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FOR A LIMITED PERIOD WE
WILL INCLUDE A REVOLVING
CENTRE AND TAILSTOCK DRILL
CHUCK FREE OF CHARGE!
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MODEL MAKING METALS

1/32 in. lo 12in. dia. bagh! sleel, sainless skeel, bronze, sping
sieel, brass, aluminium, silver steel, seel (ubes, bolis, nuis &
screws, lap dies + dills, white metal casting alloys. Fine
malenals, chain, plaséc, Lathe milling machines and equipment,
new and secondhand
Mail order nationwide and worldwide

Callers Mon.-Fri. 3-5pm Mastercard/Visa Welcorme

Send now for a free catalogue of phone:

Milton Keynes Melals (formerly Flapsiock Lid.), Depl. ME,
Ridge HIll Farm,Litile Horwood Raad, Nash,
Milton Keynes, MK17 OEN

Tol: (01296) 713631  Fax: (01296) 714155

by Hitting BW Elactronic's

new messuring readout

+ large bright LED display

+ inch /mm conversion

¢ zaro datum for both axes

+ two independent datums

* positions can be presat

+ radius/ diameter working

+ halfwiy point caleulation

* unclip sersors and move
them between machines

BANISH STRUGGLE

AL

. Complete systam (322
Sensors can be recalibrated, e.g, to display, two 381 sensors,
read Lii'g.l‘i—!i—.‘?:i.‘lll il ri”-ll'_‘r’ table or teeth Puwer5uppt}: manual):
for use as a dividing head (see photo)  £425 (incl VAT and p+p)
BY Electromics, 12 Mussons Close, Corby Glen, Grantham, NG23 4NY
Telifax: 0 1476-350826 » Webslte: www.bwelectroni s .cauk

DON'T MISS A SINGLE ISSUE!

It can be difficull 1o find & copy o
MODEL ENGINEERS WORKSHOP al local nowsagents,
The ever-increasing number of magazines being
published means thal newsagenls have less
shell space lo display paricular lilles.
Specialist magazines especially gel crowded oul.
There's a solution to this problem. Most newsagents
provide Shop-Save and/or Home Delivery services,
Shop-save incurs no charge - samply ask your
nowsagent to order a copy for you. it will be kept
on one side ready lor you lo collect.
Home delivered copies are ordered m the same
way bul genemlly incur a delivery charge.

A newsagent can order any magazine for you,
whether or not the shop normally slocks it. if you buy
your copies of MODEL ENGINEERS WORKSHOP
Irom a newsagen! and wanl o make sure
you get every issue, just ask at the counter.

To avoid disappointment, fill cut and hand this
lorm 1o your newsagen! 10 reserve your copy:

PLEASE RESERVE/DELIVER A COPY OF

MODEL ENGINEERS WORKSHOP

FOR ME
Name:
Address:
Postcode: Telephone:

THE QUICK-STEP MILL

A tool pogt mounted miling spindle for
the cenire lathe. Fikted to a quick-change
ool Rolder, i ¢an be al work (n
Seconds eliminating
second sel-ups inthe

milling machine
mands el making ele

Milling operalions are
rapidly and accurately
carried out while
work is il hedd true
in the lathe chuck

"\;Iﬂ' Ql

= Yeaight Gins

* § 1peed £ 190 - 4000 1EM
* Pervensitie mofor 110 or 2200 ac
« Conetehuck for ERZD GBS 1= 13mm x tmm
* Quck change fom @i 10 a0l ang oy
« Vertical dide with 17 traved, calibraed 0000, with additiona seps 2 147

« Cants tindars pmvided 10f quick <saiting to ceatre hesqht

* Headsiaok dividndg Dy mests of 4 Masicn nngs and sl

* Suitatss fof light grindisg 8. truing chuck jaws

= Quiedean phafe acalibie 1o esable the machiae to be inclined for helicad milla §

Fer lall coloar brechere conlac

J € Payne Engineering Limited
Polgraines, Faringdon Road, Cumnor. Oxford, 0X2 90Y
TelfFax 01865 865223
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W can e fpwnd just off the AJ i TEL 020 8399 2448

TH mtmmwm i’ FAX: 020 B399 2448
rr* E-mail: sabesdwilstarco.uk

Web sddvess! MUpUwww.wilstar o uk

WELDING CENTRE&“F

.um P Y TR (WNY l_. 7] ES R RS SRR UL DR L

OXY ACETYLENE
SET  GAS WELDING KT,

GAS BRAZING/ Cpenimes it i
WELOVG KT
!! £179_,’ £21 ud
i [ﬂlﬁm

INVERTER ARCTIG (240v) | PILOT 161 150 AMP | LINCOLN ELECTRIC V140-
CEBORA 1365 WELDER | A/C DIC rlc WELDER INVERTEC (140v)

Make it with Myford!

Equipment is available for :

Milling, Boring, Turning, Dividing
Gearcutting, Screwcutting

Wea have an axcallent range of praviously
owned machines in stock, all of which
carry a Myford warranty.

Part exchange available on new machines.
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DC TIG W'ELDER

QRSN (| VERTER) (160110v) WITH
BUBLEN W5, - DIGITAL
M DISPLAY [3-60amp)
LIST Trsan VAT

-mmiis-
£1057:

CEBORA 1665 DC HF
Weipht 1ky  OEMO /

ELECTROMIC VWEL DIN Ht-,l. MIETS
PRO-MASK EYETEC EYETEC EVETEC
ES 512 ADES 10-11 SHADES #-13
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Compumill
fully descrlbed in machine bulldmg manual

A(‘(zp'ea for(. NC | bhomrrg i gf'r D.LY. di .'m’ n.g head & motor mozmm.g

Tel: (02476) 473851 Email: compucutters@compuserve.com Web: www.compucutters.com

For info pack send SAE to:
Compucut, 17 Lime Tree Avenue, Tile Hill, Coventry CV4 9EY England
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PBede

Tonls & Hachinery
The North East’s supplier

of new & used tooling and light
machinery for the model engineer

email: bedetools@yahoo.co.uk

RING FOR DETAILS
0191 428 6575

KITS rnn TWO TOOL AND CUTTER GHIII]EHS

HEMSTMEB

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS SAE TO

DEL ENGINEERING SERVICES

PIPVIORTH FARM, PIPYORTH LANE, ECKINGTOMN, SHEFFIELD $21 4EY
PHONE 01246 433218

www.lawm.freeserve.co.uk

P~ *~ DON’T WASTE YOUR

i TS d TIME AND MONEY!
COME 10 THE EXPERTS
- WE BUILT THEM!

PRE-OWNED AND FACTORY RECONDITIONED MYFORD MACHINES,
(Myford machines with 1 year warranty and genuine Myford parts)
MyTord 254 Plus MelAc From........commimmsammmisssssmsmsrsrmsisass
Mylord Super TB Lathes on sland Irom ...
Myford Supar T Lathes from.
Myford ML10 Lathes from ...
Myford MLTR Lathas fIOM ..o rrsemsres s s sy e peressmsase
Myford MLT Lathes from... i,
Emco FB-2 Vartical lllll-n.g Maching .
Exiron Candre Lathe............
Pollard Floor mounled Drillllu_.] Machin .. ..ccnmmsmmmmmemmnd
R.J.H. Bandfacer (Linisher)..............
Senior M! Horizonlal & Vertical Milling Machine ..cooemee.

For further details on these expertly restorad machines

««0115 925 4222

ok Lane, Che sad, Basston mMNGE 1ER

Myford will be at Sandown Park, 29th - 31st Dec 2002.
Myford will not be attending the London Model
Engineering Exhibition at Wembley 24 - 26 Jan 2003.
However, Kirjeng on Stand 68 will be stocking Myford
spares and accessories on our behalf.

To ensure stock is available please contact
Kirjeng on 01509 672025

G000 WiNter

RE€A0ING!

MACHINE SHOP

METHODS
1950 * MILNE

This & ome of he besl beginner’s machine
work books we have seen; I really b very

good.

W The mojority of the chaplers am
concomed with wing the lathe, but others
cover the drilling moching, the shoper, the
miling mochine and the grinder. fnd
there are other chaplers on hakding the

MFHU Wid III* tlﬂ fk!um PIUS £1 8.0 5 Ine UK Postage
{ull drawings lor a large number of ilems,

ooavs ond gear culling, mﬂmspwdudlhbh, ooy ond malerials.

W The Illustrations (all drawings) are very clear and the fex! & concise and lo the
point - Lorus J, Mine really knew his onions. 376 very heavily ilust raded poges.
Paperbark.

MILLING MACHINE

OPERATIONS
1937 + BARRITT

antas | e

This book gives very clear Tuition on wing
the milling mochine by way of specifk “job
tickets”, eoch of which teoches o spedifi
ope ol ion.

W Ako covers indexing and operations on
both horzontal and vertiadl  milling
mochines. 110 poges of good, wlid ond
wolul Information, Larger formal paperbaxk,

£9.90 i ironss

Gnby o~ CoEE The Gamden>
dpf Booklist
2002 »

We don’t bke to bom!, but we ore
ollen congralulaled on ow Booklia
and the ronge and quality of books
(plus videos] if contoins.

® 50 if you are boking lor the best
books ongineering  techniques,
foundry work, blocksmithing, building
modkls, technical steam and 1.C
books, ond ofhers covering planes,
boatts & trains, electricity, wirekss and

CAMDEN LINE

much much more, then jusl:

W phone, fexe, write or we our website 1o obiain your FREE copy ol our Blpage
M formal illustrated Bookli! - oll Herms offered are Tully described so you know
what you are buying - It & olmost a magazine in Il own right!

MAIL ORDER (no stamp required in the U-K) toe
CAMDEN Vll\{lA'l'L'Rl" S'I‘[ A“ clPl(Vl('k"i

FREEPOS] tli;\l"‘l"‘l Ro

Wiebsite: wwww,.cay n‘h_I!..‘l‘_'-.:LL




Compucutter
fully described in machine building manual

Machine Building Manual
(also includes Compumill &
Mim machines)

Hardcopy
£25 + p&p (£5 UK)
CD

£25 inc.

Compucut system
Interface

Commpucut software
Compucut manual
£250 + p&p (£6 UK)
Compucent Software +
Compucut Manual
£100 + p&p (£5 UK

shown here in 2 axis mode, furning a pulse _jtf:in!uh:
Note: Compact rigid design utilising readily available iron castings (pillar drill & X, ¥, vice)
Tel: (02476) 473851 Email: compucutters@ compuserve.com Web: www.compucutters.com
For info pack send SAE fo:
Compucut, 17 Lime Tree Avenue, Tile Hill, Coventry CV4 9EY England

¥ TRACY TOOLS LTD.

2 MAYOR’'S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: {01803} 833134 « Fax: (01803) 834588 Credit Card Hotline: 01803 838500 jmunirum £10)

SET P
1!: IM(:'I:‘EI. ENO TAF‘S&D!EES-ET Taps, & Dve aach ize) 5 (TAPPING TAPS L1090
Wxa0, %t x40, Ye'x 40, x40, U .;':- %3 %32, W= 32 DAILL SET £5) PLEASE DIES E18
2. ‘SPECIN.' MODEL ENG TﬁP'S & DIESl (TAPPING ADD 20%; TARS £22
w32, Ya'x a0, TA i F %% 40 DRILL SET Egﬂgﬁﬂ DIES g22

PING

4. za ‘I'Pl TAP SET , Dies So1, (BSE o CEI) TAPENG ~ TAPSEid
1% 26, e 26, W° DRILL SET £5 DIES £18
5. BSF TAP SET (2 Sel (TAPPING TAPS C10
o, A", " Yt DHLL SET ES) DIES E10
5, asw TaP $E'I'  Tap &) & BSW Die Set (TAPPING TAPS £10
e W=, k", Y e, %, BSW DHELL SET ES) DIES E20
v 3 METFIIC GUARSE TAP SET [2 Taps eac &) & Mains Die Set [TAPPING TAPS £20
20,30,40, 50,60, 70,80 90, 100,12 DALL SET £8) DIES £20
0. UNF (ORUNC)SET 4" %", W, %", %", "»" %", (TAPPING DRILL SET ES) TAPSE1S/DIES £18
9. METRIC FINE TAPS 14 Tig from 3 0 lo 15mim Taps 20 sel/Dies E30 DIGITAL VERNIER & imip/rirn EACH E258
10. REAMER SET ", %", %", ", Yo', ", Yw", %", Ta", %" (Or Matric) £30 TAPER PIN REAMER SET (/w' 1o ") 10 sizes SET £30
12 COLLET CHUGK complete (o taka threaded andmills up 1o 1° dia) 2T A8 Shanks IMT SETETO
13. MORSE TAPER SOCKET REAMERS [H3) Ne, 1 MT & €15 No, 2 MT & T10, No. SMTQEZO MNo. 4 &5 MT& £330
14. Extra Long HS DRILLS (Heavy Dity), 10 2zes from 'he' 10 %™ B6 s6t STUB DRILL SET (12 g<e ' 1 LOTES
15. REAMER 2ET, No. 1M/Taper Shank 47 "™, "&" %", “k", W "R 'A%, Y™, “A7 (or) "A7, A%, T, ™, Sh™, TR7 505 T 70, Yie"HES EACH £330

16. REVOLVING LATHE CENTRES wilh Thrusi E..lnng!. (Ne. 1 MT &E15, No. 2 MT & £18, No. 3 MT 'k‘ E18 eaoch

17, SLITTING SAWS (sot of 3 up o Ye" wide, 2° or 3° o/dia} £6 set END MILL SET, """ "5"-1 fw A* shank) SET £25
10. COUNTERBORE SETS.E 4,5 5 8mm 230 set IMPERIAL, ¥=", "W %" %", %" SETL30
19. DRILL CHUGCKS {Réhm Pmci)ion) w9 S "G LT " G ED ‘@ L10 twnth bres Asbwor 1 or 28T
20. ENDMILL SET (HS)SCREWED ‘" %™ ‘%" %’ 4" %" %" W™ W (aleo Slot Dinlis) (aso Metnc) SETE20
21. BALL-NOSE SLOTDRILL SETS "\", %", W" (THFEADED) E12 T-BLOT CUTTER SET, %" A", %" (THEEADED SHAMK) SETEIR
22. BOXED DRILL SETS (Vo"-'%", 1-13mm H5S €16 3el (1-fmmx 0 Tmm G E18)  (B=-10mmx 0 Tmm @ E78) Mo 1-80 A-Z SETE18
23. INVOLUTE GEAR CUTTERS OF CF MOD) all sizes £10 sach alse RENOLDS CHAIN CUTTERS
24. INDEX RH LATHE TOOL '&" s shank, ciw tip & key £0 esch Spare Tips EACH £2
25. BOXED SET 0-10 BA TAPS & DIES with holders £40 High Speed Steel SETERRO
26. D-BIT SET (B sizes) ", 47, %=, W7 %" "7, ", & (High Spead) £25 CARBIDE TIPPED TOQOLS A s (Bp<s) SETETIR

Catllees , Boasmers, Coustom mks, Goar Cutbers, Shilliog Soem, Ac e Taps, Diclessd Chaners, Sockel Boosmon. Mrr o gowledle Defween 57% L 75N o Bdor e WARRIOR

fORIMTHEAD Argo: Setechion of Uovetad, W oodrutie, Baliaose, Concave, Spottacen, Broaches, Knurks, Carb kde Contres, Uyche Taps & Dies, Boring Bars, Lot Band Tap & Dies, S501ng BRITISH
EPS L BEHITS
(ol 01007 GRS Open: Monday fa Friday Sam fodgm ~ Saf fo Neon  Despatch by reforn. Dverseas PEP BQA.  Seraf for neew comple fe Calalngue {8 famg Pleawr) BRAND




PROJECT MACHINERY

A sample of our current stock includes:
VISIT OUR NEW WER SITE- www.projectmachinery.co.uk

LatHes
Cokhester Bantam 2000, 6™ 30", equipped o L1415
| Colchester Stodent MK1. & 172" 25", gap bed, oquipped £ 900
Cokhester Triwph 2000,7 1/27x 907, ejuipged ioc. Gper VO e e £ T 50
Harrison M2SD S 1727 307, (hn‘ bed) qtbpad.ahbﬂ: % e COMIIOn . L1950
Harrson MIJUD 6%x 75", ippud, o ellent % L1650
[eotord Y51, 57x 227, equipped, cocellont kate gl nmmmmmn £1475
| Baoncfowd ‘A" 4 12%x 22", feods & gearbox, cabinet stand, equlpped £ 700
Bireaniul 8.4, Tz 717, il hiad, cabinet stand, 1 Dll!.nﬂﬂﬂd-amn.JI?I!
Enco VIR 5% 247, power feeds, efw 2 morse milling head, cabinet stand ... 1275
MiLLs
Vigeroy AW vert, M4"x 8”1, power food, reivel bead, superh condition o975
| Mariow wertieal 287 771 swiwel taper head, Hemt VaIee . it £49%
Bridgeport. 4™ 07T, var speed head, power feade, digital meadowt . (1450
KRY 2000, Bridgeport copy) vari head, I foeds, digital readout, milet 2750
| Adcock & Shiphey 1ES, vertbori, 30°x 87 T, power fomd ele. . cum s s e o950
Elliote '00" omaimill vert/hori, 207 7 17271, power feod. ; wnnal®T5

| Wares AP, (sall Brddgeport) 367 9T, power feed, ..o oooo e £ N 50D
| Arbog, Cerman milldill, geared bead, 22" 1077, digital dials, owtsta ading, oo | 350
Emeo FBZ, milkdrill, geared bead, 247 67T, power foed, cabimet stand ... L1475

| Centex: 24, vert/bord, 167 4" 1, quill bead, on cabinet, | phase L9715
Yasious

Yealters & Snath 4" powes hack y € bk £295
Eagle band opp surface grinder, | PA (95
Optienl dividing bead, supert et £29%
Meddiags MBA beach drill, ID spied, s hew s 05
jones & Shipman 540 surface grinder o'w coolint & rrlg chuck 9%
{Foben 7/8¢ hs indust dal pllr delll 1k P £100
Edwards BAP folder, | 25M x 1.4, e s

All prices # VAT, Part exchanges always welcome, other
machines available, can deliver nationwide (High Wycambe)

Telephone 01494 481 682 (day & eves)
Mobile 0775 2659904

WHERE 1S HE NOW?

MODEL ENGINEER EXHIBITION 1928

In 1228 a sensation was caused by an axhibit of a Machanical
Man, a robot figura which obeyed its Inventors commands and
answared questons, So claver was this conception that it
actually opened the Exhibition. Seated on a platform above the
rallway track it ross at the word of command, bowed to the
audience and dealiverad an opening spesch,

ANY INFORMATION ON THE

ABOVE TO THE OFFICE PLEASE

01322

10.30 am - 6.00pm Fii & Sat

LONDON

- MODEL —
ENGINEERING

EXHIBIT

10.30 am - 5.00pm Stn

ADVANCE TICKETS
Save £££s by booking before 6th January

st Full Fricw Afe pic dire fi
Adule f7006 0Q fees O PACE tcdosts e
Ceribors Lthon Q trmo 8 aylabis 1 Ay
Child (514 incl e Q fsoe Q St sathy iy
Farmily Ticket ftmoo 0 frvo O

Jw g O i

Plesse supply Udets os ndicated sbove st s tota cost o £ please endose SAE)

T ——— | |1 -—
Pog Code - | endome & cheque/PD. paveble 1o
Merifering Dehibitions, o please dhange my Mastercand visa/Swich
CadNa @piry date 5= TT 1 o —
CALL - 01926 ag101 Far 0vot b14793 Emall infolime dctienne. oo b
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Gripes at Officialdom

Some readers may, like me, “enjoy” self
employed status, and as such have to file
the dreaded annual tax return. Some years
ago, following the introduction of
automatic penalties for lateness, and on
hearing reports that the tax authorities
managed to lose returns and then impose
penalties, | adopted the policy of hand
delivering the documents and collecting a
receipt. This year, | was told it was no
longer policy to give receipts. | pointed out
that the clear alternative was to post by
recorded delivery, in which case they
would be required to sign for receipt. After
a further forthright exchange of views, my
prepared receipt was duly signed.

A recent news item drew attention to
yet another classification of socio-
economic group, to be identified as “The
Meldrews"”. Having long since passed the
Yuppie and Dinky stages, | am proud to
count myself in.

Drawings, Standards,
and Attitude

John Brittain's letter to Scribe a Line draws
attention to the desirability of adhering to
accepted drawing standards, with particular
regard to dimensioning. In this specific
instance, of course, | have suffered mild
indigestion due to an appropriate portion of
humble pie. It may, however, be a matter of
some debate as to how rigidly BS 308 is
being followed in industry at large. Certainly
it now seems that some of the CAD packages
allow arrangements which although
generally unambiguous in communication,
may not conform perfectly to the BS. For the
purposes of M.EW., the primary object in
drawing presentation has been and will
continue to be to give appropriate
information for the prospective constructor.

This comment brings to mind an earlier
complaint from a reader in Newhaven, that
there were numerous drawing errors in a
series published in M.E.W. long ago. On
reviewing the correspondence, it
transpired that the same person had
previously complained about errors and
missing information on Plans Service
Drawing No WE19, (The Drill Grinding Jig
by lan Bradley, published many years ago
in Model Engineer). His letter of complaint
extended to three typed pages, took issue
on some 49 points, and resulted in the
plan being withdrawn from sale.

After reading his letter and examining the
drawings, | concluded that the gentleman

December 2002/January 2003
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concerned was probably a professional
engineer who, in a typical production shop
had been spoon fed complete information
for each and every component, on the basis
that mating parts are made elsewhere, and
there must be full interchangeability. Many
of his “missing info. items” were of the
form “pitch of holes not given on
component X". If our complainant had spent
time studying the whole drawing, (rather
than the individual parts), and absorbing the
obvious fact that component X attaches to
component Y then it might have become
clear that the dimensions given for Y should
also be used for X. Should doubt still exist,
then reference might be made to to the
original ML.E. text which would no doubt
provide additional guidance.

