VERTICAL TURRET TYPE MILL, 3MT2Bx?‘.kfam'iemllfﬂris height under the head -..£950
MYFORD VME turet type milling MIM in I'lue condition complete with RS collet chuck..

SIP RF30, wertical milling/drilling with ac

TOM SENIOR M1 horizontal, 25" x 6" powered table, 1" arbor
TOM 'SENIOR M1 V/H, 25" x 67, 2 MT, 1" arbor
TOM SENIOR ELT MAJOR, 2 MT quill feed head, powered 37 x 81/2% table in
VICEROY AEW wertical mill, 30 INT swivel head, powered table 34 8" ...

DRILLS
ARBOGA ER 25/25" Radial drill speeds (8) 100-2900 BPM ....... oo s ussss sossssmasssssssss sssssassaan

ASQUITH 14-54 001 M2 (5mi) radiial dril £3950
BOXFORD 2MT pedestal dill £295
FOBCO 1/2" bench, tiliing table £325
FOBCO 1/2" pedastal drill tiing table £345
MEDDINGS 1/2" pedestal drill £245
MEDDINGS 2MT pedestal drills £275
POLLARD GORONA pedestal 1/2°/1MT. From £100
SIP HDP 600B 58" / 2MT bench drill, table operaled by rack, speeds; (16) 162 - 3000 IPM ..cccvuvererec ] New £175
STARTRITE Mercury 12" 4 speed bench drill £225

BEH €
My’
b

DISTANCE NO PROBLEM!!

stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

GRINDING / BUFFING

CLARKSON MKI Tool and cutter grinder complete with universal head and cenires JUST IN £550
EAGLE 4W wet surface grinder + magnetic chuck £725
HERBERT diill grinder + followers ....... 5 Aas is £245
HERBERT tool and cutter grinder ....... : as is £425
JOMES & SHIPMAN SURFACE GRINDER complete with 18" x 6" magnetic chuck and coolant £2250
MILFORD 12" Pedestal Grinder £325
VICEROY Grinder, pedestal model £145
VICEROY Buffers, padestal models Each £250
VICTOR EAGLE surface grinder, 21" x 6", complete with + 14" x 6" magnetic chuck,

dust extractor & coolant £1250
MISCELLANEQUS / FABRICATION MACHINERY

EDWARDS 6" x 169 treadie guillatine with all its stops in very nice onder £325
JUN-AIR 18-50 comprassor 120psi / 50 litre tank £425
HPC TWO twin large £675
GABRO 24" box and pan folder £325
BATY digital vemnier 6° with metric / imperial, origin and absolute buttons New £35
EDWARDS 391/2" x 169 treadle guiloting with all its stops in very nice order wereee £625
ALCOSA hearth........ JUST IN £245
WELLSAW 4" hack £325
RJH horizontal 4° linisher + built in dust extractor £625
BOXFORD 8" SHAPER, powered table + vice in nice condfion ..........uecmessoomsissasins s Very clean £425
OMT Optical Measuring Tools unfversal boring head, 40 INT, boxed + tooling £345
ELLIOT 4" light type dividing head, talistock and two plales.............. £375
TRANSWAVE 12.5hp /9.6kw stalic converter as new E£550

CLARKE strip heater, 110 amps in very good order. 5

MITUTOYO 7-8%, 9107, 10-11%, 11-12° mik justim Each just £45
ABWOOD SWIVEL/TILT 4" vice in all round good condition £245
ABWOOD SWIVEL/TILT 6" vice in all round good condition £375
CLARKSON RADIUS MK1 radius grinding at in nice conditi Boxed £345

NEW FROM NEW ZEALAND:- Machine vice, 55mm. Jaws prescision miniature type ideal for vertical sides and

smaller milling machines such as BCA now with the swivel base £134
...... Vice on own £85

Swivel base on own £49
CROMPTON PARKINSON 3/4 HP, resilient mount, Boxford / Myford Super 7 TyRe motoru. s New £140
MYFORD RODNEY Head milling head for the Myfard ML10............... £550
MYFORD Capstan attachment (Large bed type) £550
HOFFMAN Dividing head plete with tailstock. £425
ARCHER Tapping NBads . From E70
HARE Maodel 51T Cornplete with hydraudic indexable 1able..........vw s s Just £425
MARLCO Notch broaching fixture + Notch broach £425
MYFORD Vertical slides Just in £140 / £245
BCA 12" horizontal / vertical raotary table Very nice £425

QUANTITY OF SLIPS, HEIGHT GAUGES, SQUARES, STRAIGHT EDGES, MICROMETERS, CUBES,
ANGLE PLATES AND MISCELLAEOUS MEASURING TOOLS