The bottom line is, of course, that for
much of what we attempt in our amateur
workshops, a large dose of practical
common sense is essential. Frequently,
exact sizes are immaterial, what matters is
that parts fit. If “Disgruntled of Newhaven”
is blessed with a mental attitude that does
not accord with these basic requirements
of amateur and model engineering, then
perhaps he might find painting by numbers
a preferable pastime. It was indeed
unfortunate that others were subsequently
deprived of the opportunity to construct a
useful and versatile workshop accessory.
The drawing is now again available.

Wrong Method —
Right Result

We were part way through tapping a batch
of several hundred components with M10
threads, when the tap became noticeably
blunt. Of course there wasn't a spare. For
this particular job, a spiral point tap is used
as itis a through hole, and it is more
convenient to drive the swarf downwards.
(This in contrast to a spiral flute tap whose
swarf is driven back, in a similar manner to
adrill.)

As | really did not feel like dusting off
and setting up the tool and cutter grinder, |
considered putting the job aside until
some new taps arrived. It was at that point
that | remembered Trevor Marlow’s article
on drill sharpening, and the suggestion to
refresh rather than regrind. The tap was
mounted in a bench vice with one spiral
edge horizontal. A small grind wheel was
fitted to the Minicraft, and this then
delicately stroked along the horizontal flute
face to recreate a keen edge. The
procedure was then repeated for the two
remaining flutes.

After some “That'll never work style
hilarity”, the tap was refitted to the
Tapmatic. Suffice to say that the batch was
completed without further incident. This
tap was of course quite large by model

making standards, and therefore not too
taxing to operate on. However it would
seem that given fair eyesight and a steady
hand, this unforeseen application of the
Minicraft may be worthy of consideration
for more general tool sharpening, or
refreshing. Although | have not yet
experimented, it may also be a useful way
to generate chip breaker grooves on
turning tools.

*
The Model Engineer
Exhibition
Organised by Highbury Nexus Special
Interests, this year’s show will run from
29th to 31st December 2002 at Sandown
Park, Esher, Surrey. The building work
which gave rise to some adverse comment
last year is long since complete, and the
venue which also boasts convenient
transport links, copious parking, and good
restaurant facilities, is widely considered
the premier location for such an event.

| would like to take this opportunity to
encourage readers to exhibit items of
workshop equipment in competition or
loan categories. Unlike most models,
which are based on a specific prototype,
workshop items frequently are conceived
as an answer to a problem, and therefore
may display originality of design, which
would be scored positively by the judges.

The list of participating clubs is , to say
the least, extensive, and, building on last
year's success, will appeal even more
widely to visiting families. As well as the
traditional Model Engineering content,
railways in various gauges, boats, and
aircraft will all be exhibited. Other interests
will include Stirling engines, and the
unsung heroes from Remap will be on
hand with information on their activities,
and how to become involved in their work
assisting disabled clients.

New Technology aspects of model and
amateur engineering will not be ignored; it
is even hoped to arrange a guest
appearance by one of the “House Robots"”
from the television programme Robot Wars.

Trade involvement is always an
essential ingredient of any exhibition.
Many of the well known suppliers will be
present, along with an extensive number
of smaller specialists.

Access is straightforward by public
transport or car, and ample free parking is
available. Advance tickets cost £5-50 and
the ticket hotline is 01353 654422.

And Finally

As this is the last issue of MEW for 2002, |
would like to take the opportunity to
extend compliments of the season to all
readers.

1"



MILLING PROJECTS
FOR BEGINNERS (4)

he series now moves into projects
that will be very useful and at the
same time, because of their size,
bring considerable satisfaction to
the novice for completing such items. In
the same way that the simple items thus

far produced are essential for the

ma nufacture of these major items, so the
item in this issue will be essential for the
construction of the second, and the second
is essential for the third item. They are a
Boring head, a Dividing Head and a very

1. Machining the end of the main body. Note the use of the

cylindrical square to position the part.

12

In this section, Harold Hall
describes the construction of a
recision Boring Head, made

m stock material.

versatile Grinding rest, all three illustrated
in the heading photograph

Before going into detail regarding the
boring head some overall comment
regarding the three is required.

Material

To simplify material procurement the three
items have been designed where possible
to use the same material sizes for their
major components. Secondly, to ease the
machining processes, material sizes that
can be obtained free cutting (230M07)
have largely been chosen. This limits
rectangular shapes to squares only. If you
have difficulty in obtaining larger size
materials in 230M07 from the normal
home workshop suppliers it should be
realised that there are very many small
commercial jobbing workshops that need
to purchase larger size materials in small
quantities. So purchasing a 400mm length
of 50mm square 230MO07 from a local
stockist should not present a problem.
Look in Yellow Pages for your local
stockist. Alternatively, the small jobbing
shop may be able to sell you blanks cut
close to size.

Knowing it would be disconcerting if,
having purchased some larger size
material for the first project, the same
material was then found to be needed for
the second, and then the third, | am listing
the main material requirements for the

Model Engineers’ Workshop
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HARDWARE

H1 M4 X 6 SOCKET GRUB SCREW 1 OFF
H2 M5 X 10 SOCKET CAP SCREW ! OFF
M3 M4 % 10 SOCKET CAP SCREW 2 OFF
He M4 X 12 SOCKET GRUB SCREW

AND FULL NUT 2 OFF
H5 M4 X 12 SCCKET CAP SCREW 1 OFF
HE6 M4 X 8 SOCKET GRUB SCREW 4 OFf

od

! /
HOLE SIZES R T o
ke e i i
B 10mm 1 OFF ._\_-é :
¢ 10mm C/BORE i3 o

16mm 14mm DEEP 1 OFF

MATERIAL 50 X 50 MILD STEEL 230Mm07
QUANTITY 1 OFF ©d

MOTE THE 25mm DIAMETER HOLE WITH 10 mem WICE
SLOTS IS FOR FITTING ARBOR, PART 6, THESE
DIMENSIONS MAY REQUIRE CHANGING IF AN EXISTING

S
o™~
A
B
9.4 =315+
| "
L
TE R A T
o il pTe T <
ToE-tl s .
N ﬁﬂ i e
04 k] | w
—25— 3
= ¢
HOLE SIZES

k 5.5mm C/BORE 14mm 6mm DEEP

B M4 X 10MM DEEP 2 OFF

C M4 4 OFF

B 12mm DIAMETER

E TO SUIT SIZE OF CUTTERS TO BE USED

MATERIAL 50 X 50 MILD STEEL 230M07 (50 X 30 1S
NOT AVAILABLE IN FREE CUTTING 230M0T7)

©d

QUANTITY 1 OFF

ARBOR [S TO BE USED.

Fig. 1 Boring head general assembly

three remaining items at this point should
you wish to get started. A list of the cut
lengths of the various steel sections
needed appears as Table 1.

Production planning

You may like to expand the purpose of this
series into production planning by making
this and the remaining items
simultaneously. This will enable a
particular setup to be used whilst available
for parts in more than one project,
reducing the overall time taken quite
appreciably. | will of course write each
article as if it is being made in isolation.,
Explanations will be kept brief where
appropriate, as | did in the concluding
articles of the Lathe Projects series. These
final articles are though backed up by a
generous number of photographs.

The boring head

The General Assembly Drawing (Fig 1)

3. Boring the body for the arbor.

Fig. 2 Body - Part 7

illustrates the design, and gives a parts
listing.

Body 7 (Fig 2) and Cutter
Carrier 8 (Fig 3)

Cut 2 lengths of 50mm square, 75mm long,
plus an allowance for machining. Mount an
angle plate and cylindrical square, clamp
the part ensuring it is accurately in contact
with both angle plate and square. Machine
end, Photo 1, reverse, machine second end
to 75mm. Repeat for second part. This set
up ensures that the end faces are truly at
right angles to the side faces and parallel to
each other, a requirement for a satisfactory
conclusion to later operations. Mark out the
positions of the holes and the extremities
of the slot in the cutter carrier, Photo 2.

Body 7

Drill pilot holes for B and C. Mount on the
lathe faceplate, bore to take the arbor,
Photo 3. A tailstock

Fig. 3 Cutter carrier - Part 8

©

centre located in the pilot hole C will
accurately position the part on the
faceplate whilst clamping. Return part to
the milling machine, mount dovetail side
up, Photo 4. Use an engineer’s square off
the table front edge to accurately position
the part. Remove centre portion to a depth
of 8.2mm, working to the dimensions of
10mm and 26.5mm.

In photo 4 we now see the purpose of
the hole in the clamp, that is to take a stud
to act as packing. The stud is threaded into
a T nut (another use for a T nut as
intimated earlier) and locked with a nut as
seen. A nut on the stud below the clamp,
not seen, sets the packing height to just
higher than the part being held and a
further nut on top make the assembly
secure. This is an excellent packing
method. Note also the use of a substantial
washer over the slot.

Release the part from its clamps and
rotate through 90 degrees, this time
allowing the clamps to encroach into the

4. Preliminary machining of the body prior to machining the

dovetails.

JIE

December 2002/January 2003
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ials

HOLE SIZES
A 4.2mm
C/BORE 7m
B 8mm

MATERIAL 30

QUANTITY 1 OFF

31.5+

J;,J :

s
/s

=
—iqlp

o—- Fig. 4 Leadscrew
bearing plate -
Part 4

m 4mm DEEP 2 OFF

X 8 STEEL 0BOA1S5

od

TAPER AS R.QUIRED

M10 X 15 _DEEP

=F==+1
.l-ulul\.n.ll-'

—},l

o M
=

4

AP TO SUIT DRAW BAR

MATERIAL E

|
s
L[

i
2 2=

e

38mm DIAMETER STEEL 230MO7 10mm x 10mm STEEL 080A15.

QUANTITY 1 OFF

od

NOTE MAY NOT BE REQUIRED IF YOU HAVE AN EXISTING ARBOR.

Fig. 6 Arbor - Part 6

J

€ |

TOOLMAKER'S CLAMP WILL NOT PIVOT.

ESSENTIAL FOR
JACHIING! r”Eﬁ

=

DO NOT USE IN
THIS WAY!

DO HOT USE IM
THIS WAY!

el

TOOLMAKER'S CLANP WILL PIVOT AT~ H

TOOLUAKER'S CLAWP WILL PNOT £78. Fig. 5

Rights and
wrongs of

CLAMPS FOR MWACHIN

[LF1n | WSS LA 2 L
OF USING_TOULMAKER'S

NG,

recess just made.
achieve the 8mm
Turn over to m

6mm slots. Lower the cutter into the 25mm

Skim the slide faces to
dimension.
achine the two 10mm x

hole and whilst on the 37.5mm centre line

advance the cross slide until the cutter just

contacts the bored hole. Lock the cross

slide and reverse

the handwheel until

resistance is felt to take up backlash,
release the cross slide and feed by 7.5mm
({25 - 10}/2). Take a wery shallow cut and
check to make sure no error has been
made, make the two slots at 2mm depth
increments. Being an open ended slot an

end mill can be used rather than a slot drill.

At this point it
novice a dovetail

is assumed that as a
cutter is not yet part of

workshop kit, so another method of
creating the dovetail is proposed. Even if
one is to hand, using the method
described would be good milling

experience.

14

XER

B Jok

HOLES

HOLES

A 4mm DIMPLE FOR GRUB SCREW

B M5
C M3 X 12 DEEP.

POSITION A AND 8 ON ASSEMBLY

[ M5
T [ )
=
Spa 35
A M5 X 8mm DEEP O O

MATERIAL 12Zmm DIAMETER STEEL 230M07

HOLE C TO AID REMOVAL OF PART

AFTER ASSEMBLY.

MATERIAL 12mm DIAMETER
STEEL 230M07

QUANTITY 1 OFF
Fig. 7 Leadscrew nut - Part

QUANTITY 1 OFF

Fig. 8 Leadscrew - Part 5

©d

1

using
toolmaker’s
clamps for
machining

Fig. 10 Dial
calibration aid

HOLES
A 5.2mm C/BORE 8.5mm Smm DEEP

MATERIAL 20mm DIAMETER STEEL 230M07 |
od|

QUANTITY 1 QFF

CALIBRATE WITH 40 DIVISIONS
Fig. 9 Dial - Part 3

Mount the angle plate onto the table

Fit a 6mm end mill and set this to

face, end ways on, long clamping studs
will be required, Photo 5. (See later photo
10 for a better view) Again use an
engineer's square as accuracy is vital,
using a dial test indicator would be even
better {see later photo 8) Take a length of
steel say 12mm square, though not critical
and about 75mm long, drill in the centre
with a hole to take a clamping stud. Fix
this onto the angle plate at an angle of 30
degrees using a stud long enough to also
clamp the part.

take

an initial depth of cut of 2mm maximum.
Remember at this small size of cutter a
high spindle speed will be required, say
1000 rpm plus. Take a first cut adjusting
the cross feed such that a flat of around
0.5mm remains along the length. If
previous machining, and the setting of the
angle plate at this time is accurate, the flat

should be a constant width. If, an
appreciable error exists it will be necessary
to investigate the matter. A small error, say
0.1mm, is though probably inevitable and
of no great consequence.

Lower the cutter Zmm at a time until the
full depth has been achieved. Follow this
by making adjustments to the cross feed
of 0.1mm, each time taking a skim along
the length, repeat until the flat totally
disappears. This is a case where direction
of traverse can correspond to cutter
rotation to achieve the best surface finish,
see issue 84 pages 13 & 15. photos 4 and 5

Remove part the from angle plate, turn
end on end, repeat the process. Remove
and place two pieces of rod, about 10mm
diameter, one on either side of the dovetail
and measure the distance between them
at each end. Even if an appreciable error is
apparent it is of no consequence as the gib
strip will compensate for this. It will

Model Engineers’ Workshop



5. An a:‘tet've approach to using a
dovetail cutter.

though be nice to know the results of your
efforts and if the error is less than 0.1Tmm
you have done very well.

Finally, at this stage, drill and tap holes
A and final drill holes B and C.

Leadscrew bearing
plate (4) (Fig 4)

Cut a piece of steel allowing for
subsequent machining, machine the ends,
mark out and drill holes A and B. ITIS
IMPORTANT to make B, tapping size for
M5 at this stage.

Cutter Carrier (8) (Fig 3)

Having previously machined the ends, cut
the 50mm square to 50mm x 30mm plus
to allow for machining to the 30mm
dimension. Mount the material onto the
angle plate as in Photo 6, sawn side up,
again it is necessary for the angle plate to
be aligned with the cross feed. With the
ends accurately machined the part should
automatically be parallel with the table's
surface length wise but needs also to be
parallel back to front. Because of this the

) o a|

HOLE SIZES

QUANTITY 1 OFF

I
| SO I
I e l

¥ ©

]
s-k-&

A DRILL DIMPLES AFTER ASSEMBLY TO
TAKE END OF ADJUSTING SCREWS

MATERIAL 10mm X Smm STEEL 080A15

o Od

Fig. 11 Gib strip - Part 2

use of parallels is essential.

It is unlikely that the parallels will be
firmly held after clamping the part but
check that the part sits accurately on them
and then remove. machine to 30mm
dimension, Photo 7. Drill and tap, where
required, all holes except A, fit the bearing
plate, mount on the machine table as in
Photo 8. Machine 10mm slot guided by the
markings previously made.

Accurately position the part on the table
using a dial test indicator, Photo 8.
Mounting the dial test indicator off some
point of the machine, other than using the
drill or cutter chuck, has advantages as it
avoids removing a drill or cutter from the
chuck that may still need to be used (ref. 1),

Machine the edges as shown in Photo
9, in preparation for machining the
dovetail, work to the 9.2mm, 31.5mm and
7.5mm dimensions. By way of explanation
re the photograph, the clamps were
actually made from 14" material and were
therefore just over the 31.5mm width. The
pieces of steel either side of the workpiece
permit the clamps to be loosened and
moved to permit the second side to be
machined, without fear of losing accurate
positioning of the part. Note also that this
necessitated the clamps to rotate a little
making it impracticable to locate the
packing stud in a T nut, as in photo 4.
Using a screw nutted into the clamp and
with its head on a piece of packing

overcome the problem, in fact, where the
height of the packing is short this is
probably as good a method.

With the angle plate reinstated on its
end, together with the support bar at 30
degrees, machining followed essentially the
same process as for the body, see Photo 10.
Note that the carrier was additionally held
by the inclusion of a toolmaker's clamp,
clamping the part to the supporting bar.
With the cutter carrier and bearing plate
dovetails completed, check the assembly as
in Photo 11, in this case the sides should be
parallel, at least within 0.05mm, as the gib
strip will not compensate for any error in
this part. ldeally the rod should be at least
10mm diameter so that it rests on the two
sliding faces of the dovetail. Corrections
with a fine file and or a scraper may be
needed on assembly.

Having shown a toolmakers clamp in
photo 10 this would seem an appropriate
time to discuss their use in machining
operations. Whilst it is considered
essential for the packing used with a
clamp to be just higher that the part being
held, such that clamping takes place at the
end of the clamp this is not so when using
a toolmaker’s clamp. With toolmakers
clamps the two clamp faces must sit
accurately on the faces of the two items
being held, (Fig 5) seeks to make the
position clear. The essential requirement is
for the distance between the two arms to

6. and 7. Thicknessing the cutter carrier having made it from 50mm sq. Note the cylindrical square is not part of the setup, only left in
place for a future task.

December 2002/January 2003

15




8. Positioning the cutter carrier for machining the dovetails. 9. Preliminary machining the cutter carrier prior ta machining the
dovetails

11. Using a micrometer and two rods to check if the dovetail sides
are parallel.

be accurately set using the screw nearest reservation though should be considered
the clamping point with the outer screw when rough castings are being clamped,
being used to apply the clamp force. Some though in the case of photo 5 issue 85 page
Table 1
Material Boring Dividing Grinding Total
size/grade Head Head Rest
parts | qty parts | gty parts qty
50mm Sq. 7.8 180mm | 1 120mm 9,17,18| 120mm | 420mm
230Mo07
50mmX8mm | 4 40mm 3 150mm 190mm
080A15
20mmX8mm 2,8 220mm 20 180mm 400mm
080A15
32mm Sq 4,8 150mm 150mm
230M07
100mmX6mm 1 120mm 120mm
080A15
38mm Dia 6 150mm 12 150mm 300mm
230M07
50mm Dia
cast iron 14 60mm 60mm
12. With the unit partially assembled, the
leadscrew nut is drilled with a tapping 43".4(:;6"""1 7 200mm peEE
size hole using the assembled parts as a rg |
guide to ensure alignment. g
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visibility when in use.

16 the fact that one surface was a round
pillar made it a special circumstance.

The turned items

You may, as | did, use an existing arbor in
which case dimensional changes are
probable, otherwise make the Arbor (6)
(Fig 6) as per drawing. The essential
feature is that the 25mm diameter and the
taper are concentric. Holding one end in
the chuck, supporting the other with the
tailstock centre, turning the taper at the
tailstock end and the 25mm diameter with
a left hand knife tool will achieve this.

The remaining turned items need little
comment. Note that the Leadscrew MNut (1)
(Fig 7) holes A and B are drilled on
assembly. The 8mm length on the
Leadscrew (5) (Fig 8) should be just longer
than the thickness of the bearing plate to
permit rotation with minimal backlash.
Calibration of the Dial {3) (Fig 9) may be a
problem due to the absence of a dividing
head, in which case use Fig. 10 as a
temporary method as follows. Mark the
sloping face of the dial with marking blue,
centralise the dial over the sketch and
make the calibration lines using a scriber.
Final calibration can be done when the
dividing head that follows has been
completed. It will be noted that | have
chosen 40 divisions, which in conjunction
with the M5 pitch of 0.8mm, gives a slide
movement of 0.02mm per division. For
those wishing to stay with imperial
measure, 32 divisions and the same
leadscrew will give a close approximation
to one thou per division. (The error is
around one and a half percent).

Final assembly

Cut a length of 10mm x 3mm steel, 75mm
long and trim the ends to make the Gib
strip (2) and assemble together with the
body and the cutter carrier. Fit the gib strip
screws and tighten. Loosen screws,
remove the gib strip, centre punch in the
marks made and drill the dimples 4mm
diameter to take the end of the screws.
Reassemble and fully tighten the gib strip
screws. Fit the leadscrew nut through the
hole provided for this in the cutter carrier
and tighten its fixing screw (H1). Loosen
screw, remove leadscrew nut using a long
M3 screw to achieve this, centre punch
where marked and drill 4mm dimple. Refit
the leadscrew nut and fully tighten its
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13. Machining the cutter carrier for weight reduction and better

fixing screw ensuring that it is located in
the dimple just drilled.

Next task it to drill through the
assembly with an M5 tapping size drill as
seen in Photo 12. Ensuring that the
machine table is clean and the cutter
carrier is standing firmly on the table will
ensure that the hole is aligned accurately
with the dovetails. Most tapping drill
charts are very poor as they give no
indication as to the depth of thread being
achieved thereby making it impossible to
make informed choices as to the drill size
to be used based on the material being
tapped, the quality of the tap being used
and the drill sizes available. For these three
reasons | do not give tapping size holes in
my articles but would suggest you refer to
the Model Engineers’ Workshop Data book
section C.

Open up the hole to 5.6mm through
both the bearing plate and the cutter
carrier and whist still assembled tap the
leadscrew nut M5. Dismantle, make the
14mm counter bore in the cutter carrier
and open up the hole to 8mm in the
bearing plate. Assemble once more and,
with the gib strip screws preliminarily
adjusted, check that the slide works
satisfactorily when turning the leadscrew,
some scraping of the slide surfaces just
may be required. If OK, lock the slide by
fully tightening the gib strip screws and

14. Skimming the sides to level up the two parts and improve
appearance.

once more return to the milling machine
as in Photo 13 and machine the edges of
the cutter carrier as per drawing. This
reduces the weight of the unit and
improves visibility of the cutter and
workpiece.

| was pleasantly surprised how
accurately the sides of the cutter carrier
and body lined up, but still decided to
machine the side faces for appearance
purposes. This is shown being done in
Photo 14 whether you do this yourself the
option is yours. If you do, parallels are
required under the assembly. Finally,
dismantle, debur sharp edges, making this
a generous chamfer on the prominent
edges when assembled. Clean all parts,
especially sliding surfaces, reassemble
with a touch of oil where appropriate and
the boring head is finished, Photo 15.

In the next issue the project to be started is
a dividing head, this immediately making
use of the boring head just completed. @

References

1. Dial Test Indicator Accessories.
M.E.W. issue 14 page 34

2. Milling Machine Downfeed
Modification. M.E.W. issue 11
page 67

15. The finished boring
head but still with
temporarily calibrated
feed dial.
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THE BH600-G THE
LITTLE BIG LATHE
FROM WARCO

The BH600-G installed
and running.

Background

| was asked - would you like to do a report on your new lathe? Before | could really
think about it | said yes. | had just returned from the National Model Engineering and
Modelling Exhibition at Harrogate show when by chance our Editor in the course of
conversation enquired as to what | was up to in the workshop, it so happened that |
was in the process making space for a new lathe which | had ordered at the exhibition.
My old Empire lathe ( see M.E.W. issue number 37) was being dismantled to make

room for the new machine.

Earlier, | had been contemplating the purchase of another lathe, not quite as big,
and, as my annual pilgrimage to the Harrogate exhibition was due, | thought it would
give me the opportunity to look around and see what was on offer. Shortly after my
arrival | had been discussing various lathes with a colleague when the BH600 -G was
mentioned. Up to that point in time | hadn't examined it but that was soon put right the

following morning.

First Impressions

| paid a visit to the’ WARCO ‘stand ( Warren
Machine Tools ), and | must say when | first
saw the BH600 -G | was impressed, it was
very compact and on the face of it seemed
to be a lot of lathe for the money, and
being only 51 inches long, finding space for
it was certainly not going to be a problem,
the BH 900-G is the long bed version for
those who require extra length.

My attention was drawn to the fact that
the lathe had a removable gap in the bed,
to me, a very big plus. Another was that
all the feed screw slides were calibrated
both in imperial and metric. Even the
hand wheel for the saddle feed and that
for the tailstock were calibrated - a nice
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little touch. Like most model engineers of
my generation | am a 12 inches to the
foot person but now and again metric
does crop up occasionally, and so dual
measurement in this instance gives you
the benefit of both worlds. It also had a
Norton gearbox complete with a RH
screw cutting indicator, catering for both
metric and imperial threads. Power to the
spindle was by belt, giving a good range
of 12 speeds, 50 to 1200 rpm, and
incidentally it is worth noting that it had a
larger speed range than the equivalent
geared head version.

Personally speaking | like the belt drive,
it is flexible and usually quieter in
operation than a geared head lathe.

Needless to say if your workshop is within
the confines of the house quiet machinery
is highly desirable. For many years |
operated a 6” Harrison geared head lathe,
and when it was going full chat it sounded
like a turbine. Another big plus was that it
had a hardened bed and came complete
with a 6 inch three jaw and an 8 inch four
jaw chuck, other accessories were also
included that are sometimes regarded as
extras by other manufacturers.

The lathe's appearance gave the
impression of rigidity and quality but that
could only be finally put to the test in the
workshop, you could put 1% inches
diameter stock down the mandrel and
swing approx 16inches in the gap, it had
chrome in all the right places and all the
working surfaces appeared to operate very
smoothly, the temptation was too much
for me - | must say | liked it very much - so
much so that an order was placed.

Getting to grips

The lathe was delivered in a very large
crate and pallet which in total weighed in
at 400KG, (Photo 2) incidentally the
carriage charge to Northern Ireland was
very reasonable. It was found to be
carefully packed inside with adequate
precautions to protect it from damage and
moisture. Unpacking it was easy - my
problem was how to get it up on to its
stand, it was almost 28" from the floor to
the top of the swarf tray. The easiest and
recommended way was to hire one of
those compact garage type hydraulic
lifting cranes, but as space was at a
premium it was decided to do it the hard
way. To make things more manageable the
tailstock - tool slide - gear quadrant -
covers etc., were all removed. The electric
motor along with platform was also
removed, disconnected wires being very
carefully labelled for reconnecting later.
This item is particularly heavy, and
because it was fitted to the rear of the
machine, my thinking was that its removal
would improve the balance thus making
things safer to handle. As it turned out this
was indeed a very good move.

The lathe stand was the first item to be
attended to, it consisted of two strong
metal cabinets with a central steel spacer
plate, the steel tray simply sits on top,
when the lathe is in place every thing is
through bolted. To stop the tray from
moving while setting up, | was advised to
spread a little silicon rubber on the tops of
the cabinet so that the tray would stay in
place while positioning the lathe on to it.
This turned out to be good advice. The
lathe headstock was supported on a four
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wheel bogie while the tail stock end was
supported on a car trolley jack, the whole
unit was aligned up and positioned with its
tail next to the assembled stand. | don't
wish to go into all the jacking up details
that followed but suffice it to say it was a
very long and tedious operation not to
mention a challenge involving twenty- two
concrete blocks and quite a substantial
amount of timber. See Photos 3 & 4. Care
was taken to have additional supports in
place so that if anything untoward
happened the whole lot would not come
tumbling down. Eventually the lathe was in
place much to my relief, the bits and pieces
were put back together again and the
machine was wired up (Heading photo).

Great expectations

The great moment for the switch on
arrived but unfortunately much to my
disappointment it proved to be a non
event! Nothing happened, after looking
inside the main electric control box -1 soon
closed the door - all those wires! | went in
search of something simpler. | began with
the cut out safety micro switch for the
headstock and gear box end cover,
subsequent testing proved it to be ok. The
next ones to be examined were the control
switches that switched the motor on and
off along with direction control, the plastic
cover was removed, one was found to be
suspect, at the time it was thought that
some of the protective oil that was on the
lathe had found its way into ane of the
switches, it was later discovered that the
fault originated from the headstock
lubricating system, there are two oil sight
glasses for the taper bearings, removable
so that the oil can be drained off and
replenished. It was discovered that the “0"
ring in the RH glass had been damaged,
possibly during assembly. A new “0 “ring
was soon found. Apparently the leaking oil
from the sight glass found its way into the
micro switch, if you pardon the pun - a
fault that can happen in the best of
regulated circles! The switch was
subsequently dismantled, carefully washed
out, and refitted. | was quite confident that
the fault was found. Switching on once
more, still nothing happened. | went back
to the main control box and went through
the wiring to see if there was anything
obvious. Nothing untoward was found,
however | was able to start the motor up
forward and reverse by pressing either one
of the two relays. Progress? Further
examination still did not reveal the source

2. 400 Kilos in box on pallet.
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of the fault. In the end a phone call was
made to Warco, the subsequent
conversation went like this - its got to be
something simple! Is the chuck guard
down? answer - NO - don't tell me it is
micro switched as well - answer -YES -
GULP! Think’s - where is the nearest hole?
Hang on a tick to | try again - did you hear
it start up? answer YES - Nuff Said - thinks
again - special fiendishly clever built in
Chinese trick at no extra cost!

Strange to say there was no mention in
the manual about the guard let alone the
micro switch -honest! my other excuse
your Honour was that the wire to the
micro switch was hidden when viewed
from the front. That’s my story and | am
sticking to it! The micro switches all
operate a 24 volt safety and control system
which is used for directional and start up
procedure for the 2 HP electric motor, it is
a simple and quite a clever idea.

Up and running

The first job after lubrication was to run
the lathe at the various speeds. On the
subject of lubrication the gear box gears
do not run in an oil bath. A thick felt pad
retains the oil which eventually finds its
way down through tubes and on to the
gears, use too much oil and it ends up in
the swarf tray below. Grease can easily be
applied directly to the gears from
underneath with the help of a mirror and a
light. | must say | was quite pleasantly
surprised how quiet the machine was.
When the tumbler reverse was emgaged
the corresponding gear train added only a
light whine, and the back gear also proved
to be very quiet, no doubt helped by
having skew cut gear teeth. Provision is
made for mesh adjustment if necessary in
later life.

The spindle bull wheel has an odd
number of teeth -75 so direct indexing in
the “60” tradition is not possible, however
all is not lost as there is just space enough
to mount another suitably divided disc
wheel in front of the bull. Personally |
would avoid removing the spindle in order
to fit it and see mo reason why a split
wheel could not be used. It would then be
an easy matter to mount a spring loaded
plunger to do the indexing. Bringing the
tumbler reverse into play was very simple,
it works on the same principle as my
Myford, and changing over the belt speeds
from the counter shaft to the chuck spindle
is also quite easy, the latter being operated
with a simple cam lock lever for belt

tensioning. The motor has a two speed
pulley system which is not quite as easy to
change. | found it more expedient to lift
the swinging motor platform at the rear
which made belt changing a lot easier.
Incidentally | recommend that you don't
put your lathe tight up against a wall, if
you do you will lose out on valuable
storage space to the rear within the stand,
and make maintenance more awkward..

The on and off lever control switch for
selecting motor forward and reverse was
found to be very positive , the lever itself is
situated to the RH side of the saddle. |
must say | felt very much at home with
this arrangement as its position was
similar to that of the Harrison | once used
except in the Harrison's case it was a
clutch.

There is a separate drive shaft for the
power cross feed - in other words it is
independent of the screw cutting
leadscrew. Selection for either is very
positive through what seems to be a dog
clutch arrangement, a small engagement
lever is then used to select traverse or
cross feed, the engagement of which again
is easy and positive.

The saddle movement along the bed
was found to be very easy, the gearing and
feel for traversing it is just right; tool slide
and cross slide movement were all found
to be quite smooth, adjustment being
effected by taper gibs in the normal
manner. All these items were tested for
side deflection with a dial gauge and were
found to be fine. The cross slide base
surface appeared to be hand scraped,
possibly for the retention of oil on the
working surface, and featured two tee
slots. The topslide could be rotated 360
degrees, these latter facilities being very
useful assets. Although there are only two
tee slots there is no reason why the
circular slot could not be utilised as well
for clamping purposes when flycutting
large castings etc. The top slide has one
long and one short chrome finger handle,
while this in itself is a good idea | think it
would be better if they did not feature the
screwdriver slots, which tend to catch on
your fingers. Admittedly this is somewhat
dependant on how you use your fingers
and their position on the handle.

Dimensional checks

| paid particular attention to the removable
gap bed, as maintaining alignment is the
Achilles heel in any lathe having this
particular feature. | was very pleased to
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see that the removable gap was extended
beyond the nose of the chuck by 27 inches.
Many times | have come across the
situation where one is limited to using
only the faceplate for gap work, the chuck
being useless because its jaws extended
over and beyond the gap.

Alignment for the removable gap is
dependent on two large taper pins, these
are fitted with screwed ends so that they
can be jacked out of their holes. Four cap
head Allen screws retain the casting in
place, all the mating surfaces appear to
hawve been carefully hand scraped. The
manual recommends that the taper pins
are tapped home followed by the
tightening of the 4 bolts, and needless to
say, all the holes and mating surfaces have
to be scrupulously clean. Before initial
dismantling it was carefully noted that the
mating surfaces were in absol ute
alignment, it appeared that the machining
and grinding was carried out in situ. After
removal the instructions for replacing were
followed , alignment was almost perfect
but not quite. One surface of the raised V
appeared to be out of line, this was
checked consistently without any rational
explanation for the error, the underside of
the removable section was checked for
flatness on a precision surface plate, it was
found to be Al, the surface that it bedded
on was also tested for flatness, it was also
Al. In view of this | decided to test the
saddle for any deflection that might occur
when traversing the joint, the dial gauge
registered only 0.001in. My conclusion at
this point was that after machining and
grinding in situ , removal of the gap may
have released some inbuilt stresses within
the casting. After this | tried various
assembly sequences, and it was eventually
found that if the taper pins were inserted
as instructed then followed by tightening
up the two Allen bolts nearest the tailstock
first - proper alignment was secured once
again. The other two screws could be then
locked up solid. It appeared that the two
screws nearest the headstock were
capable of twisting the casting to one side
very minutely thus causing misalignment.
Subsequent dial gauge tests showed that
there was no longer any saddle deflection
when traversing the joint.

As the dial gauge was on the go | tested
the surface of the face plate; on rotation it
sat at zero. A ground and polished large
gudgeon pin was placed in the three jaw
chuck, rotational error was less than
0.001in. Oh, if only all my chucks were like
that! Incidentally the three jaw chuck will
take 1?in. diameter stock down its middle
until you make contact with the number 5
taper of the mandrel, a precision ground
mandrel adaptor is supplied so that you
can use your number 3 MT centres etc., in
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the headstock, a very neat number 3 to 2
MT adaptor is available as an extra
accessory for use in the tailstock. It also
has a very useful threaded collar for
ejection purposes.

A piece of 1%in. dia. precision ground
steel was mounted in the three jaw, a dial
gauge was run along its 11" length - it
registered only 0.001" run out.

The tailstock barrel was run out a few
inches, a dial gauge was again run along
its length - zero. | then thought | would
catch it out - measure for any side
deflection when the barrel locking handle
was tightened up. | should have known
better - Zero. | think that says something
about the fit of the barrel in the hole!

The micrometer dials on the slides use
the time honoured method of a spring
loaded friction ball, and appeared to work
well although one was a little stiff. Only
the cross slide dial and hand wheel
seemed to have a little run out. Removal of
the assembly ascertained that the slight
misalignment may have been caused by a
bit of over generous filing of the feed
screw spindle around the area of the
deeply machined grubscrew flat in order to
remove possible burrs that may have been
present, it was found by re positioning the
assembly on the spindle, run out became
negligible. So a new shallower flat for
seating the grubscrew was carefully filed
with a needle file. Out of interest and
curiosity | tested the calibration of all the
imperial dials against a dial gauge for
correct movement - they all passed.

Each lathe comes complete with its own
factory inspection test record, quoting
actual tolerances as against permissible,
and this is shown as Fig 1. | think the
information contained within will dispel
any qualms about the lathes quality and
accuracy etc. Naturally it will take time to
evaluate its full capabilities but initial
turning tests have proven to be excellent,
turning a short billet of steel with a
generous cut the saddle was wound back
without backing the tool away from the
surface, there was no re cutting of the
surface metal from the tool on its return.
On another occasion | machined a chuck
register on a WARCO - 8in. cast iron back
plate, this was for another large four jaw
chuck which | had. With standard tooling,
back gear and power cross feed, it
produced a surface finish that could not be
bettered; the quality of the cast iron was
superb. | thought this augered well if all
the lathe castings originated from the
same foundry. As these notes were being
penned | machined an inner steam dome
casting for a 5” gauge pannier steam
locomotive. As they say - it was wee buns!

Conclusions

To sum up so far | think the BH600 - G is
an excellent machine and surely
represents great value for money in this
day and age. It would not be useful to
compare it with my Myford as they are
two entirely different machines, but you
may well ask “could it be improved or
added to?”, my answer would be yes.
The micro switch box and spindle for
the safety visor could, in my opinion, be
better positioned, perhaps further back to
the rear away from the chuck, this would
mean a slightly different shaped visor. As
presently positioned it is in the way for

turning large diameters or awkward
castings, particularly if one wants to make
full use of the removable gap. An
alternative would be to cut the spindle an
inch beyond the box and use another tube
for re connection. The visor and part
spindle could then be temporarily removed
for those odd occasions as required.

Personally | would gladly pay extra to
have a clutch fitted - mind you the switching
control unit works well but | am always a
little conscious of that little disc in the
electric meter box galloping round those
extra few revs every time you have to start
up the motor; 2HP is a serious bit of grunt!

The lathe comes with a basic tool kit,
spanner and Allen keys etc. Not included,
which | would have liked, would have been
the two C spanners that are necessary for
spindle adjustment efc., although | suspect
it will be some time before the spindle will
need attention. Strange to say the lathe
does not come with a driving plate for
turning between centres however if a
suitable driving peg was turned up | have
no doubt the faceplate could be soon
utilised for the purpose.

Buying a lathe is an investment for your
hobby, which, if looked after, will last a
lifetime. Beginners, quite naturally usually
start off with a small project and a small
lathe, however in a short space of time
they soon realise that they should perhaps
have gone for that slightly larger lathe,
perhaps to advance from building 5in.
gauge locomotives to 7% in. or even a
large traction engine. This “Little” lathe as
referred to in my heading is only 51 inches
long, a little longer than my Myford but it
has the extra capacity for handling the
larger stuff that may want to be built in the
future. Capacity and being able to remove
metal efficiently and accurately is really
what it is all about. It is light years ahead
of the old Drummond that | first owned
almost 45 years ago. It originally came out
of a coal basement and | operated it in a
glass house during the winter with my hat
and overcoat on- those were the days! But
that's another story!

| must confess | am looking forward to
making more use of the new lathe. | have
no doubt after undertaking the various
tests, it will do all | will ask of it. Ewaluating
the lathe was an interesting experience. |
tried to be as objective as possible, but at
the end of the day we all have our own
ideas as to what makes up the perfect
lathe. Perhaps there is no such thing as
the perfect lathe, they all have their
shortcomings and limitations in one way
and another. However | trust that my
observations and comments will be of help
to anyone who is contemplating a
purchase in the future,

Footnote

Since writing the above | have
repositioned the visor micro switch which
includes a slight alteration to the visor, and
| am now operating the lathe with a
pseudo clutch system so that the motor
does not have to be switched on and off in
order to take measurements etc. This
modified drive will be covered in a future
article. In closing | might add that | have
no connection with Warren Machine Tools
although over the years | have come to
know Roger Warren through various
purchases made at different exhibitions.
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FIGURE 1

NO. INSPECTION ITEM DIAGRAM TOLERANCE{mm)
PERMISSIBLE| ACTUAL
a. Longitudinal direction
1 Straightness (In vertical plane) 0.04 0.04
of bedways b. Transerse direction
(In vertical plane) 0.06/1000 0.06
2 Parallelism of bedways 0.03 0.02
- Spindle taper a. At or near spindle noise 0.015 0.01
hole runout b. 300 from spindle nose 0.03 0.017
Paralielism of center 0.025 0.02 |
4 | line of main spindle |a. In vertical plane IN 300 |
to longitudinal 0.025 0.022
motion of carriage  |b.In horizontal plane IN 300
5' Movement of compound slide parallel with 0.03 0.03
main spindle in vertical plane (Hand feed) IN 75
6 True running of center point 0.015 0.01
of main spindlei
. ; a. in vertical plane 0.02 0.01
Parallelism of (feed end rising) IN 100
T tailstock quill b. In horizontal plane
with bedways (directed towards 0.02 0.01
headstock) IN 100 ]
Parallelism of a. In vertical plane 0.03 0.02
bedways with (feed end rising) IN 100
8 center line of b. In horizontal plane
tailstock spindle (directed towards 0.03 0.019
hole headstock) IN 100
Difference in center height
9 between headstock and tailstock 0.05 0.03
(Mandrel rising towards tailstock end)
Paralielism of
center line of a. In vertical plane 0.15 - 043
10 bed screw end -
bearing to b. In horizontal plane 0.15 0.11
carriage bedways
Deviations in
alignment of center a. In vertical plane 0.2 0.09
11 |line of leadscrew end
bearing with center | b. In horizontal plane 0.2 0.13
line of half nut
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Bob Loader concludes his examination of basic techniques by considering the humble file.

breakers in the flat one.
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iles are other simple tools which

are indispensable. There are so

many shapes and sizes, that | shall

concentrate on the ones | consider
to be the most useful, beginning with my
favourite for heawvy work.

These are special and the two shown in
photo.19. are a sample of several shapes.
They are intended for moving a lot of
metal quickly, the flat one works a treat on
the softer metals like aluminium alloy. It
will also deal with mild steel, but less well
on the skiddy metals, hard brass and cast
iron, where the teeth have a job to grip the
metal. Notice that there are chip breakers
every few teeth, if it were not so the large
teeth would be making too much contact
and the file would be extremely hard to
push. Note also, the masking tape where
the fingers or the heel of the hand will
press. Leave this area unprotected and you
find that the last few teeth will go a lovely
red colour where your fingers begin to
leak. These files are very good for wood
and some synthetics but will skid on
tufnol.

Because of the nature of model
engineering it is rarely necessary to use
files larger than 8 or 10 in. though they will
have their uses, for example photo.20
shows a l0in. square one used to rough out

a vee in a cast. iron block. | have, when |
used to earn a living doing such work, used
files up to l4in. My favourites these days
are mostly 6in. and 4in. ones in the shapes
of hand, flat, pillar, square, round, half-
round and three-square, in smooth and
second cut. Photo. 21 shows a selection,
from left to right, half-round, flat, hand,
three-square, square and round. Two which
are not shown are, pillar, which is like a
hand but narrower, and warding, like the
flat but thinner, each of these are good for
getting into restricted places. Photo. 22
shows the proportions of a pillar file, here
being used to file flats on the sides of a
stylus held in a sprung screw holder.
Photo. 23 shows three of the cuts files can
have, from left to right, second cut, smooth
and dead smooth. They are all 6in. hand
files. Notice how badly pinned the dead
smooth one is, more about pinning later.
The cuts are, dead smooth, smooth,
second cut and bastard, there is a rough
one but | have never come across it.
Obviously, the size of the file will determine
the number of teeth per inch, for example,
a din. smooth file will have 60 teeth per in.
The same length in a bastard cut will have
40, this applies to most shapes.

Different jobs need different shapes,
round, square and three-square need no
explanation. The job shown in photo.24 is
an ideal shape for the half-round, which is
the right one. Other shapes could be used
but would not be so effective.

The ones | could not do without are the
hand and pillar shapes which will get into
corners and cut them out precisely
because they have a safe edge with no
teeth on one edge. Photos 25 and 26 show
the safe edge tucked into the corner of the
work to square it out. Note in 25 the
correct grip for light filing. For heavier
work like that in photo 27 the front hand
applies more pressure. The master hand
always shows the thumb on the top.