COPE AND DRAGS ¥ BLACKSMITH'S FRAMES .. Wood £20 / Metal £30

TOMGS (A varied selection) Each £5
FLAMEFAST DS 130 Ceramic chip forge. £345
FLAMEFAST DS 100 Hearth £140
JOMES AND SHIPMAN 4" x 24" bench centres. very nice example £245
TOM SENIOR Slotting head £450
RJH BT 125 Fretsaw, variable speed £345
SMART AND BROWN / CLARKSON H3-H5 Toggle presses Each £195/ £275
VERDICT CLOCKS, Long/Short Metric and Imperial models .... MNew £40
FLAMEFAST LD300 ing Iron stove E75
GRANITE 18" x 12" Surface Plate £140
VIBROSHEAR MIDDIBI ......cocovoenss o msimcssnissns csssmsssssesissinss Just in £425
SIP 7 bandsaw, horizontal & coolant New £750
DUPLEX D29 Toolpost grinder £345
BOXFORD (Imperial only) thread dial indicator £65
BURNERD, D14 lever collet chuck + collets £400
BURNERD, LO lever coliet chuck + collets £400

VERTEX Dividing head

VERTEX 6"« 8" - 107 rotary tables

MYFORD ML7 ¥ Super 7 rear tool post £40
MYFORD 254+ rear tool post .New £40
LOCKWOOD Quad headed 2MT Die holder quality eq; New £40
LOCKWOOD Quad headad 3MT Die holder qualty unlpmarl Naw £40
STARTRITE 352 ing band saw

STARTRITE 14-5-5 woodworking band saw "'7?5
ALCOSA GF 0801 Faapid Melting Fumace £300
COLCHESTER D13 Bumerd 4 Jaw 8" light body ind dent chuck one off £245
AJAX & hach £425
STEEL STOCK different stock rolling In almest dally to callers only
ELLIOT Ut / U2 Skotling Head £475
SWAGE BLOCKS £125 /€145
J & S Universal grinding vice Choice £275 / £325
HORIZONTAL METAL BANDSAW 67 x 41/2" capacity.............. New £170

COLCHESTER STUDENT / MASTER Round head, face-plates, Small / BaNge .........ocurimmmsnsinicd
QUALTERS AND SMITH 6° Hacksaw
TRANSWAVE 3HP Ci
TRANSWAVE 5.5HP Converter
TRANSWAVE MT & RT rotary conv

CROMPTON PARKINSON %/4 HP, resilient mount, Boxford | My‘lon‘.l ‘Super 7 Type mofor
CROMPTON PARKINSON SINGLE PHASE start / stop swilch model DL1 2000 series: (4.

DEWHURST reversing switch, the onginal from Dewhurst! .....

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.
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o 2-Axis DRO from

\

Cobra Lathe

* Centre height: 70mm « Distance Between Centres: 250mm
* Speed Range: 100-200rpm * Metric or Imperial Leadscrews
« Variable Speed Control

DB8 Lathe
-

Special Deal
includes 4 metric
& 4 imperial
Collets

* Variable Speed

Control .
s * Spindle Taper: NT2
* Table Size:
145 x 240mm * (entre Height: [05mm = Distance Between Centres:
* Metric or Imperi 400mm * Complete with 3 & 4 Jaw Chucks,
Leadscrews /| Fired & Travelling Steadies & Face Plate

* Hardened & Ground Bedways * Accuracy Report
' 4

' 4
y; (" i >3
/// Model B Super m Centurion

Distance Between Centres: 520mm

* Centre Height 210mm * Spindle Bore: 28mm

* Powered Crossfeed * Separate Motor for Lathe/Mill

| + Complete with 5" 3-Jaw
Chuck, Lathe Tools, ;

+ Maximum Swing: 420mm
«glistance Between Centres: 520mm
* Cast lron Construction

* Metric or Imperial
I = Al Tapers MT3
* Supplied with 3-Jaw Chuck,
Drill Chuck & Arbor

:-and %rg! /

and more!

S h
Champion Mill/Drill

Q. ..

Now Supplied

(hange Gear | i

* (entre Height:

S~

* 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

ot

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
* Yariable Speed Range |00-2500rpm
* Metric or Imperial Leadscrews

.
Craftsman Lathe

with a 100mm )
Machine Vice . il
« P Motor| | * Distance ]
* Table Size: N * Table Size: 150 x 630mm | | Betveen
156 x T45mm * Complete with Dril | | Centres: !
« 1 SHP Motor Chuck & Arbor | | 370mm V
* MT3 or R8 Spindle ound Cast Iron . * Swing in Gap: 450mm
« Metric or Imperial Column % * Powered Crossfeed * Spindle Bore: 36mm _
\ graduations « NT3 Spindle | © Complete with 3 & 4 Jaw Chucks, Fixed & Travelling
w Steadies, Face Plate, Machine Stand, Accuracy Report
4 & much more!
y for our latest Y o1 our website mail us at ER UK LTD
Catalogues chestemk niat s@chesteruk.net wyd Close
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