Good though they are, beware of hand
or pillar files which have safe edges which
are not safe, see photo 28. The file on the
right has had its teeth cut after the safe
edge had been made, this raises a burr on
each side A finger gently run down the
edge will detect it. | got caught once
where a nicely squared edge was scored
just on the last few strokes. Since then |
always check, the remedy is easy, a few
minutes with a stone or a diamond hone
will smooth it off, so that it looks like the
one on the left.

There are some special ways of using
files:
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21. A selection of commonly used files.

Draw filing

Photo 29 is an example of draw filing, the
grip is different with the file held at 90deg.
to the normal. Its main use is to smooth a
finished surface with all the filing marks
the same way. The file can be tilted to
clean up where it may not be quite flat:
this is being done in the photo. It is a good
way of cleaning up the external radius on
the end of the work in the photo.

Other special methods

Remember that most files have a ‘belly’,
thicker in the middle than the ends. This
can be used, (photo30), where if there is a

23. Three files of different cuts.
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slight hump or other imperfection on a
surface. It can be flattened by using very
short strokes and pressing down on the bit
which needs flattening. Sight along the file
first to convince yourself that the belly
exists, and also to check that you have not
got a file which is bent, they do sometimes
get through the inspection. If you have a
bent one. it will file hollow even better.

Getting things square

One way of getting a face or edge square
with a finished one is shown in Photo 31.
The work is held firmly against the vee
block and rubbed gently on a blued

22. The pillar file used edge-on to file a small flat.

A B\ \ .

surface plate. The blue will mark where the
work is high, then the high areas can be
filed off. This is a blast from the past
when, as a first year apprentice | had the
introductory task of filing a one inch cube.
We had a selection of materials and the
one | had chosen for me was a fairly soft
aluminium alloy. Among the many
learning processes | came to understand
how files can pin and how the pins can
ruin a surface which was almost finished.
Pins are bits of metal which get wedged in
the file teeth. They can be removed by
using a file cleaning brush which is a piece
of carding cloth used in the woollen
industry for teasing out fibres. When it

24. Filing a curve with a half-round file. (Photo by Pauline Loader)
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25. Using the safe edge of a file. (Photo by Pauline Loader)

26. The safe edge used to file one side of a vee.

(Photo by Pauline Loader)

27. The correct grip for heavy filing. (Photo by Pauline Loader)

gets too worn to do the teasing, they hand
it over to engineers to clean their files.
Stuck to a wooden backing it does the
cleaning very well until a pin gets wedged.
Pins can be dislodged by rubbing along
the teeth with a piece of scrap, brass is the
recommended metal but I've found that
steel is just as good. Fine files pin more
readily than coarse ones.

29. Draw filing. See text.
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There is often an amount to be removed
which is too small to saw and hard to file.
Photos 32 and 33 show a way of making
the removal easier, the surface is broken up
by filing grooves with a large file just down
to the marked line, photo 32. If the first lot
of grooves are crossed by another set,
photo 33. the filing is quicker and easier.

30. Precision filing to remove irregularities.

28. Safe edges, one is and one isn't. See
text.

Smaller files can be used to open up or
finish slots, like the one in photo 34. which
is being opened up to fit a 1/8in. link. The
roughing out can often be done by putting
two or even three hacksaw blades in the
same frame. The file in the photo is a 4in.
smooth hand: narrower slots can be filed
using a warding file which is thinner. It is

Model Engineers’ Workshop



31. A way of checking a filed surface for accuracy.

33. The surface in photo. 32 ready for filing to size.

called a warding file because one of its
uses is to cut the wards in keys. In the
photo the hand file is used mostly because
with the safe edge to the bottom of the
slot, the sides can be worked on.

Warding files in the smaller sizes can be
fragile, so need a bit more care when
using them.

When an edge or face has to be truly
flat and square, a fence is useful. It can

35, A ‘fence’ makes filing a flat
surface easier. (Photo by Pauline
Loader)
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be any piece of metal, usually mild
steel, which is already flat. Held in a
vice or clamped to a strip it will keep a
file straight and steady while filing to an
edge, like the one in photo 35. When
the file just rubs along the face of the
fence, the job is done. Do not use a tool
bit, the top of the vice jaws, or anything
hardened, it will not do the file teeth
any good A similar method can be used
for filing radii and other curves by using
a washer or other disc of the right
profile.

(Photo by Pauline
Loader)

34. Filing out a slot.

36. Some filing jobs
need some thought.

32. Roughing up a surface to make filing easier.

Sometimes it is difficult to work out how
to hold some shapes. One such job is
shown in photo 36. The calliper leg had to
be flattened off at the tip. It took a bit of
thought, the filing was no problem, the
holding another thing. The solution
worked well. Another variety of work
which is hard to hold is very thin pieces.
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37. Filing the surface of a thin component. 38. Old files never die, they get turned into other useful cutters.

39. A small scraper made from an old file. (Photo by Pauline 40. A square Swiss file used to finish the square in a small tap

Loader) wrench. (Photo by Pauline Loader)

One way to get over this is to fasten the then be held in a vice. Photo 37. shows this 4. When the files have been used a bit

thin material to a block of wood which can being done, the piece is the blade of a 3in. they will be all right for steels and
square, it is held in position by panel pins wrought metals.

41. A selection of Swiss files on the left, driven into the wood against the edges. 5. When files are worn out, which takes

and rifflers on the right. a lot of doing, they can be re-cycled.

They make excellent scrapers and

chisels, see photo 38, the half-round
1. Keep files clean by using a file brush. scraper was made by softening a file,
2.  Always use a handle and try to use filing the relief in the middle and re-

one which suits the size of the file. hardening and tempering. The three-
3. Use the newest files on the skiddy sqguare one was an easy one to make
metals like hard brass and cast iron, from a double-ended saw file, a
the sharp teeth will grip better. Tufnol special one which is used by saw
is also skiddy. doctors to correct the teeth of wood
42. Using a riffler
i
¥
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saws. All that was done was to grind
off some of the teeth and stone itto a
fine finish, it makes a brilliant de-
burring tool. The other somewhat
rusty object is a wood chisel, very
good for the bit of woodwork |
sometimes have to do.

My best scraper for flat scraping small
work, photo 39 was an old file. It just
needed forging out a little on the end, re-
hardening and stoning to dead sharp edges.
The teeth will have to be ground off the
edges too, so that it is comfortable to hold.

Apart from re-cycling into scrapers
and other almost ready made cutting
tools, old files are a valuable source of
carbon tool steel, quite as good as silver
steel and gauge plate. Most will have to
be softened first by heating to bright red,
keeping the heat on till the metal begins
to blister and leaving it to cool as slowly
as possible. It needs a substantial
heating source so, if you haven't got
one, beg or borrow one, or get to know a
blacksmith.

| haven't mentioned Swiss files, they
are good for some things, like opening
up the square hole in the small tap
wrench in photo 40 but there is not a lot
which cannot be done with larger ones
and they are rather fragile. Many of them
are the same shapes as the larger ones
but there are a lot of special shapes.
They are called Swiss files because a lot
of them are shapes and cuts which were
made for the Swiss watch and clock
industry.

Rifflers are another sort of special file.
They are double-ended and bent into a
curve, very useful for spot filing, filing

round corners and other awkward jobs
which standard files won't manage.
Photo 41 shows a selection of Swiss files

odd one out is a double-ended saw file,
mentioned elsewhere. Photo 42 shows a
riffler in use.

on the left and rifflers on the right. The @

Safety considerations when filing

Always use a handle and make it fit nicely, not like the one in photo 20 more like the
one in photo 25. It is expensive to have a handle for every file and one handle will
usually fit several different shapes of similar size.

Handles should be fitted by burning them in, a simple but worth-while operation.
New handles are rarely drilled deep enough, so the first thing to do is to step drill them.
For the first drill, choose one as big as the end of the tang and take it almost to the
depth of the tang, then follow with successively larger ones at about half in. intervals if
it is a large file, (10in. or bigger), less if it is smaller, finishing with a drill almost the
width of the tang at the heel of the file.

Next, heat the end of the tang till the first quarter of the length is red hot and press
the handle on, tapping it down gently till it stops just short of the end of the tang. If you
are happy with the fit, leave it, if not, repeat the process. When it fits correctly, leave it
alone to cool.

Do not try to bend a file, you will soon find out how brittle it is. | have known a |0in.
one break into two pieces, just by being dropped on a concrete floor.

Do not use a file tang as a drill drift.

Cutting speed should be as for hacksawing and files cut on the forward stroke. Use a
file like a scrubbing brush and you will soon wear it out.

Look out for imitations

Beware of market stalls when buying tools. | cannot speak for chisels and files, but | have
been caught on saw blades. They will use all sorts of tricks, like colouring hacksaw
blades blue to make them look like high speed steel ones. So when you buy blades, look
for a recognisable name such as, Eclipse or Spear and Jackson and other trusted names.

Avoid coping saw blades which have no colour and look like mild steel, because that
is probably what they are made from.

One last thought, there is such a thing as a blunt file. It is a technical term which
means that the cross-section is the same all through the length. | anly have one blunt
file, my millenicut. When | think of how it cuts my finger ends if not shielded, | wonder if

they have got the name right!

A filing rest in a hurry
from scrap

Your Editor makes more swarf
in the workshop.

he thought process started with
John Brittain’s dividing article in
issue 86, and was prompted
further by Bob Loader’s above.
Filing rests have of course been around
since the year dot, and many designs have
been suggested. Published plans by E. T.
Westbury and L. H. Sparey were examined,
together with the contents of the scrap box.
Now it has to be noted that in thirty odd
years of workshop fiddling, | have managed
to get by without a Filing Rest, principally
because | have always enjoyed the luxury
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of a mill, with some form of dividing
equipment, and when you are working with
sizeable components, it's easier to use
power for removing metal. Howewver if you
simply want to put a hex head or a couple
of flats on a small bolt, then it can be a lot
quicker and convenient to reach for the file.
A couple of rough sketches were made
on the back of discarded envelopes, and
components made as follows: Cradle base
- 20 x 8 mm bright flat, drilled 10mm for
column, drilled and tapped for attaching
sides; Cradle sides — 3mm steel, one drilled
through, one tapped for pins; Rollers -
silver steel turned half inch dia. with 9/16
inch flanges; Pins 3/16 inch dia silver steel
one end threaded 2BA; Column 12mm dia
EN1A, 80mm long, top turned 10mm dia.
to locate cradle, split, drilled, tapped M5
for expansion grubscrew, and threaded
M12 x 1 for height adjustment; Clamping
screw — brass, a left over from a batch
made 10 years ago; Support block - 30 x
20mm bright mild steel, bored 12mm for
column, drilled and tapped for attachment;
Support angle 50 x 40 x 6 cut about
3inches long from redundant drill jig;
Bottom Clamp - 20 x 10 flat mild steel cut

to length to fit under bedways, profiled to
allow quick release, drilled and tapped M6.
The pins and rollers were hardened.

The M12 x 1 thread gives about 40 thou
per rev. for height setting, at present using
the hex nut, a properly graduated
substitute may follow. The photos show
the dismantled parts, and the assembled
rest on the lathe. This may give adequate
infarmation for other filing devotees to
design around their personal scrapboxes.

References

Lathe Accessories: E. T. Westbury
A Man and His Lathe: L. H. Sparey
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A MILLING MA(CI

Adrian Kruger of Queensland, Australia describes his solution to “Machine Stretching”

1. The Mill in standard form.

ere, in Australia, there are several
brands of machine tools which
are available to the model
engineer, which are direct copies
of the "Tried and trusted” long standing
brand names which are manufactured in
the Asian countries with a reasonable cost
price to go with them, and a good range of
accessories.

About three years ago, | purchased a
milling machine to complement my 5kinch
Hercus model A centre lathe. The mill
bears a strong resemblance to the Myford
“VMC” and is called an “Acraturn VM-C”.
When trying to bore a deep hole on one of

the projects, | hit a bit of a problem due to
the height limitation. It can be seen from
Photo 1, that with the boring head and tool
in position, relatively little headroom
remains for the workpiece. An extension
piece would be required. The completed
item is sketched in Fig 1, however as will
be seen, the finished dimensions differ a
little from those originally envisaged.

Material and Facilities

A piece of 150mm round steel was
obtained, more than long enough to
suffice. As it was felt that the Hercus was a

2. Work at an early stage on a Colchester Triumph 2000 Iathe.
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touch on the small side to handle this,
arrangements were made to deal with the
job on a somewhat larger lathe.

Method

It was decided to turn between centres
rather than rely on unknown chuck
accuracy, and thus the work commenced
with marking out the centres by means of
the traditional method using a centre
square. The positions were then drilled
out with a large centre drill in a bench drill
to accommodate the centres for the
turning operation. Next a ¥inch bolt hole
was tapped in both ends to take a drive
dog arrangement to facilitate turning the
recess at the top of the extension and the
locating shoulder at the bottom. One of
these tapped holes is visible in Photo 2.

Turning

Firstly the recess (Photo 3) was turned to
take the upper part; this needs to be a
good fit as any free play means reduced
rigidity because of the extended height.

Next the job was rotated and the other
end turned with a shoulder to the same
dimension to fit the base of the machine.
Needless to say good fits all round are
required, and the outside diameter was
finished at the same setting.

As this was the first time | had tried
anything like this, there was a bit of trial
and error, which is why the work-in-
progress photos 2 and 3, show a piece of
steel longer than the finished article. The
finished result turned out to raise the
height by 856mm. This, in use has turned
out about right, as can be seen in photo 4
which shows an adjustable angle plate
having % inch slots cut in it.

After it was discovered that the final
height would be much smaller, the job was
trimmed and the locating shoulder was
turned again at the required end and to the
same measurements.

L L]
Milling
The extension was then marked out for 3
eqgi-spaced slots 27 mm deep & 51mm
wide, to be cut with a 28 mm diameter end
mill. These provide spanner access for the
clamping nuts for upper and lower faces.
Three holes are drilled 11mm dia. lower
section to accommodate the bolts
clamping to the machine base, and tapped
M10 upper section to take the studs which
hold the top of the machine, above the
extension, in place, at final assembly. On
my machine, as manufactured, these were
M10 but if | was doing it again | would
increase the size to M12.

MNext it was placed under a milling
machine and the slots cut, when this was
finished the holes were deburred and
other finishing “nicety’'s” were carried out.
After a clean down with degreaser to
remove the cutting fluid residue it was
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HINE EXTENSION

. The location recess taking shape.

primed, undercoated and finished in a
shade of blue, the details of which | can"t
remember, but it finished the can off and
contrasts well with “Machinery grey”.

Conclusion

The time it took to make this little item, |

feel was well worth it. Mine was made to
“what ever looked right” there is no
reason why it could not be made bigger
although the higher you go the less rigidity
of your machine.

| still have the left over off cut so if
anyone is interested or would like to have
a chat | can be reached in Australia on

4. The mill with extension fitted now has
sufficient daylight to accommodate a
taller workpiece.

0746352707 (after hours answering
machine available), email is
arkruger@optusnet.com.au just leave a
message. The total construction time took
approximately 8 hours from the time |
turned off the miller, pulled down, part
manufactured, reassembled, and turned
back on to finish machining the adjustable

angle plate as shown. @]
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A GANTRY CRANE

1. Gntry (portal) crane.

epending on one’s specific
interests, workshop projects vary
immensely in physical size and
weight. An ‘0" gauge
locomotive can be probably be moved on
and off the bench with one hand; while a
7% inch gauge engine may be impossible
for one person to lift.

About 15 years ago | encountered a

2. Crane lifting slasher implement.
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PhiIiElAmos offers a “moving and handling” solution for those

involved in heavyweight projects
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similar problem on my small farm. | had
acquired a 25 HP 2 cylinder diesel tractor,
with an assortment of implements which
attach to its 3 point linkage. After wrestling
with these getting them on and off the
tractor for some time it became clear that |
needed some sort of crane to assist in the
process. Initially | contemplated the use of
a chain block hoist hung from the roof of
the machinery shed. But after doing a few
sums | decided that this would probably
result in the roof coming down rather than
the implement going up.

A post and beam type crane fixed in

position

seemed to be unduly restrictive in

application; so after some cogitation |
decided on a portal or gantry type on

wheels.

Design

Essentially the crane consists of two ‘A’
frames whose uprights are steel angles, held
in place by horizontal steel channels at the
bottom, middle and top. Joining these and
projecting beyond each side is a steel beam,
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Wheel detail
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which has steel pipe bracing from its ends
down to the middle channels. A chain block
hoist hangs from a carriage which runs on
the lower flange of the beam. Hoist and
carriage are normal commercially available
items. There are cast iron wheels at the
bottorns of the ‘A’ frames. These wheels are
also finished commercial products. The
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wheels are fixed in direction. There are
plates welded on the angles to stiffen the
legs in the transverse direction. See photo 1.

Fabrication

The design is such that the components
could be made in my workshop (and

driveway) at home, and then carried on/in
a 6 x 4 foot box trailer for 100 miles to the
farm towed behind the car. It was then
assembled there with nuts and bolts.
Finally it was given a coat of primer and
two coats of oil based enamel paint. S.W.L.
1TON (Safe Working Load) was stencilled
on the beam.
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3. Chain block hoist and rolling carriage.
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Use

Because the concrete floor of my
machinery shed is dead level in both
directions | now have a facility which
allows near complete coverage of one bay
of the shed - nominally 20 x 10 feet, but
actual coverage about 16% x 8 feet -
laterally by the movement of the chain
block hoist carriage and in depth by
movement of the crane itself on its wheels.
See photo 2.

This crane has allowed me to operate all
my equipment on the tractor single
handed as well as loading fertiliser into the
spreader from 50 kg bags without straining
my aged back.

The clearance under the hook with my
particular block and carriage is 7 ft 9% in.

Detail

Dimensions of parts and assemblies are
given in the drawings 1 to 9, and details
are shown also in photos 3, 4,5 and 6. |t
might be noted that the commercial cast
iron wheels came fitted with grease
nipples. They run on fixed axles which are
held in place and prevented from turning
by a key at one end which is held on to the
crane leg by two screws. In addition one
wheel in each “A” frame has a “brake”
fitted. This comprises a wing screw -made
from a wing nut silver soldered to a length
of studding. This passes through a tapped
hole in the bottom channel and can bear
on the tread of the wheel to stop the
gantry rolling while the chain block hoist is
being operated.

Sequence

In order to facilitate ease of assembly of
this crane it is important to make partsin a
particular order, and this is described
below.

1. Top channels. Use as templates for
corresponding holes in beam.

2. Lower plates on braces. Use as
templates for holes in mid channels.

3. Upper plates on braces. Use as
templates for remaining holes in
beam.

4. Bottom channels.

5. Keys. Drill tapping size for %s inch
BSW and use astemplates on 60 x
40 mm plates for uprights. Then tap
these plates and drill out keys to 5
mm diameter.

6. Drill 60 x 40 mm plate axle holes to
12.7 mm diameter to use with % inch
BSW nut and bolt to position plate on
upright for welding.

7. Drill upright angles including axle
holes 13 mm diameter.

8. Position 60 x 40 mm plates and weld

to angles.

9. Enlarge axle holes to 19.05 mm
diameter.

10. Make axles; check fit with uprights
and keys.

11. Assemble angles and channels with
%inch BSW nuts and bolts.

Fit axles and keys.

Weld 164 x 90 plates to angles.
Attach beam to uprights with %inch
BSW nuts and bolts.

Attach upper and lower brace plates
to beam and mid channels
respectively with % and %inch BSW
nuts and bolts.

12,
13.

14.
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Uprights -
15. Weld pipe braces to upper and lower
plates.
16. The crane can now be dismantled and
painted.

17. Final reassembly including fitting the
wheels on the axles.

Conclusion and
Caution

It occurred to me that this contraption
might be of interest to people who build
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Drawing 9
Brace

4. Joint details.

large weighty models to help handling in
their workshops, or perhaps for clubs to
help loading/unloading at site. In the latter
case it could have flanged wheels and run
on rails.
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5. More joint de'faff:_."_'.";)(

If it is to be used outdoors it would be
best hot dip galvanised after fabrication,
and painted after the galvanising has
weathered for 6 months or so.

A piece of kit such as this, will be

generally classified as “Lifting
Equipment”, and as such, may be subject
to legislation depending on where you are
and what you intend doing with it. If in
doubt, check.

-

. 6. Wheel and brake_
arrangement. Note key
Hig etain axle and



AN ENGRAVER
CUTTER GRINDER

Background

Having bought a second hand engraving machine it soon became obvious that a cutter
grinder was essential. Information was hard to come by, and here is the opportunity
to acknowledge the valuable contribution made by a friend, George Dickinson, who
was most helpful when designing this cutter grinder.  The engraving machine is an
elderly Taylor Hobson using the “standard” cutters having a 1 in 14 taper, which is
approximately 4" included angle, to the shank.

2. Detail view of engraving point

34

Doug Ball examines the
geometry of engraving cutters,
and offers an accessory for
sharpening them.

Cutter grinding details

The first hurdle was trying to understand
the geometry of engraver cutter grinding,
which Figure 1 will hopefully explain. The
recommended “cam angle” is typically 40
- the included grinding angle is typically
40’ i.e. the angle on Part 9 is set to 20",
Note that the flat on the cutter end should
be small - so small that it is best viewed
as a reflected light spot. Photo 2 shows the
back view of a ground cutter: the ground
edge flank is steel colour - the ground
radius is coloured blue.

The grinding unit
The Heading Photo No.1, and Nos. 3 &4

show three views of the grinding unit. A
local DIY store had a bench grinder with
125w, 2950 rpm motor driving 125mm
diameter wheels, selling at around £15.
This was bought as the basis for the unit.
The bench grinder came with flexible
mountings which of course were
discarded. Also bought was a 100mm
diameter, type 6 (parallel sided cup) 120
grit, grinding wheel - this cost around £10.
There are benefits in using a diamond
impregnated grinding wheel, necessary if
carbide cutters are to be ground, and a

3. End view of grinding device.
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diamond impregnated wheel can be
bought for around £40 from Chronos
(01727 832793) or Eternal Tools (020 8880
0974). All material was found in the
oddments box: materials close to the sizes
specified can be used. The unused end of
the bench grinder was left intact as this
could be useful in future. Grinding wheel,
grinding wheel diamond dresser — cost
about £2 - and an Arkansas stane were all
bought from J&L Industrial Supply (0800
663355).

Please check dimensions before making
a part. Drawing errors are not impossible!
The drawings are to scale, however the
scale varies from sheet-to-sheet.

Construction was not difficult. Probably
the most tricky job was setting the top-
slide angle to machine the tapered bore in
the cutter holder, Pt.14 on Figure 5. It is
vital that the cutters are well located in the
taper socket. Having got this right several
extra Pt. 14's were made as spares. Also a
male taper was made at the same setting
from silver steel, the idea being to make a
“D" bit for reaming further sockets. Your

4. Angular adjustment and cam arrangements. enhgraver may use Dalfflﬂ lel sha n_l; tools in
which case you are able to avoi
© SR machining these tapers.
= }\ e jf// Three “cams” Pts. 18, 19 & 20 have
» Y & % been drawn. Other “cams” can be made
M -this angle Is referred \ < / for grinding end mills and slot drills, but
iR s s ( é/ gﬂ% this has not been tried.
Section ™\~ . &=l / The grinding wheel MUST be guarded.
~otote by hand C/ | th lled sheet tal d
B ek 46 5 n my case the rolled sheet metal guar
~elieve kack of f/ provided with the bench grinder was
cvtter % simply copied in a wider form and used
Yiew on end " between the existing side-plates. It was
é: necessary to cut away some of the side-
<t & Showing how the plates to clear. The guards have not been
f cuttertis grovnd drawn as your guard as supplied is likely
é° 2 to be different.
L
£ it Using the grinding unit
3
% ﬂ As with all grinding activities, safety
glasses are a must. Before attempting to

grind components, it is necessary to true
| the wheel. This is done by first mounting

[ 3
i'—'—rq\ m the diamond in Pt.12 and attaching this to
/ n :

-

.

- )
—

Pt.13. The diamond is then “rocked”
across the face of the grinding wheel
minutely advancing the diamond by using

—_—
| ‘ ‘ Enlorged wview of tip the calibrated knob until the face is true:
| flot should ke very small Photo 5 shows wheel trueing being done.

Be warned that wheel trueing generates
much abrasive dust. If the grinding wheel

Fig. 1 Details of typical ground cutter

6. Using the gaugeto

5. Usin§ha diamond to -
true the wheel. set the cam angle.
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; = o is far out of balance this can be corrected
: = el e {so itis said) by adding “Blu-Tac” inside
B B the wheel rim.
: \ Using the unit is more difficult to
1 i |: ) describe, but having understood Figurel
f © © 3 and made a grinder the use becomes fairly
o 0 obvious. The idea is to:
i JiEsel i - Mount a cutter in the holder.
. | i - Setthe cam angle using the gauge Pt.
i oA 29, see photo No. 6.
= F;"-o;:-* » - Setthe cutter half angle, which is
Fetesacs 26 tace WS reohag bats. TS s deamscns it e e usually 15° or 20°, on Pt. 9.
SHSI R et Fig. 7 - Adjust the traverse knob until the

cutter just contacts the wheel.

- Set the rocking stop to limit inward

7. Grinding the small
flat on the point.

travel.

= Grind a series of flats on the cutter
until the end comes to a point. Grind
these flats by rocking the cutter across
the grinding wheel.

- Now whilst continuing to rock the
cutter also rotate the cutter holder in
the “V" support so merging the
ground flats together. It will be seen
that one flat remains, this flat gives
the “cam angle”.

- Now rotate Pt. 9 to 95" and grind the
smallest of flats on the end of the
cutter, again using the rocking action.
Photo 7 shows the set-up for grinding
this flat.

Having mastered this basic type of
grinding other cutting profiles can be
ground. An Arkansas stone is
recommended for removing burrs from
the ground cutters. These cost nearly as

much as the bench grinder! @
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® For Sale 5inch dia. M.E.S. Rotary
Table price £15-00. Buyer collects.
Please phone Mr M Marsh 01629
650699 (Derbyshire)

® For Sale Klockner Moeller
switches, new and boxed with
installation/connection diagrams.
Type TO2/1EZ 3 pole onfoff and type
TO2/8293 4 pole on/off. Both are
rated at 3KW at 220v or 4KW at
415v. Complete with fascias
fknobs/mountings similar to switches
on Bridgeports etc. Also MTE 4N8-8R
contactors, 9way either NO or NC
may be selected, rated to switch 2HP
at 415v but 115v coils. New but I've
had them so long their dusty. All at
£4-00 each plus postage. Please
phane M. Leafe 01924 460 864 (West
Yorks)

‘Would readers wishing to make use of this facility please note that the maximum
total value of items accepted for a ‘For Sale’ entry is £50.
To advertise goods of a greater value, please contact our Classified
Advertisement Department. Please indicate clearly if an item is intended for Link Up.

WANTED

® Wanted to buy or borrow for a short
period of time issue Mo. 77 of Model
Engineers’ Workshop. All costs will be
met. Please contact Mr. C. Williams on
0121 681 4847.

® Wanted supplier information. In his
book on heat treatment, Tubal Cain
mentions the use of “Anti Scaling Paint”
to control the formation of oxide scale
on heat treated components. Can any
readers advise where this paint can be
obtained, asks Mr A. J. Lewis of
Camberley. Answers please to the editor
so that the information can be both
publicised, and forwarded.

® Wanted information. | have recently
purchased a second hand metal cutting
lathe - a Granville Star. [twas
manufactured by Burnett and Co. of
Hull, England. Are they or successors
still in business? Does anyone carry
spare parts for this lathe? Does any
reader have any E-mail or postal

IN OUR

addresses that would help me in my
quest for spare parts and owners
manuals for my new lathe. Any help
would be much appreciated. Please
contact Ron Graham -
grahamr@uniserve.com

® Wanted - for ML 2 lathe, (flat bed
with dovetails on outside edges, approx
3inch centre height), 1) Fixed steady, 2)
Leadscrew and half nuts, (screw 8 tpi x
29 in. overall. Please contact Mr. T Ellis
01900 604 741 (evenings only).

® Wanted — tailstock for 10in.
Southbend Lathe, 1940's model. Also
tooling, chucks etc. Please phone lan
Shepheard on 01237 451 489

® Wanted to Buy or Borrow, Drawing
Mos. 6 and 8 or complete set for Rover
Engineering - De Winton “Lady
Penrhyn” please phone Gordon Tew on
01460 64376

Coming up in Issue No. 88 will be

Cutting Bevel Gears

Brian Perkins talks through some
of the trials and tribulations.

Issue on sale 14th February 2003

(Contents may be Subject to change)

December 2002/January 2003

4 )

Gettl Engineering
] hgatlog on ‘thag
mternet.

Mlke Ha ghton offers step

. vice to make
new technology easier than
a trip to the library.

& _/

e ~N

A Pump Centre

Peter Rawlinson describes a
straightforward accessory to
ease tapping.
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ENHANCEMENTS

3 17l -

6. PCB carrying the optics shown with the encoder wheel. The mouse PCB will be fixed in

h

the housing, the channel section bearing housing will be spring mounted against the

linear rod.

everal approaches can be

considered to solve the problem,

and within the confines of this

brief article, | shall consider
frictional, geared (rack and pinion) and
helical arrangements.

a) Frictional translator

My Z-axis DRO uses a simple linear
version of the mouse ball, a Carp brand
Tufnol rod provides a non-slip drive when
sprung loaded onto a steel axle running in
ball bearings unless it: gets oily, is
accelerated too quickly, or is driven into a
dead stop, (decelerated to quickly).

The general layout of the design is
shown in Figure 1A. The translator has to
be built carefully with appropriate
materials to work reliably. The diameter of
the measuring axle is critical. It is at this
point we have to start throwing things
away. The plastics axle in the standard
mouse runs in partial bearings made as
part of the light plastics moulding which
forms a ‘chassis” for the PCB. The design
hinges on the significant difference in
friction between silicon grease lubricated
plastics and the silicon rubber sheath of
the ball running on the plastics axle.
Anyone who has used this ‘ball’ type
mouse knows that they work well until any
kind of dust/grease gets onto the
measuring axles. Only in certain locations
on a machine tool can this degree of
cleanliness be relied upon. It is not
practically possible to duplicate the surface
frictional characteristics of the mouse ball
in rod form.

This design uses the difference between
ROLLING and SLIDING friction to ensure

40

that the exact linear movement of the slide
is translated to an equivalent angular
movement of the measuring axle, without
SLIP.

Photo 6 shows the new steel measuring
axle and new slotted wheel now carried in
miniature ball races mounted in a sprung
loaded carrier. When the linear rod is in
position in it's bushes the spring steel strip
locates the measuring axle firmly against
the rod. The engagement of the slotted
wheel into the opto source/detector pair is
adjusted, and we have our linear encoder.

It follows that in theory one can use any
diameter of axle and any number of slots
in the disk. However, | estimate that 45
slots is as delicate as a DIY wheel can get,
with about 100 slots being maximum for
convenient housing. The resolution
equation will be based on what you are
starting with. On the prototype | opted for
a resolution of 0.001inch. Bearings for the
stainless or silver steel axle are available
with ¥inch and 3mm bores, so as a
starting point:

Try %inch axle:

Pl x 0.125
RESOLUTION (0.001) =
SLOTS x4
= 98.175 slots
Try 3mm axle:
PIx0.118
RESOLUTION (0.001) =
SLOTSx 4
=92.763 SLOTS

BUDGE

Continuing from the previous

issue, Richard Bartlett

considers design solutions to

the “Linear to Angular

Translation” question, and the

application of Rodent Rules
re.

Rounding down to 90 slots to suit an
easily available gear means the 3mm axle
shaft will need to be REDUCED from the
nominal 3mm to compensate. Restating
the equation to find the new axle diameter:

RESOLUTION x SLOTS x 4
AXLE DIA.=

Pl
= 0.11459inch

Polishing a little over 3 thou off the 3mm
silver steel spindle between the bearings to
get the 0.11459inch diameter is as accurate
as possible is the way to go if you require
Imperial units, Compumill has 10tpi screws
s0 Imperial is appropriate here.

For a METRIC resolution of 0.02mm
using a 90 slot wheel the central
measuring section of the axle would be:

Pl x DIAMETER
0.02 =

0 x4
= 2.2918mm diameter

The drawing 1A is an inconsistent
section through my current prototype
showing the essentials, which are:

A diecast box (RS 225-186) holds the
bushes through which the rod slides and
locates the mounting blocks for the PCB
and the flat spring. | chose IGLIDUR
moulded plastics bushings to run with
Tufnol, these have two integral mounting
holes. | expected to have to ream the holes
in line as the box sides have a slight draft
for mould release. In the event it was not
necessary as the bushes were neither
round nor size, the Tufnol rod ‘running in”
quite quickly.

The flat spring is 1%in. wide spring steel
0.02in. thick screwed to a ¥in. square steel
mounting. The free end of the spring
carries a 1 x linch x ¥in. aluminium
channel screwed to the spring. If the
channel is tapped M3 for several pairs of
holes and the matching holes in the spring
are slotted then the encoder wheels can be
easily interchanged if necessary. The
channel carries two lipped ball races of
3mm bore at a height to give ¥inch
deflection of the spring when the rod is

Model Engineers’ Workshop



TO0 COMPUMILL -

T DRO

inserted. Measure the height of the axle
centre from the bottom of the box under
spring pressure.

The PCB sits glued to a wooden mount.
The height of this mount will allow the
centre of the collimating lens on the LED
to be at the same height as the axle. The
circuit board material is very weak, and
warrants reinforcing with Araldite and stiff
wire in the sections that protrude to
support the optics.

Prior to final assembly of the PCB into
the box, drill any fixing holes in the box to
allow mounting to the machine and also
file a slot in the top edge to allow the lead
to be trapped by the lid on assembly. Make
or adapt a push button with spring return
to actuate the RIGHT mouse micro switch.
Fix this into the lid of the box. Thoroughly
clean all swarf from the box and assemble.
Finally, test using the DOS mouse driver
TEST routine.

When made and used carefully these
linear encoders using frictional translators
are, subject to the provisos mentioned,
reliable. When fixed to the table of a mill
and intending to use them in ABSOLUTE
mode they need an improved translator.

b) Rack and pinion
translator

Rack and pinion drive is mechanically very
similar to the frictional system described,
and an easy conversion from the 10mm
Tufnol friction drive rod with 3mm nominal
diameter axle can be made using an M6
stainless threaded rod spring-meshed with
a 15T pinion of Tmm circular pitch turning
a slotted disk of 75 slots to give a
resolution of 0.05mm. (a suitable double
sided pinion in stainless steel is DSTC1-15
from HPC)

The conversion simply requires the
10mm bushes to be lined with 6mm
phosphor bronze bushes and the 16T
pinion reamed 3mm to allow Loctiting to a
3mm axle. The spring maintained linear
rod to axle centres are close enough to
preserve the optical alignment when
changing from system to system.

The choice among standard threaded
rods to be used as racks will be a
compromise between being mechanically
robust enough to run the length of the
slide without additional support versus
having a pitch fine enough to give
adequate resolution using a relatively
small pinion. In my view an M6 rod will
run unsupported from the main anchoring
point to the support of the bushes in the
reading head.

An M5 rod would need to be fastened to
a continuous support beam, an aluminium
angle for example, which must alter the
design of the reading head to provide an
external, single ended pinion.

The accuracy of this very cheap

December 2002/January 2003

translator based on the threaded “rack’ will
be degraded due to the 60 degree thread
not matching the 20 degree pressure angle
designed into the pinion. The result will be
cyclic errors based on a Tmm pitch.
Consequently, when calibrating the rack /
pinion choose increments smaller than
1mm, say 0.2mm to observe these non-
linearities allowing an informed decision
on whether the system is likely to meet
your requirements.

Calibration

If the frictional translator is being
converted then all is to hand. If the
rack/pinion unit is the starting point then a
simple set up could be to chuck a length of
M6 (or whatever you choose) threaded rod
in the lathe. Mount the pinion and slotted
disk on a shaft supported in bearings
whose housing is held in the toolpost.
Adjust the mesh to give NO clearance. Fix
the PCB to present the optics to the slotted
disk and cover to keep out direct light.

Connect to the PC serial port as COM1
and install the normal DOS mouse driver
then run the TEST routine. Channel Y’ will
indicate movement of the DRO on test.

Connect the ‘standard’ linear device
which can be the machine leadscrew or
top slide, a DRO or a Dial Test Indicator.
Move the saddleftop slide in 0.2mm
increments referenced to the standard and
note the Y channel readout on the PC for
each one.

A test range of a few pitches, say 5, are
all that is required to indicate the quality of
the translation.

If the accuracy falls short of your
expectations then a commercial rack such
as: 1mm Circular Pitch cut on a 10mm
diameter stainless rod 400mm long can be
used (TRC1 from HPC), these are obviously
more expensive than threaded rod.
Alternatively, for those with an interest in
gearing there is the possibility of using the
standard 60 degree threaded ‘rack’ with
DIY pinions made to suit the new pressure
angle.

Do remember that we can only improve
on the eyclic errors which are caused by
the non-standard pressure angle of the
rack. The pitch of the ‘rack” is our linear
reference and any errors in this whether
cyclic or cumulative are cut in at
manufacture. It is reasonable to expect
that A4 stainless threaded rod from an
engineering supplier will be significantly
better in this respect than zinc plated rod
from the hardware shop.

¢) Helical translator

The measuring axle can be turned by a
tensile ligament wound around a helical
groove cut in the axle and fixed to some
point on the machine outside the encoder
housing.

This method has the advantage that the
translational element is DIY rather than
bought and can be calibrated as it is made.
The helix has to be under a constant
rewind torgque strong enough to ensure
that the ligament is relaid precisely into
the helical groove at maximum rewind
speed. The rewind mechanism can be
‘borrowed’ as the mainspring from a
pocket watch or small clock, the return
spring from a ‘power’ tape rule or made by
wrapping piano wire around a bolt in the
lathe to produce the spring.

The ligament can be braided phosphor
bronze wire as used by clockmakers as an
alternative to chain in fusee drives, braided
stainless steel as used by anglers to make
wire hook traces or Kevlar. Any non-

7. Perpendicular Frictional Translator. An
aluminium housing carries well spaced
ball-bushings allowing the 10mm
diameter stylus to follow the gentle
contours of the instrument. The original
mouse shell could be used but as this was
going into a woodworkers shop a diecast
box was chosen.
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stretch flexible ligament can be tried and (The diameter of 10lb 7-strand nylon
although nylon monofilament fishing line i.e. (C) = 0.36inch covered stainless steel trace wire is
does not meet this ‘non-stretch’ 0.02inch)
requirement, when being stretched at all The turning operation is straight forward,
times by the constant rewind torque the 0.36 but instead of checking the diameter
length is likely to be constant over the effective diameter of helix = between cuts, the effective circumference of
period one job, although large changes of Pl the helical groove is tested by measuring

workshop humidity will affect the accuracy
unless a ‘reset’ is performed periodically.
Other ligaments which come to mind are
polyester whipping twine available from a
Yacht chandler and lacing thread (waxed
linen or polyester) as used for looming
wires in instrument panels, even good
quality button thread would probably last
for years.

If you already have a BW (trademark)
type of DRO which uses this principle of
operation then choose a ligament of the
same diameter as the BW unit to allow it to
be used for calibration during turning.

The helical measurement drum is turned
from a free cutting material. Brass, Leaded
mild steel or Aluminium alloy can be used.

The helical drum is reamed 3mm and
Loctited to the axle.

Example: To suit the longest axis of
Compumill we need an operational length
of 11inches. The DRO must have a range
of at least 12inches to avoid being used as
a 'dead stop’. Aiming at a resolution of
0.0017inch.

Using a 90 slot wheel:
effective circumference of helix (C)
0.001=

slots x 4
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= 0.11459inch

| think this is too small to be practicable,
the radius would seem to be too tight for
the springy stainless trace wire. There are
three remedies:

1. Increase number of slots.

2.  Add a geared lay-shaft (say, 2:1) to
allow a helix of larger radius at this
resolution.

3. Decrease the resolution.

For a resolution of 0.002inch the effective

circumference of the helix is 0.72inch,

giving an effective diameter of 0.22918

inch. This is my solution. The pitch of the

helix will be 1.2 x dia. of ligament, this will
allow easy laying of the ligament into the
groove. The tool angle for screwcutting the
helical groove will be 90 degrees. This
arbitrary choice of angle reproduces the

‘bar in a Vee-block’ scenario which always

gives good location.

The number of pitches required =

12/0.72inch = 17

Assume the diameter of the ligament is
0.02inch then minimum length of blank for
helix = 17 x 0.02 x 1.2 = 0.408inch Adding

a few turns to secure the end of the

ligament gives 0.5 inch minimum.

the length of several pitches of the tensile
ligament as they are wound on against a
reference linear scale such as the BW or
any other DRO, vernier calliper etc.

The linear calibration dimension will be
Number of pitches x 0.720 inches

Bolt a temporary index to the headstock
of the lathe to register with a mark on the
chuck. This will allow an integral number of
pitches to be counted when checking for
linear winding of the ligament. When
deciding on the layout within the housing,
keep the distance between the helix and
the feed thro' bush in the wall of the
housing to a maximum. This will narrow
the angle between the winding limits and
reduce the non-linearity due to this varying
angle. Note, that as the range of the
translator increases so do the non-
linearities due to winding angle. Mounting
the feed thro” bush at an increased distance
from the measurement helix will help.

Figure 1B is an inconsistent section
showing the essentials, which are:

A die cast box housing the bearings for
the axle on which the helical translator and
the slotted encoder are mounted. The
rewind spring which in this case is an ex-
alarm clock spring of the open variety is
anchored to the side of the box with the
inner end hooked to an arbor on the axle.
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The PCB mounted on an insulating
mount to make the height of the
collimating lens equal to the height of the
axle centre line.

Guarding the ligament outside the
reading head housing is obviously desirable.

The helical translator will be as good as
you make it. Using cheap, easily available
materials a linear digital readout using this
general arrangement could have a range of
one metre with a resolution of 0.05mm for
a cost of approx ten pounds (excluding the
PC). There are other ways of translating
linear to angular motion, the above being
the easiest. It is worth restating that: “Any
inaccuracies due to mechanical limitations
inherent in the translators of these linear
encoders are NOT present in the angular
encoders which turn the slotted disk
directly via an axially coupled shaft within
the machine setup.”

Testing the units in

XYZ configuration

You will need a COM (serial) port fitted
into your PC for each device connected up
to a maximum of four. Most PCs have one
or two serial ports already fitted, to fit
additional ports buy them on ISA or PCI

cards whichever suit your motherboard.
Add-on cards are available in single,
double or quad format. Keep a standard
serial mouse for running the software for
the first time. The program called ‘Rodent
Rules’ has been written by Allan Good a
Compucutter who uses CNC woodworking
machines at hobby level. It is available as
a free download (3-axis) from the
Compucut Users Forum.

The simplest way to access the forum is
log on to the Compucut Website at
www.compucutters.com, then click the
link at top left called Compucutters user
forum. The program is in the software
section under ‘Rodent’ and includes a
DOS mouse driver.

Install the program onto your hard
drive under Win 3.1, 85, 98 or 2000.
Connect the rodents and run the program.
You will be prompted with an
introductory screen then a menu screen
allowing the association of COM1 thro' to
COM3 with X,Y or Z axis display, an X or
Y mouse channel and a scaling factor.
Make your selections for the devices you
have attached and click OK. The screen
now shows all enabled devices, click
START and the program continuously
monitors up to three serial ports updating
the large XYZ displays. There is a short

text manual supplied with the program
which covers the details of all other
options. Anyone wishing to play with the
‘Rodent Rules’ but having no internet
access for the download can send five
pounds to COMPUCUT for the Radent
programs on CD. Address is elsewhere in
this magazine.

Final photo 7 is of a linear encoder
with frictional translator being used as a
high speed digitising head for scanning a
violin prior to making a cello sized copy.
Such gently undulating yet fairly complex
shapes are ideal applications for these
frictional devices as they do not involve
‘dead stops’ or rapid acceleration in the
scanned axis, yet are capable of being
read several times a second.

2
Suppliers

HPC Gears 01246268080 for gears,
racks and pinions.

RS Components WWW.RS.COM for
bushes, bearings, die cast boxes
Farnell Electronics 08701 22 77 22 for
Ad4Tech Serial Mice

CPC Electronics 08701 20 25 30 for
A4Tech Serial Mice

Making a very simple linear DRO

(This simple DRO is recommended for
anyone unfamiliar with computer

terminology, as a familiarisation exercise)

You will need:

An IBM or clone PC of any vintage,
your old Commodore or Spectrum will
NOT work here. If you are buying a PC
for workshop use then a 66Mhz ‘486 or

166MHz Pentium is a good choice as they

are very cheap. The ideal operating
system is DOS version 5 or 6 with
Windows version 3.1 or 3.11. If you have
the CD follow the attached printed
instructions to install the DOS mouse
driver and the ‘Rodent Rules'.

PLUS

A serial mouse of the ‘opto-
mechanical’ type, which means it uses a
frictional translator of the ‘ball and axles”
type. The AdTech ‘fast’ mice costing
99pence are ideal. These are fitted with a

9-way socket serial lead. If your computer

has a 25-pin COM port then buy an

adaptor for 25-pin to 9-pin serial. Plug the

serial mouse into the COM1 port in the
back of the computer. Check the
operation of the mouse by starting the
computer and when the C:\ prompt is on
the screen type MOUSE then press enter.

A message informing you that the mouse

driver has loaded will appear on the
screen. Now type TEST and press enter.
The test routine will echo the X and Y’

mouse channels to the screen as a pair of
co-ordinates. Moving the mouse on a flat

surface will show as variations of these
co-ordinates. This shows that the mouse
unit is functional, and can be
remembered as a useful quick test of a
mouse PCB. The plane of the flat surface
on which the mouse moves is often
formed by a grippy layer called a mouse

mat. Further reference to the ‘'mouse mat

simply refers to this lower plane of the
mouse housing.
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Remove the ball from the base of the
mouse, then remowve the screw which
holds the two halves of the plastics
housing together. Remove the top
housing and the mechanism is on view.
Moving the axles by hand will no longer
cause a change of display due to
extraneous light falling on the opto
detectors. Cover the unit with one hand,
then move the axles and the init will be
seen to operate. The X and Y channel
axles which lie at ninety degrees to one
another give different levels of physical
access. | chose the Y channel axle as the
operational channel. Rotation of this axle
can be made by :

a) The linear movement of a rod
moving in line with the unit and
passing over the PCB. Note, the rod
has to be displaced slightly from
centre so that it passes over the
integrated circuit and clears the
other components. OR

b) A hole for the rod can be made in
the mouse base and upper housing
allowing the rod to move
perpendicularly to the mouse mat.
This is easiest and the housing is
provided so we will make the first
tests with this configuration, but take
care when drilling the large holes in
the thin plastics shell.

Remove the PCB for drilling the
housing. The hole is a comfortable
clearance on whatever rod material you
have for your tryout linear elements, |
found Tufnol/silver steel to be the best of
the few materials combinations | had
available. Refit the mouse upper casing
and spot through to mark the position of
the hole through which the rod will pass. A
2mm clearance is adequately light-proof.

Decide how/where you are going to
test the readout unit, a backstop for the
guillotine or side fence for a circular saw

etc. Mount a flat bracket slightly larger

than the base of the mouse and

perpendicular to the travel of the unit.
Remove the mouse PCB and drill fixing
holes which will align with tapped holes
in the mounting bracket. Elongate these

fixing holes to allow adjustment between

linear element (the rod) and the Y

channel axle. Mount the mouse base,
then replace the PCB, then replace the

upper housing.

Mount the short rod firmly to the
moving part of the mechanism allowing
it to pass through the mouse. Adjust the
mouse to give a reliable grip between rod
and axle.

That's it. Watching the display will
indicate the level of repeatability for
different accelerations and it will be seen

that moving sharply to a dead stop with
these frictional devices is an absolute
‘NO-NQ'. Photo (7) shows my version of
this type of DRO with an extended

housing containing linear bearings, used

for digitising on an overhead router.

The display of the mouse test program
is not particularly visible when the

computer is mounted out of harms way.

Exit the TEST program and start

Windows by typing WIN then pressing

enter. Run the Rodent Rules program and

the enlarged display makes the data
visible from several metres.

At this stage you have beaten the

computing element and any

enhancements needed are now likely to
be straightforward applications of model
engineering workshop practice.

Additionally, these little circuits are very
transferable to other uses, the mouse

electronics can be rehoused in whatever

situation and at whatever resolution your

project requires, offering much scope for
imaginative instrument making and lots
of fun for a pound!!



A TALE OF TWO
READ OUTS (3)

e come now to the bit about
how to fit the Newall DRO to
the Myford, but first | need to
get the Health Warnings out

of the way!

GOVERNMENT HEALTH WARNING #1:
Buying a DRO can seriously damage your
wealth!

GOVERNMENT HEALTH WARNING #2:
The dimensions used to design the
components were taken from Myford S7B
Power Cross Feed Lathe Serial No.
SK123955.

As far as is | have been able to check,
the components should fit all S7 PCF lathes
after that serial number. However, | cannot
be sure that they will fit earlier S7 lathes,
ML7s, machines without the long cross
slide, etc., and cannot vouch for any
variations introduced by Myford since they
built my machine. So whichever machine
you have, you are strongly advised to
check the basic dimensions on your own
machine prior to manufacturing any
components, and then adjust the
component dimensions to suit. Some are
shown (together with the measurements
taken from SK123955) on the cross section
drawing of the saddle. Another one to
check is the location of the holes in the
back of the bed to which the Adaptor Plate
mounts - check the lateral spacing
between the holes and distance of the
holes from top of the bed.

And naturally, you use the designs at your
own rigk! As far as I'm aware the drawings
are correct, but you never know. If anyone
spots a mistake |, and others who might
wish to use them, would very much

appreciate your comments. The components
fit and work on my machine, but as far as
yours is concerned.... that's down to you!

| am bound to say that | didn't make
the X- and Z-axis brackets and Plate ‘B’
exactly as per the drawings. After
successfully making and installing the
original ones, | came up with an easier
way of doing things — Thanks, Murphy,
you're a ...well, we all know what
Murphy is! | would also add that the
information is provided to assist an
individual model engineer in making his
own components for his own use. Newall
have my permission to distribute the
drawings and notes to their model
engineering customers on that basis, so
any model engineer purchasing a Newall
system for their Myford can request a full
size set of drawings. Commercial
manufacture is not permitted without
prior arrangement, and these notes and
the drawings should not be copied or
distributed.

The Components

There's little to say about the components,
they're nothing more than exercises in
marking out, drilling, and a bit of milling or
filing, nevertheless a few comments may
be of assistance.

Adapter Plate

Some accuracy is needed with regard to
the countersunk holes in the Adaptor
Plate. These need to be carefully done,
since any errors here will mean that the
screws won't align with the tapped holes
in the bed, and the countersunk heads
won't sink properly but will protrude

Barry Harrison concludes by
E'resenting his arrangements

fitting the readout scales fo
his Myford Super Seven.

somewhat, impeding the seating of the
taper turning attachment.

If you want to use the full adaptor plate
to simplify scale installation, but don't
envisage ever wanting to fit a taper turning
attachment, then socket head capscrews
can be substituted for the countersunk
screws shown on the drawings, and the
holes opened up a touch to give you more
tolerance to play with. An alternative for
this situation would be to use only the end
say 250 mm sections of the plate to avoid
the need to drill the bed.

MNote that the bottom pair of
countersunk holes aren't essential as
Myford have, at some time or other,
dropped these from the lathe altogether.
The row of tapped holes at 43.4 mm from
the top of the plate are to take the taper
turning attachment and could be tapped 6
mm if you prefer.

X- Axis Bracket

In general, the dimensioning is not super
critical. Aspects on which comment may
be useful areas follows.

The width and location of the 3 mm
wide slots at 65.5 mm centres - these
take the bolts for the Microsyn head and
need to be in the proper position. If
you're not too fussy you can make them
a bit wider and a bit longer to give
yourself an easier ride.

The 7 mm hole next to the web needs
to be carefully positioned - too close to
the web and you won't get the socket
head capscrew in place, too far away and
the head will come too close to the cross
slide to allow the scale to pass through
the head. It also needs to align with the
tapped hole in the saddle wing normally
used for the coolant stand pipe. Make it
bigger if you so desire!

Z-Axis Bracket

The blind tapped M6 hole on the top of
the bracket takes the second bolt through
the X-axis bracket, as can be seen from
Photograph 3 in the first article. Not
critical if you've put a more tolerant hole
in the X-axis bracket, but make sure that
the end of the Z-axis bracket aligns with
the end of the saddle wing - purely for
appearance'’s sake!

The recess at the bottom of this
component was needed to clear the slightly
protruding rear gib strip — if yours doesn’t
protrude, you don't need the recess.

The M5 hole in the centre of this bracket
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might seem to be positioned a little higher
up than mecessary — it's necessary, it's put
there to give you a better chance of not
drilling in to one of the gib strip bolt holes.
How do | know this?.... silly question!

Plate ‘B’

Same comment applies to Plate ‘B’, also
make sure that the holes in Plate ‘B’ align
with those into the side of the Z-axis
bracket. The spacing between these holes
must align with the slots in:

Plate ‘A’

This plate is supplied as part of the
mounting kit - apart from the scale
supports, it's the only bit of the mounting
kit that's actually used, apart from the
bolts! The mods required are to drill the
central 7 mm hole (needs to be centrall)
and put in the slots at the bottom of the
plate in place of the original M4 holes.

Single end mounting block

Basically as supplied by Newall, assembly
is considerably eased by taking 2 mm from
the top surface of the mounting foot.

Scale guard

Now this one does need some care in
drilling and countersinking the holes, they
must align with the holes in the side of the
top slide, and the screws MUST be fully
countersunk - there is very little clearance
between the guard and the reading head.
The 4 holes in the guard and cross slide
may be over the top, two would probably
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do. But | guess I'm a dedicated follower of
the belt and braces approach.

| drilled the guard and the cross slide
separately using the DRO system on the
mill, and everything aligned to perfection.
If you haven't got the capability to do the
same, I'd suggest drilling the guard first
and using it as a jig to drill the cross slide,
but make sure that the guard is
positioned just a touch below the top of
the cross slide before you put the drill in.
You can use any convenient countersunk
screws, | used 2BA slotted screws purely
because | had a box full. The cut out at
the bottom of the guard provides access
to the gib screws.

Cross slide drillings

See the comment above re alignment with
the holes in the scale guard. Other than
that, not critical. The M5 hole takes the
Newall single end mounting bracket, which
has got a big slot in it for adjustment.

Extension for taper turning

attachment

The use of this should be obvious... |
hope so, because there aren’t any
photographs of it! After going to all that
trouble to provide for the TT attachment,
and carefully installing and aligning it, |
haven't used it since installing the DRO,
and so haven't got round to making the
extension!

That's about all | can think of to say with
regard to the components. So now you've
shelled out all that hard earned brass,
chopped up some metal and drilled and
tapped a lot of holes, time for:

Assembly to the lathe

This bit is presented as bare instructions
for assembly of the mounting
components, the procedure for aligning
the scales and heads is not detailed as that
will be available to those who buy the
Microsyn system, and of no interest to
those who do not.

1. Remove the saddle clamp assembly
from the rear saddle wing and discard it.

2. Bolt the X-axis bracket to the saddle
wing using the existing 4" BSF tapped
hole ( normally used for the coolant
stand pipe) and align to the cross slide
axis using a DT| - better than +/-
0.002" required over the length of the
bracket - tighten securely. A socket
head cap screw must be used as there
is insufficient clearance for anything
else. And no room for a washer!

3. Fix the Z-axis bracket to the X-axis
bracket, holding the Z-axis bracket
firmly against the rear of the saddle
wing and the underside of the X-axis
bracket. Tighten securely.

4. Use a 5 mm drill to drill the saddle
wing M6 tapping size, using the 5 mm
hole in the bracket as a guide bush.
Remove the bracket and open out the 5
mm hole to 6.5 mm (clearance for M6).

5. Tap the saddle wing M6 and fit an M6
stud.

6. Re-fit the bracket, fit a temporary nut
over the rear M6 stud. Check
alignment of the X-axis bracket, make
sure the Z-axis bracket is against the
saddle wing and the underside of the
X-axis bracket, then tighten everything
up gradually.
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10.

11.

12.

13.

14.
15.

Remove the M6 nut, fit the spacer
plate and Plate ‘A, followed by Plate
‘B’, the modified Newall mounting
plate. Hold Plates ‘A’ & ‘B’ against the
underside of the X-axis bracket, re-fit
the M6 nut to the central stud and use
2- off 6 mm socket head cap screws to
hold the ‘A’ & ‘B’ plates to the Z-axis
bracket. Tighten securely.

Install and align the reading heads as
per Newall instructions.

After making the X-axis scale guard,
remove the cross slide and use the
guard as a jig to drill the cross slide -
ensure that the top of the guard sits
below the top of the slide, but by no
more than 0.2 mm... more than that,
and the reading head may foul the
guard. Drill and tap the M5 hole for
the scale mounting bracket.

Re-fit the cross slide and guard,
hopefully the guard will clear the X-
axis reading head!

Bolt the adaptor plate to the back of
the bed using ¢/sunk screws in ALL
the holes, note that later machines are
missing the lower row of tapped
holes..

Fit the Newall support pins to the M6
holes at the extremities of the adaptor
plate, then install the rest of the scale
support fittings and fit and align the Z-
axis scale in accordance with Newall
instructions.

After modifying the Newall single-
ended scale mounting bracket, fit it to
the cross slide using the M5 hole in
the side of the cross slide.

Install and align the X-axis scale in
accordance with Newall instructions.
Route the cables carefully to ensure
that they don't kink and don’t hang
down in to the tray. Secure the cables

with the supplied clips, as shown in

the photographs of Part 1.

Connect to the read out, switch on,

and follow the Newall instructions for

setting things up
After fitting and aligning everything,
and ensuring that the things are
functioning correctly, you can remove
the socket head cap screw between the
X- and Z-axis brackets, then re-fit it
using a Loctite or similar thread
retaining compound. Do the same for
the cap screws holding the ‘A’ & ‘B’
plates to the Z-axis bracket. The whole
assembly can then be removed and re-
fitted by removing just one cap screw
(the one into the top of the saddle
wing) and one M6 nut, and everything
should stay in alignment.

It may be necessary to make a new %"
BSF hex head bolt with a thin head to
replace the rear gib strip bolt nearest to
the tailstock.

16.

17

18.

That's it, job done. Time to stop making
bits for the lathe and start making bits for
the model. Or whatever. Time to start
using this magnificent bit of technology,
and most importantly, enjoying it's use. It
really does make a difference. But
remember that it can only help you to
produce good work, it can't do it for you,
you're still the one on the end of the
handle, still the one grinding the tool bit.
It won’t make you a better model
engineer per se. If it comes out wrong,
don’t blame the DRO, look at what
YOU'VE done wrong. And in particular,
don't forget that you can switch between
radius and diameter readings on a lathe
system. And having selected one, dont
forget which one you've selected - jobs
come out the wrong size if you do, or

holes drilled on the boring table come out
in the wrong places. Accurately sized jobs
and accurately positioned holes ‘tis true,
but wrong, noticeably wrong! How do |
know this?...Another silly question! Been
there, done that, bought the T-shirt... but
it didn't fit!

Conclusion

So far as installing the DRO on the lathe is
concerned, some may accuse me of over-
complication, or of doing things the hard
way. Guilty as charged, M'Lud, but | plead
mitigation as it was the only way | could
come up with of fitting the DRO to the
Myford without compromising the use and
maintenance of the machine, or risking
damage to the DRO during operation. There
must be other ways of doing it, perhaps
better ways, and if anyone comes up with
an alternative |, and I'm sure many others,
would be pleased to hear about it.

| hope that these notes have been of
benefit to those who intend to install and
use a Digital Read Out system, whether it
be the Newall Microsyns, or one from
another manufacturer. For those who
choose other options, | hope that they
serve to provide you with some ideas as
to how to get round the problems of
fitting the things to a relatively small
lathe. For those who currently have no
intention or desire to use DROs, | hope
that my outline of the possible
advantages may whet appetites for the
future. For those not prepared to set aside
significant amounts of hard earned cash
for one of these undoubtedly expensive
toys, it may well be worth having a close
look at some of the lower cost
alternatives which will give most of the

advantages of DRO facilities. @‘
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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.

DIY Waterslide
Transfers

Whether your pet project is a model,
restored motorcycle or stationary engine,
the finishing touches will usually involve
decals or transfers, and while commercial
suppliers cater well for popular items, the
special may be another matter. Jetcal is an

paper. Immerse in water far one minute
then apply to a clean surface by sliding the
decal from the white backing paper. As
Jetcal is supplied as a white paper, any
unprinted areas remain white. Howewver
these areas can be rendered transparent
by coating the decal with solvent based
varnish.

More information can be obtained from
the website www.thedecalpaperstore.com

or email
questions@thedecalpaperstore.com or
post to The Decal Paper Store, PO Box
1687, Stoke-on-Trent ST1 3TR

inkjet printable decal paper which allows
the creation of tailor made designs using
PC and inkjet printer.

Design, scan, or digitally photo the
image, then print directly on to Jetcal

Part Off Par Excellence

Steve Clarke runs Clarke Engineering by day, and relaxes with model engineering
out of hours. Wearing his ME hat he was dissatisfied with the high cost of
replaceable tip part off tools for the larger (5 - 6%in.) lathe. (Even at sale time the
cost of tips blade and block, was approaching £160-00) He now offers a package of
2mm wide tips, blade, and block, sized for toolposts able to take 16mm sg. tools, for
a little over half this cost. The tips are professional type with top groove to
encourage chip width reduction and improve surface finish.

Having, like Philip Amos, experienced rigidity problems over the years when
parting off on front toolposts, | now only ever use a rear toolpost for these duties.
So when Steve sent along a kit for a look see, | popped it on the back of a Herbert
6%in machine to try. It's claimed you can actually part material up to 130mm dia,
provided the cuts are taken in stages, and the tool overhang stepped out as
required. For my purposes, it was convenient to work with some 1%in non free
cutting mild steel bar. To give the effect of something larger, and be a bit more
brutal to the tool, the blade overhang was increased to about 1%in. which would
correspond to parting 3in. dia. bar.

As can be seen from the photo, a little more attention on my part to tool height
setting would have improved the residual pip. Nevertheless an excellent finish was
maintained from the periphery to within a radius of about 5mm, when presumably
the reduced surface speed caused slight degradation. ( 850 RPM was used with
coolant.) A dimensional check showed squareness to be within 0.002in. apart from
the pip, even with the excessive overhang. Set correctly for the 1%in bar, it is
probable that squareness would be held within a thou. So basically this is an
industrial
quality part off
system at
around half
professional
price. The
quoted price of
£89-50 includes
VAT and post &
packing.

Clarke
Engineering can
be contacted at:
11 Basey Road,
Rackheath
Industrial
Estate,
Norwich, NR13
6PZ, or by
phone: 01603
722 023

—And from
Enginewise

Under the direction of Paul Prince,
Enginewise is a business which
specialises in corrosion protection, with
particular emphasis on i.c. engines, but
relating to tool and machinery storage,
and also extending to specialist paint
and plating products. For engines
which may be used occasionally, or
stored long term, the relevant products
include oil additives (with vapour phase
and contact corrosion inhibitors),
dehydration kits, and closure kits. For
applications such as tool cabinets, \.C.I.
emitters, corrosion control paper, and
silica gel sachets are provided.

The products may be of interest to
owners of classic vehicles as well as
being directly applicable to items of
workshop equipment during the winter
months.

One photo shows a fully overhauled
spare Rolls Royce Merlin engine at the
Shuttleworth Collection. Following
rigorous tests, Shuttleworth selected
V2K oil additive and Enginewise
dehydration plugs to preserve the
restored engine in its airworthy
condition. A second shows a
dehydration plug being inserted into a
Ural motoreycle engine.

The website www.enginewise.co.uk
gives information on test methods,
results etc. and specific problems can
be discussed on the helpline 01472 347
400 Enginewise are located at 3
Venture Business Park, Gilbey Road,
Grimsby, DN31 2UW.
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Badger Range: Three Airbrush Kits
and a Sandblaster

Badger's three level range, acknowledged as rising to the Rolls-Royce of airbrushes
is now complemented by a Mini Abrasive Gun Set. Airbrush sets start with the sub
£20-00 model 250-3 external mix kit featuring simple air and paint controls to vary
the paint spray pattern.

The Versatile Spray set (350-3) is again an external mix airbrush giving an
increased spray volume and handling higher viscosity materials. The supplied
“medium fluid assembly” caters for line widths between % in. and 1%in. optional
accessories extend the capacity from ¥in. to 3in.

Top of the range is the Precision Airbrush Spray set (Model 200-3) which
operates on the internal mix principle, giving a fine spray pattern for professional
results.

The Mini Abrasive Gun Set (Designated 260-3) is capable of removing rust or
paint from small areas, or of etching glass for decoration or security. Compared to a
typical sand blast pot, its diminutive size makes it more convenient for the smaller
job. Everything required is included in the kit, and all consumables are available
separately. For more information contact Shesto Ltd. sales@shesto.co.uk

B seoGin

A'AIRBRUSH |

Air Duster from
Kenro

Kenair was
originally conceived
for use in the
photographic and
subsequently film
and video industries,
and avoids the need
for expensive or
NoIsy COMPressors
and air lines. Kenro
envisage hobby
users will include
amateur
photographers,
artists, astronomers,
model makers, small
gauge train
enthusiasts etc. In
commercial
situations it has also
been found useful in
connection with
cleaning and
maintaining
personal computers,
electronic
equipment, audio,
and home
entertainment
systems.

The air dusters
are available in
three aerosol style
sizes, with prices
starting at £4-49,
from photography
retailers, stationery suppliers, and
national store chains. For more
information call Kenro on 01793 615
836.

AT REMOVER OB
FROTOGEAPWIC,
SOMESTIC, OFFICE 08
LAMMATORY USE

New Machine Mart
Catalogue

Bigger than ever, Machine Mart's new 308
page trade catalogue gives details of a vast
choice of garage equipment, power tools,
hand tools, metalworking and
woodworking eguipment, gardening
equipment plus much more, all at
competitive prices.

With over 499 superb new products and
537 reduced prices, this new catalogue is a
valuable reference for anyone needing
tools or equipment at home or at work.

For your free catalogue call into any of
Machine Mart's 44 superstores nationwide,
call the catalogue hotline on 0845 450 1855
or e-mail sales@machinemart.co.uk You
can also order a catalogue by visiting the
website at www. machinemart.co.uk

such as this will in time take
precedence. Sizes covered are 1.0,

with two taps (taper and bottoming)
and a die for each size. Interestingly
the dies are not split, and therefore
do not need setting to size. Also
included in the price (£24-95) are two

carriage. By comparison, 12BA is

set has two sizes smaller than this.

Copies of the catalogue can be
obtained by letter, phone or email:
Chronos Ltd. Unit 8, Executive Park,
229/231 Hatfield Road, St Albans,
Herts, AL1 4TA, phone 01727 832 793
email: sales@chronos.ltd.uk

1.1, 1.2, 1.4, 1.6, 1.8, 2.0, 2.2, 2.5 mm.

tap and one die holders, VAT, and UK

approximately 1.3mm OD, and so this

Chronos — New catalogue — new products

The latest 120 page catalogue is now available free to readers, and amongst the
new items is the miniature metric tap and die set (see Photo). This is likely to
interest those involved in small scale activities. As we move progressively away
from the older standard imperial and BA standards, and more towards metric, sets
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TWO DAYS IN THE
LIFE OF AN EDITOR

rst

“Prize
winning
ical
Mill by
Philip
Arnold

he appeal of either the Midlands
Model engineering Exhibition, at
Donington, or the Open Week at
Myford Ltd. would have provided
sufficient reason for the journey south.
Taken together, and with an invitation to
visit Dick Stephen, the lure was irresistible,
and there was no option but get motoring.
Accommodation had been booked by
Graham Burhouse, who with his wife runs
Jean Burhouse, known locally in Dunkeld
principally as a specialist supplier to
woodworking enthusiasts, but also to the
model engineering fraternity as a
distributor of Proxxon tools and
machinery. Graham was exhibiting at the

2. Barry Jordan’s part built
1/5 scale Jones & Shipman
surface grinder

The Midisnds
MOOFL ENGINEERING EXMISITION 2002

15 SCALE MODEL OF THE JONES AND
SHIPMAN 1450 SURFACE GRLI[I_QEH :
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show, being aided and abetted by our club
chairman Philip Newman.

Day One — The
Midlands Model
Engineering Exhibition

A quick tour revealed a number of
interesting workshop equipment items,
and photos of some are shown here. A
chat with Barry Jordan shed a little light
on some of his construction methods, -
bolt together rather than complex castings.
His productivity enhancing tool carousel
was on display causing some discussion.
He now feels it needs more tool stations.

Looking around the trade stands, a
number of special offers and new products
were in evidence. The Chronos offer of a
Vertex 6in rotary table at £100-00, was too
good to miss.

Several accessories are now being
marketed to the amateur workshop sector
which utilise industrial 5C collets. The
collets are a long established standard,
available at different prices and levels of
precision. It is also possible to buy
“Emergency” collets which are supplied
unhardened for boring to required size.
The Spin Indexer has been available for
some time, giving quick dividing to one
degree intervals. Two new devices seen on
the Warco stand, were precision ground
square and hexagonal collet holders,
which could allow the collet and workpiece
to be held in a three or four jaw chuck, and
then transferred to a milling vice. For these
items, collet closure could be by either a
screwed ring or a quick act handle. For
conventional precision turning, a low cost
5C chuck is also available.

Day Two - a morning
at Myford

For a number of years, given that the
Midlands exhibition is one good reason for
amateur engineers to visit the Midlands in
October, Myford Ltd. provide a very good
second. Arranged to run concurrently, the
firm runs an open week, during which the
spares counter, and showroom are open and
factory tours are available. | had arranged to
meet Neil Read, Technical Editor of Model
Engineer, and for both of us to visit Myford
in the morning, and Dick Stephen later.

It is perhaps not generally appreciated
that the company not only manufactures
new machines, (Super Seven lathes, mills,
and both manual and cnc grinders for
industrial use) but also provides a spares
support for ML7 onwards, and in turn sells
on machines taken as trade ins, many of
which are refurbished to exacting
standards. Some idea of the mouth
watering new machines can be gained
from the photo. Second hand tooling
bargains were also on hand, and even
after many years of Scottish indoctrination
on the art of parsimony, | was still
persuaded to part with money.

The factory tour which this year was
limited due to building alterations,
provided an object lesson into why a new
Super Seven is not cheap, and how the
reputation for quality has been earned.
Taking the saddle assembly as an
example, the ground saddle has its
dowvetails hand scraped to match a master.
The cross slide is then scraped to fit the
saddle thus forming a matched assembly,
the scraped finish giving a combination of
excellent fit with oil retention. One of the
photos shows the master angle and two
scraper types used. A similar approach is
adopted for the headstock bearing. It is

3. An expansion link
machining jig shown by
North Cheshire M. E. S.
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4. The toolholder carousel by
Barry Jordan

®

[#6:A'saddle at the scrapingiege. =T

known that when the bronze bearing bush

is fitted to the casting, a minute amount of

distortion will result. To eliminate this, the
bush is hand scraped to match its
designated spindle. It was also explained
that lathe bed castings are aged and then
pass through the various machining
operations which are sequenced and
spaced timewise to avoid distortion.
Although not part of the Myford
organisation, Abbco operate from one of
their buildings. They are specialist tool

8. Hand scraping a headstock bearing.

regrinders, supporting local engineering
companies, and have a very
comprehensive selection of tool and
cutter grinders, and drill grinders. To
completely regrind a %inch endmill (end
and flutes) would cost rather less than
£4-00, making it substantially cheaper
than replacement. Following the recent
discussion involving Ray McMahon, the
opportunity was taken to ask about the
angle of dish on the end teeth.
Interestingly, the answer was that

5. Model Engineering Heaven? A lifie of
new Super Seven lathes. }

originally one degree was more or less
the standard, however nowadays two
degrees is common, and three or four not
unknown. Abbco are at Wilmot Lane,
Chilwell Rd, Beeston, Nottingham NG9
1ER phone/fax 0115 922 6060.

Later in the afternoon we arrived at
Dick Stephen’s workshop for a high speed
tutorial on his latest CNC upgrades. He
has agreed to write up the changes and
we look forward to seeing the details in
print soon.

9. A batch of headstocks, awaiting the next assembly stage.

N
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Large scale quick fix

Mr H Dawson of Dereham
writes

Another bit of useless information has
come to my mind. Some fifty-five years
ago, | was employed at a colliery in the
north east. The air compresscr, a two
stage double acting machine made by
“Walkers” (Wigan), developed leaks
around the cylinder cover joints, showing
initially as little bubbles and which if left
untreated would have got worse.
Complete dismantling would have been a
major operation.

But the leaks were sealed without
stopping the compressor, by a man who
hailed from Sunderland. He made up steel
shoes lined with lead to bed down over
the different leaky areas. The shoes were
fitted with an “Injector” — a two inch AF
hex bar, and strapped down with wire
scaffold cords. The injector was loaded
with a rubber compound, which was then
forced into the leak by a three quarter whit
bolt serewed into the end. The compound
was left for a time to vulcanise, then the
shoe and injector removed, cleaned, and
then bedded on to the next leak. Thus all
the leaks were sealed without stopping the
COMPpressor.

Confusion to the

enemy — or ourselves
John Brittain writes:

On checking the drawings contained in my
article ‘Dividing in the Super Seven’ |
notice that several alterations have been
made to the dimensions layout, with a
number of ‘rules’ being broken as a result.
According to B.S. 308, where possible, all
horizontal dimensions should be shown
with the measurement ABOVE the
dimension line and all vertical ones above
the line when viewed by turning to the left.
Whilst | accept that a certain latitude may
be desirable in these matters when
planning layout, sooner or later confusion
will be introduced if the above rules are
not observed..

By way of illustration, may | be
permitted to tell the following tale:

During my National Service time the
Army, | found that | was quite a fair hand
with a Lee Enfield rifle and was therefore
somewhat dismayed to find that, on one
occasion, whilst firing at a range of six
hundred yards | had managed to miss the
target altogether. Checking the setting of
the sights was the obvious answer but
nothing appeared to be amiss. The next
day was crucial since we were firing to
gain our “third star’ and therefore a pay
rise, so, in desperation, | pondered the
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problem anew. One final check on the
sights revealed the truth. Up to five
hundred yards, the graduations were
engraved ABOVE the numbers but,
presumably because the scale was not
linear, the number six hundred was
engraved BELOW the graduation line. |
had therefore inadvertently set my sights
at SEVEN hundred yards. My subsequent
score of four bulls and an inner ensured
that | gained my third star and a pay rise
of three and sixpence (18 p). Poor
“Dimensioning” almost cost me that
princely sum!

Still in business

Mr John Burridge of Oxford

writes:

After reading the article in MEW issue No
84 on the machining of a vertical
swivelling slide, for which the castings
were obtained from a Mr Ward about
fifteen years ago, | can advise that Mr
John Ward can still provide castings and
finished components for many
accessories. He also supplies replacement
parts for many lathes and milling
machines no longer made, parts such as
long tee slotted cross slides, boring tables,
plane and swivelling vertical slides, face
plates, chuck back plates, lead screws,
cross and compound feed screws and the
acme nuts to go with them. In addition he
also makes many gears in DP and Mod
types in various pressure angles, together
with a number of vices, rotary tables and
angle plates.

He can make one offs at reasonable
prices either from part supplied to be
copied or from drawings.

The machines that he mostly makes for
are Boxford, Raglan, Southbend, Atlas,
and Halifax but can do things for many
more. Ring him for a price list!

His Address is 27 Trent Row, Foulridge,
Nr Colne, Lancashire, BB8 7QF

Tel No 01282-869262

Gas Firing

Mr D. W. Peddie of Woking

writes:

In Issue No.85 Mr T H Burt from Rochford
asked for advice on gas firing model
boilers.

The best thing he can do in my view is
to get in touch with Bruce Davey at Bruce
Engineering, Hollow Tree, Penny Lane, off
Walton Bridge Road, Shepperton,
Middlesex, TW17 8NF; Tel. 01932 245529;
Fax 01932 226738.

He will not only be able to give Mr Burt
all the advice and guidance he will want,
but also provide the systems, gear and
equipment he will need.

Galling Avoidance

Mr Gerhart Wagerer of
Toronto, writes:

| bought issue 84 of MEW because of
the informative article on the pros and
cons of stainless steel. One technique |
have seen used to avoid galling of screw
threads is to silver plate the fastener or use
a thin silverfoil between the threads.

Screwcutting stop and
spline technique

Mr B. Campbell of Perth,
Australia, writes:

Suggestion For An Article

| have been a reader of the Model
Engineers Workshop magazine since the
first issue and have enjoyed reading the
various articles. | have made some of the
items discussed for use in my own
workshop.

One project that | have never seen is
one about modifying a small lathe to give
automatic stopping of the leadscrew
though a dog clutch as Martin Cleeve
described in his book “Screwcutting In The
Lathe”.

| am sure that others must have
modified their lathes in a similar fashion
and maybe one of them could be asked to
prepare an article giving details of
dimensions, how the headstock was drilled
ete (preferably for a Myford lathe).

Also on the same subject of auto
stopping the leadscrew | have noticed that
the Round Bed Drumond lathe has what
appears to be an adjustable auto stop but |
hawve never read of any discussion as to
how well it worked, whether it is only a
feed stop or if it can be used for
screwcutting. Maybe this is food for
another article.

Cutting Keyways And
Splines

As | was writing | thought that other
readers might be interested in a method of
cutting long key ways and splines which |
hawve not seen described. | devised this
method while working in a workshop
having only a lathe. | have also used the
method for tap fluting.

My method is to centre one end of the
work and reduce the diameter for a short
length on the other end, then put a live
centre in the lathe spindle and grip the
reduced end in a drill chuck in the tailstock.
Finally, using overhead gear or other
means driving a milling spindle on the
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saddle, the lathe may be started, and the
leadscrew or auto feed engaged to give a
uniform and effortless feed. The live centre
then allows the main spindle to rotate
while the workpiece is held stationary by
the tailstock drill chuck.

For splines or multiple key ways a short
length of square, hexagon or other shaped
metal can be attached to any clear part of
the job and, after loosening the drill chuck,
the job can be rotated using a level or try
square against each flat in turn to achieve
the number of divisions required.
Interestingly, the square or hexagon does
not need to be concentric with the shaft
and this means that one plate can be used
with many different sizes of shafts. A
travelling steady may also be used to give
a uniform depth of cut.

Peter Rawlinson described an auto stop
modification for a Taiwanese lathe in issue
74. If any reader wishes to contribute an
article on modifying a Myford then please
get in touch.— Editor.

Caveat Factotum

Mr M. Kingham of Sunbury

on Thames writes:

| have been an appreciative reader of MEW
for many years now, and one of the
aspects | value is the publication of ‘down
to earth’ practical tips to help survive a day
in the workshop®. Although | have my own
workshop - which is now more of a
repository for things which will
undoubtedly be useful sometime inthe
future, | am currently engaged in beating
‘nine bells’ out of the machine tools in a
local evening institute. During the daylight
hours these machine tools are engaged in
inculcating the delicate and precise skills of
sensitive engineering techniqgues in young
persons, thirsting for careers in
engineering, - or so it is thought.

As a consequence it is essential that we
unsuspecting ‘oldies’ of the night shift
check every conceivable aspect of the
machines before use, which can absorb a
considerable amount of our limited time at
the institute. The tip that | offer here may
already be known, but | have never seen it
in print so it may be of some use “out
there”.

The problem is that of a milling
machine vice that has mischievously been
set, and bolted down, ever so slightly out
of square with the machine ways. My
technique to thwart this little prank is to
select a machined angle plate, large
enough to allow one web to be gripped in
the machine vice and the other web to
overhang the inside table edge, projecting
horizontally towards the milling machine’s
column. Now just slacken the fixing bolts
s0 that the vice can be just slid on the
milling machine table and advance the
table so that the edge of the projecting
web abuts against the flat machined
surface of the column and then gently
settle the vice with the plate fully
contacting the column, tighten the fixing
bolts and hey presto! The vice jaws should
now be parallel to the column and with
luck, perpendicular to the horizontal axis of
the machine. To set the vice jaws parallel
to the horizontal axis, merely hold one
web of the angle plate, this time with the
arris vertical, and repeat the performance.
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This | find to be much quicker and easier
than fighting the ‘evening institute’ dial
gauge and its stand with the unsecurable
knuckle joints. Why are they always
missing the spring washer? And why are
the spigots are always loose in the
clamping boss? ...which always leaves a
little ‘rock” no matter how murderously
tight the clamping screw is applied.

Hoping that this quick and dirty solution
will find some acceptance, even in the best
regulated workshops. Of course the purists
with impeccable measuring gear will no
doubt wish to just check this procedure to
the odd miillionth or so, and no doubt find
it wanting. But when faced with an
evening session of short duration and a
need to achieve something in that time,
this may help save a few precious
minutes.

| include a few other tips for users of
communal machines. The daytime
scholars love to set the all the emergency
OFF pushbuttons, and to leave the lathes
set on the highest speeds, the suds pump
tap fully open and pointing skywards, so
after having operated all the various
switches and contactors, ‘sussed out’ the
emergency stop, finally switching the
machine on, we are presented with a
terrifying acceleration of the spindle and
chuck, whilst spraying the ceiling with
cutting oil. In addition to the vice problem
mentioned above, the milling machine
spindle rotations may be left in the wrong
direction for the cutters. There is nothing
more tempting than to find a machine with
a suitable cutter, the vice already in
position, just ready to go! Beware.

Harold Hall writes:

Reading (issue 85 page 50) Raymond
McMahon's follow up to his cutter grinder
series, | was interested in his comments
regarding sharpening end mills / slot drills

with their cutting edges at 90 degrees to
their axis. As | see the situation, all values
inherent in manufacture, be they electrical
or mechanical, have permitted levels of
deviation (tolerance). In mechanical
engineering these will be predominantly
values of length, diameter and angle. The
smaller the tolerance, the more difficult
and costly the manufacture. For this
reason, even the most precise item has a
permitted tolerance.

You may ask. where is this getting us
with respect to the cutting edges on an
end mill. Well, if an angle of 90 degrees is
the nominal value, some deviation will be
permitted that may produce either hollow,
to use Raymond's terminology, or mound
end form. | prefer the terms concave and
convex.

If the cutter becomes convex then the
cutter will be called upon to take extremely
fine shaving type cuts on its end cutting
edges. Whilst this may just be possible
whilst the cutter still has razor sharp edges
it will not be possible once this edge has
been lost, which will soon happen, and the
resulting finish will suffer badly. Even with
the cutting edges exactly at 90 degrees a
similar situation will surely result if the
machine spindle is not exactly 90 degrees
to the table movement, (another permitted
deviation)

For these reasons my impression is that
the end cutting edges should be ground
slightly concave, say by 1 degree, to avoid
these situations developing. Checking my
end mills / slot drills, all practically new but
from various manufacturers, shows that
they all have concave ends. A dovetail
cutter is similarly ground. Being an
electrical engineer my experience of
mechanics in industry is limited so |
cannot be adamant, perhaps some more
experienced reader can either confirm or
contradict my understanding of the
situation. However, in the home workshop
where precision cannot easily match that

Tool and cutter grinding
Mr W Vogelbein of Kempton Park, South Africa, writes:

In issue 83, Ted Wale mentioned difficulties turning a large disc defect free. | had the
same problem using the rules for grinding toolbits set out in the South Bend Works
little booklet “How to Run Your Lathe”. The following was suggested to me by a
Master Toolmaker and it worked like a dream.

Its key feature is a small notch cut into the top side of the tool bit, next to the
cutting edge. Side rake and end relief are about 7 degrees, as usual, all other angles
are arbitrary. A small rounded nose is allowed and does improve the smoothness of

the turned surface.

Toolbit seen from top
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of industry, surely end mills and the like
should be ground concave.

Explosive remedy
Mr Paul C. Dickie writes:

In Scribe a Line - Issue 85 there is a letter
from Mr H. Dawson. In his final paragraph,
he stated that as a form of first aid in one
workplace, “burns were treated with picric

Philip Amos writes:

In MEW issue 85 Mike Haughton
describes his acquisition of a new lathe
and comments on its features. In
particular he mentions his struggle with
belt changing. My Taiwanese lathe is an
earlier model of generally similar design
which | purchased in 1983. It shares
some features and | experienced similar
inhibition at belt changing in the early
days. However | made a “belt changing
strap” from woven cotton webbing 25
mm wide and 1.5 mm thick by sewing
the ends into loops see photo 1. Each
end loop is 120 mm long; there is a 40
mm sewn length and about 100 mm in
the middle - total material length about
750 mm.

In use the belt tension is reduced by
means of the lever (behind the chuck),
then the strap is threaded around the
lower (rear) part of the belt and both end
loops are placed over the left hand. See
photo 2. This hand can now exert
sideways pull on the belt while the right.
hand rotates the upper pulley (and belt)
over towards the rear. This feeds the
strap (and belt) forwards around the
lower pulley, and in fact off that pulley
on to its adjacent smaller one. The strap
is removed and the belt is fed on to the
larger upper pulley while still turning
with the right hand. The full belt tension
is then restored with the lever. This
whole procedure takes only seconds to
complete.

To move the belt the other way the
strap is not needed. After reducing belt
tension the belt can readily be fed from
the upper large pulley to its smaller
neighbour. Following this the belt can be
fairly easily induced to climb on the
larger lower pulley. The full tension is
then restored with the lever.

For the 3 stepped intermediate
pulleys, once the belt tension is reduced
(same lever) the belt can easily be
moved provided one always first moves
the end which goes from a larger pulley
to a smaller one.

| have had good service from my
lathe, but there are some points which
might be helpful for prospective
purchasers to consider.

1. My machine is a long bed (36"
between centres) - in my view the
langer the better within reason.
However it is not a gap bed and |
have found this a limitation on some
occasions.

2. It has a screw on chuck - a camlock
arrangement is safer and also allows
reverse turning.
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acid”. At first | found this incredible given
that 2,4,6 trinitrophenol, the systematic
name for picric acid, is also known as
Lyddite, and it was under that name that it
was used in artillery shells in the Great
War as a contact explosive. However,
further research in “Explosives” by John
Read, published by Penguin in 1942
showed that indeed picric acid was used
as an explosive, a dye, and as a remedy
for burns.

Belt changing aid

3. Tailstockis 2 MT - if 3 MT would
provide more positive retention of
drill chuck when using large drills.

4. Calibration is metric only - | favour
this rather than dual (inch/metric)
calibration which | feel can easily
lead to error.

5. It has an 8 tpi leadscrew. This allows
the use of a threading dial when
cutting imperial threads; and with
a 127 tooth change gear exact
metric threading. Of course you
can't use the threading dial for
metric - but then you can't use it
with a metric lead screw anyway.

6. To achieve some metric threads
you need a change wheel with
teeth a multiple of 7 (not provided
in my original outfit). |therefore
fly cut a 35 tooth gear which
works fine.

7. On drill/mills the vertical feed rack
and pinion are based on circular
pitch (inch or metric) which
yields an exact linear movement
for a given rotation; but on my
lathe the saddle drive rack is
module pitch. Furthermore one
revolution of the saddle
handwheel moves the saddle 14.5
mm (almost); it is calibrated 145
divisions but that is not really
convenient. Also because of Pi
there is progressive error as one
traverses along the bed. There is
no room to fit a calibrated
handwheel on the end of the
leadscrew, so this error just has to
be known, accepted or allowed
for.

Perhaps other readers have memories

of “Dastardly concoctions” used for
medical or other purposes. For more
information on picric acid, the following
web sites may be of interest:

http://tinyurl.com/lyda
http:/ftinyurl.com.lydc
http:/itinyurl.com.lydd

8.  As extras | purchased a vertical slide

(called a milling attachment), a
taper turning attachment and a
suds pump. The former is rather
large and clumsy but does the job;
the taper turning arrangement works
well; and the suds pump is
satisfactory.

on abelt
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TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

Thasa notes are witten purely for g

2. Full irdoam i

1 ks contained in the Competitors” Information booklet whidch is sent to every entrant as part of the information

package. ¥ you have an itemn and ane unsure as to the Class into which it should be entered, leave that section blank and we will take care of 2. The Judges have the nght
To move sy competition mdhdbe info another class if they feel that by doing o @s chances of ganing higher marks of 4 more appropeiate award are impaoved

please mdicate ths By writing Loan on

the foem in the box identifying the Class
Loan modets @i mal pedged but carry all
other privieges associsted with
competiion s

Part built madely are panicularly
wolcome in the Laan Section, vesitors like
to see work in progress, and enry doss
not peaclude the item being entered in
competiion when completed

Tho classes listod below are
those associated with mainstream
madel angintering

Club exhibits

Where a club is exhibfing, each model
should be erored on a separate entry
tormand clearly ident®ied a3 a club exhaidi
by ertaring Laan/Club in the class saction
bax. This ensures that we hawe a tull record
of all madels on display dunng the show
#nd TRCilitates matiery of sgmnistrauon
ahd Indurancé

Additional forms
|t you do not wish o deface your copy of
the maganne wa are Bappy 10 recaue
photocopies of the entry form, one tor @ach
madel We will be pleaced to tand out &tra
forens I reguired, 50 f# you mow ol &
madeller wha is not a reader of one of aur
magarmes but who you think may wesh 10
participata, plesta advite tham to contact
put Exhebtions Dthce (D1322-B80010, o
tinply photac-opy the antry farm for ham

The success of the show depends
larqady on the numbaer of madale an ditplay
Yout work could well be the stimubus which
inspires someone else to startin the hobly
There can be no doubl thal ey event i3 our
showcase on the warld of modeding in af its
s pects. Every modellng dscipline needs
more and more partcipants, and s by
s phagng not only e créme-de-la-Creme,
bt @50 examples of work of & more
acluevable standard, thel people sre
encouraged Lo jon mtd the wondettul
weot I of modeling, in whatever aspect

Ve look forward 10 seeing a sample
of your work o the show!

COMPETITION CLASSES

Engineering Section

Al Hot i engings

A2 Ceneral engineermy models (includng
sationary and marme engmes)

A3 Infternal combustion gngnes

A4  Mechanical propelled road vehecles
{including tractors)

A5 Tools and workshop apphances

A5  Horologeedl, sorentdic and
optical appar atus

ATl Benoral ongmeereng exbubils — not
covered by te above

I f the nem iz offered as a Loan exhebn

Hmlwav Section
Workmng steam lncomotres
lin 1t scale and over

B Wotking steam locomotnes
under lin it scale

B3 Locomotives of ary scale
wxpenmental, freelance or based
an any pubhshed dessgn and not

necessaeily replicas of full size
prototypes intended for track duties

B4 Scratchbust model locomotives of
any scale, not covered by classes B,
B2, B3 including working models of
non- leam, electncally or clociwork
powared steam prototypes

BS Seratehbsdt model locomotives qaugo
1 (10rmere 1t scale) and under

Bb  Kabuil madel locormotrees gauge |
{ 10menc 10t scale) and under

B7 Scratchbult roding stock, qauge |
{10men 11, scale) and under

Bh  Kabuil ralling stock, gauges |
{ 10men 10, scale) and under

B9 Passanger ar goads rolling stock,
lin 1ft scale and ower

B10 Passonger or goods redling stock,

under lin 1 scale

Railway bualdings and lineside

WCCEssOnes W0 any recognired

maodel radway scalo

B12 Trarmwvay vehicles

Marme Models

Workcang scale modiale of powerad
vessals [Irom any penod)
Scala |1 to 148

€2 Workcang scale mociels of powered
wettale (fram any panod)
Seale 14910 113

£3  Non-warking ccale modals (from any
penody Scele 1140 183

04  Non-working ccale madele (fram any
penod Scale 1 4980 1534

C5 Sailing thips and oaned vettalt of any
penod - workng

CH  Sailing thipt and oaned woicalt of any
period - non-weorking

CT Mon-scale powered furctional madels
meluding hydoplanes

€6 Minsatwres. Length of hull net to
exceed 15m lor 1.32 scale, 12mier 1.25
scale; 10 for 1:16 scale; Snfor 18
scale. No bt for sl er aCalen

C3 For any model boat buls froma
cormmercesl bl Belore acceplance in
Ui clas & th kit madt have been readkly
avalable for ol leasl Imgaths pros 1
e opening date of the axhitetion and at
feast 20 ks maust have been sold ether
Dy maed orcee of trowgh the retail rade

Model Horse Drawn

Vehicle Section

G1 Carriages and other sprung vehicles.
(Ormmbuges, Uade wans elc.) Wagons
cans and farmimplements. Caravans

B1

Junior Section
J1 For any type of model, mechansul

or engneering work, by an under

14 year old
J2  For amy type of madel, mechanical

ot engneening wotk, by an under

16 year old
L3 For any type of model, mechancal

or engnesring work, by an under

18 yoaw old
AN entries will be judged for standard of
ctaltsrmanstup, regardloss ol the madeding
desciplne, ia a boat will not be competng
agannst a mlitary hguee, Prowmding a model
attains sufficient marks it will be awarded
o Gold, Sdyei of Bronze nedal

Model Vehicle Section

Kl Non-working cars, mclading small
commarcisl vehicles {e g Fard Tranat)
all scales down 1o 1 &2

K2  Non-working trucks, artculated
tractod and traidor anits, plus othes
lurge comenarcial vehizlas bated an
truck fypo chasses all scales down
0o 142

) Non-working motor bakes, including
push bikes, all scales down to 142

K4  Non-working amacqency vobecles,
fire, police and ambulance, sfl scales
down to | &

K5 Non-working vehicles includimg small
commescial vehicles (e q Ford Transit)
Scsle from 143 or srmaller

Kb Any available hody shells includag
Concours,in ary scale or matensl,
to be judged an appeartance only

Kl Functonal model carsfvehickes which
must b able to mave undar A5 own
power of any type. Can De enher
frand- funin g, tatharad fado controlled
or st car, Dut must represent s
rostanable full gize rephca

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rufles and Paruculars
I The Duke of Edinburgh Challenge
Trophy 15 awarded to the winner
of the Charmgionehip Award st the
Medel Engmesr Exiibibion
}  The traphy remaing 22 all trmadt the
propeny of Highbury Nexus Specal
InSadects Ltd
3 Thee nwme of the waniner and the dute
of the wear in whaech the award it made
will be engraved on khe trophy, whech
may reman, althe discreton of
Hughbury Nexus Special Interests Lid,
in his [her possession until required for
renovelion und display st Lthe foliowing
Mede! Enginear Exhibition
& Any e of model engingenng work
will bo éhgibile or this Chamdionibip
Awvacd after il has been swanded, st
The Madel Engineer Exhibation, a Gold
of Silver medal by Haghbusy Nexus
Special Intarests Lid
5 No model may be entered more
than ance
B Enlry shall be lree. Compatitors
Mudt state on the entry form
(o) That exdubils are U own
borafide work
(] Any parts or kts thet were
purchased or ware not the
oubeome of Useir own work
{c) That the model has not been
stracturally alered smce
wanning the qualitying award
T Hughbury Nexus Spocial Interests Lid
may at their sole discretion vary the
conditans of eniry without nobice

COMPETITION RULES

1 Each entty shall be made sepacatoly
on the official form and every question
st b answer ind

1 Competiton Application Fomms must be
receved by the stated closng dote

LATE ENTRIES WILL OWLY BE ACCEFTED AT
THE DISCRETION OF THE ORGAMISERS.
3 Comrpetmors must state on their farm
Lhe Tallowwing
{a) Insured value of their moded
{b) Thee eocubut is thes own work
and propany
{e) Pamts of kts purchasod
{d) Pans not the outcome of their
o i
{e] The origin of the design, inthe case
of a modol that has basn made By
more than one person
NOTE: Ertry in the competion can only bo
made by one of the partes and only their
work will bo aligibsds for juddgng
4  Mode!s will be insured for the period
during which they are in the custody of
Highbury Nexus Speces! Irterests Ltd
& A jumioe shall maan a person under 18
years of age on 31 December in the
year of antry
& FavtGodd and Siver medsl sward
wannbie 3 ary of the édhibaioh
promoted by Highbury Nexus Special
Intocecte Ltd ara alighle 10 ra-antar
their model tor the Duke of Edinburgh
Chadlange Trophy
Fast wanners st ary of the exhibitons
pramoted by Mighbury Nexus Special
Interests Lt wall not be eligdle for re-entry
it the competiton wnlets @ hat baen
substaraly aitered in ary Wiy
7 Highbuny Nesass Specesl Inasrests L1d
resarve the reght o
(a) Transfer an antly 10 & maca
appropriate ol asy
{b) Daccnba and phofogr sph any
rmgdels enbrted for competbon or
duplay and 1o make ute of any
such pholographs of descnpbons
i any veary they may think &L
(c] Hetuse sy enbry or model on
artival 3t the exhibitions and shall
nok be required Lo furnih o reason
for doing so
6 Entrymto the compeliton sechons
i ol patrdtad by
{#] Protesswonsl model makers
(b] Aryane who has a fmancial mterest
n U direct supply of matoniah
and designs 10 this public
NOTE. It ungwre, plosse contact the
Competition of gankeds, priod 1o the show.
9 The udges” docrnon is linal, AN swatds
are atthe discretion of the judges and
no coreespondence regarding Lhe
awards will be entered into
10 Exhubetors must present e model
receiptfor 38 models collected at
the end of the exhebitbon and sign
as retrieved
1. The signed redoase for each model
must be presented to security stadf
when lnanang the edubdion complex
with display mededs) after the close
of the exctibdion

IMPURTANT NOTE PLEASE MaKE

COPILS, INCLUDING PHOTOGRAFIS,

(0F ALl IWFORMATION RELATING TO YOUR
MEDEL AS HIGHBURY NEXUS SPECIAL
INTERESTS WALL NOT AGCEFT LIABILITY
FOR ANV LOSS

CLUSING DATE 161 H DECHMEE R AN



THE MODEL ENGINEER
EXHIBITION ... oo

Please return completed form to:
Model Engineer Competition, The Leys,
Church St., Twyford, Bucks. MK18 4EU

ENTRY FORM - COMPETITION
& LOAN MODELS oLASS | ENTRY NG

PERSONAL DETAILS (Please print)

SUITHITIG o e res FONBNEIMIBIE) v uiivummmsmimissivmiiiisiai AQO i

F T [ [ o e 1 L e L o LA S0 O L o s e o G a8 St S CR D e

PostCode ... Homa Tl oooinsmnnainii Dyt Tel s
R T "
Have you entered before? Yes/No Do you purchase or subscribe 10 a Highbury Nexus magazine? Yes/No

How many years have you R R TNOTEIRE LS s S e LA N AR R TR AL AR T LA R S AR AR SR
Mail Order Protectan - please bek 1is box if you would prefer nal to receve mail from eier companies which may be of nterest loyou ||

MODEL DETAILS - PLEASE TICK BOX IF MODEL IS FOR LOAN ||

ENUY CARES (COMPORRON ONMNBB ONY) .oiiiiinninsiiiiinitmmiinniimii i dnmiaitinsmm st i riin
Model Title (to be used for calalogue and display card) ..o —————
MO DOSUIREIION - iiiini nrsissiia s i i i i s B v s i B G
Model Scale .............. LONgY i WABY: i OO iociisvisiniinion: WOl e
IR CN IR INEY = s o ol oo st ol i o o S o A 3 R s R e S b S A
Parts not:mace by YOu and COmBMBICIN THOIMIE. .. ciiiiiciinnrmaiusionssivsnssaiasissrasssisasiosnint atasionins sieidsn dorsdosotons
Have you supplied a photograph? (Y/N} ...

Are you supplying Judges Notes? (Y/IN) .......ocovveeninnne

Value of modsl (Highbury Nexus will nol insure the modsl unless a valug isenlered) £ ..............................
MAMe2NA Sdo OF I0CEE NOWEDOPRT. st s s e e S i

e nrrrTTTMMmMmMmMnmmmnnnTfTnInnmnfMmnnMnMmn mMm mnmnm I I I mnmnMmnr I InInrImh M I ImnmM M MMM M M I mnm I I mImMmImMmM T e I I Mmoo

NB Please make a copy of this kanm and any pholograghs enclased lor your own reference. Please nole thal Highbury Nexus wall nol accept
liathly for any loss of documents or photagraphs subrmlled with Ihis larrm



andmtools

selection from current stock

as from January 2003 we will be closed on Saturday afternoons from 1pm
We can send or emall you a full up to date stocklist, ask.
email: sales@gandmtools.co.uk web: www.gandmtools.co.uk
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fax 01903 892221

Openlng times: Monday - Saturday 9am - 1pm and 2pm - 5pm
& AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 38X
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Telephone 01903 892510




" e —
DORMER H.S.S. Drill Sets I‘% /Sy 105 LATHE CHUCKS
ade | 1l - ((zach
c i xng j '} |
, r_*"f.ﬂ \ r&- | NEW LOW PRICES |
1 !-—'
.. o 3 and 4 Jaw Self-Centring
J Lathe Chucks
*SET 202 1 1o &mm x 0.1enem (31 Dnlis, Matal Case)
Noematly, £#9.66 HALF PRICE £4428 3 Jaw Self-Centring Ol Price  Price Now
*SET 203 610 10mm x 0.loum (4] Deilla, Metal Case) Eﬂmm 13 ‘.) Ew‘}'f_ \*5]‘}'5
Noemally, £187,25 HALF PRICE £9348 : LT .
*SET 284 1 19 13men x 05mun (25 Dalls, Metal Cage) :%:: E; :.; ??!"r: E?fﬁg
Noanally, £109.45 HALF PRICE £54.75 160mm (6 . 05 7% £01 00
*SET 18 1016 1o 1720 2 1/64m (20 Daills, Malal Case) mm { .'} £93.7% alil
Noomally, £137.%0 HALF PRICE £6290 4 Jaw Self-Centring
* SET M Lolicr Dnlls A-Z (26 Drills, Molal Caixc) 4 1794 r
Naemally, £245.15 HALF PRICE £12260 ?)oa‘"‘ '%4!‘}} EE‘\: f: g!in.‘.g
* SET 12 Number Drills | to €0 (60 Drille, Metal Case) l?Smm S“- 9 3400
Noanally, £160,33 HALF PRICE £50.20 mm (Sin} 175 184,
FPloaze add £2.50 P&F on above Maal Cared ret2 160mm (6in.} £128.75 £120.00
* SET 189 Number Drills 61 to 80 (Plastic Case) Part-Maochined hckphf“ (bored & threaded)
Nocmally, £77.50 HALF PRICE £3875 d 0% 212 % 907
prisiay, hamizls o T Myfor 117 I[|-1|n-55[|l'5 ~£2975
= SETIIM 0.3 10 Dimm (20 Dells, Plasie Cass) h“ ‘, “y 81 0997 039 J%
Noamally, £58.70 HALF PRICE £29.38 Boxtord (147 x81pl) §in~£79.75 &in.~T39.75
* SET 313 1/6 1o Lidan x 1i6dun, (13 Dnlle, Plastic Unmachined Backplate Castings
Case) Nommally, £24 64 HAL FPRI(RI]II& 3 in. = §8.75 4 in. = £9.50 &= $12.50
* SET o13 | 1o S x 0 5men. (13 Dridle, Plastic Case) gl v 08 5|’:II. I-E‘."- 3 E-'-'é..‘;f.- e
Nommally, £22.50 HALF PRICE £11.28 i = S

SHERLINE MINIATURE LATHES

AND MILLING MACHINES
Monvfactured fo high stondords in the US.A.
§herline Milling Machine
Thioer Depth 2% in.
= Table Size Mex
i Tidvel 7 in.
¥ Trevsl 3,
? I.l}vpl‘ F}k fi n.

Eladionic Vaiioble Spsed
Coatied 70 to 3000 1pm
PRKCE £495 + £10 (o,

2 -y
ﬁ'r-'! I 'i |

13 ms.

Sherline Lathe
{entie Halght 1% ia
(g, hatwaen centrs
8 in,, vorioble speed
control g5 mill obove.
PRICE £495 + €10 (o,
Piice Indedes 3 Jow lothe check oad 1ujlau:h didl
chuck, Huge 1oags of Sond fod the liee
Sheline 46 puge brodhure ond out piice list.

BOOK: Tabletop Machining by Joe Martin

A basic appraach 10 moking small ports on minfoture
minchine tools. 338 poges. Price £32.00

BCCRSDEES,

MT2 - wos 135,00
MT3

SKODA QUALITY LIVE CENTRES at Reduced Prices
MTT - wos 12900 now £25.00

was £45.00 now

3486 Handle,
Speeial Offer £97.50 -

SIEVERT L.PG. EQUIPMENT
Starter Sel for Modd Engineers
Comprises 3061 Regulater, 2 metre Hose,
3511 Necktube & 2941 Burner
Normally €114.45

Other Severt tems alse available

&

All prices inclucka VAT and post

We have many more items for Model Engineers - Send for our free catalogue - Safisfuction or refund.
? excapt whare stated) Majer crechit cands uc:eq)lml

MILLHILL SUPPLIES, 66 THE STREET, CROWMARSH GIFFORD, WALLINGFORD, OXON 0X10 8ES
Tel. 01491 838653 = Fax. 01491 825510 = E-maik sales@millhillsupplies.co.uk » Website: www.millhillsupplies.co.uk

i

G.L.R. DISTRIBUTORS METAL PACKS

SAVE 19% OFF THE CATALOGUE PHICE WITH

QUR BUDGET PACKS OF MATERIALS - 2 FEET EACH OF

OO D CARRIER AND PACKING RATES
Up 10 1 Kilo = 181 Class Post

Up B Klos-£750 Upto

—1

Uplo 2Kilos-%£550 UWplo 4Kilos -£5.95 Uplo&Kilos -£6850
10 Kilos - £8.50

Up 1o 30 Kilos - £9.50

THE SIZES QUO

O

JTED BELOW

Over 30 Kllos = At cost

CREDIT CARDS WELCOME - HEAVY PARCELS REQUIRING A WOODEN BOX - ADDITIONAL £3.00

B.M.S. FLATS

AO 118 X 1/4 - 38 - 12 - 58 - 34
1=2=0+ 332 x 34 1.

Al 114 %X 38 - 1/2 = 5/8 - 34 -1,

A2 Y8 x B - 1P -58-34-TH - 1.

A3 Va4 xIB-12-58-34-718-1.

M 516 x 12 - 34 -1 -1.1R

A 3B 12=3/4=1-=1112

AT 112 x 34 — 1 — 1,004 — 1,182,

B.M.S. ROUNDS

Bl 1B - 5/32 ~ 3/16 ~ 7132 - 114 - 5/15 - 38,
B2 14 -5/M5 - 38~ 715 = 1/2 - 911G - 58,
B3 5B-34-78-1.

B4 - 14-5/16- 38 - l"z 98 - 34, PGMS
B6 I8 - 1/2 - 5/B - 3/4 — 7/8 — 1. EN&M

B.M.S. HEXAGONS

C1 532 - 316 - T132™ - /4 — B/32" - 5/16 — 3/8.
C2 1/4 - 932 - 5/15 ~ 38 - 7/16 - 1/2 - 58,
E.M.S. SQUARES

Di 532 - 316 - 1/4 - 516
D2 7/16 = 1/2 = 5/8 - 344,
BRASS ROUNDS

348,

E1 1B - 318 — 1/4 - 516 - 3/8 - 1/2

B2 1/15 - 3/32 - 5/32 - 7/32 - /32 - 716 - 918
BRASS SQUARES

F1 1/8 — 3/16 — 114 — 5/16 — 3/8.

F2 14 =516 =38~ 716 -1

BRASS HEXAGONS

Gi 532 - 316 - 7/32 - 1[4 - 932 - 5/16
G2 14-/2-5/16-38B-TH6— 112 -

SILVER STEEL ROUND 13" Long
81 YR -1\ -5 - e - TR
114" - 8/32" - 5/16™ - 38" - THE" - 12"

08.30
06.60
0480
09,59
11.70
12.35
18.00

0350
O 40
13.85
16.80
18.65

04.80
09.20

04.10
08.20

11.10
5/8.15.85

09,45
19.25

07.80
21.95

16.20

BRASS ANGLE
H1 1/ax 1/4 x 118 b/18 X 5/18 X 1/16

38 x 38 x 116 112 % 1/2 X 115 06,50
H2 56X 5M6X 116 - B X 38 X W16

I2x12xi8 - A4 x 34 x 1B 1470
DRANN STEEL ANGLE
H3 18mm x 16mm X 3mm 20mm X 20mm X 3mm

25mm X 25mm ¥ 3mm 11.30
SEAMLESS COPPER TUBE
J111168 X 289 — 332 X 280 — 1/8 X 249 - 5/32 X 249 05,045
J2 316 x 229 114 X 200 - 515 X 200 04,75
STAINLESS STEEL ROUND 303 F/C
Ki 3/32 - 18 - 5/32 - 3716 - 7432 - 114, 08,00
K2 36— 732 — 114 =516 — 38 — 7116 = /2 20,85
BA STAINLESS STEEL HEXAGON 303 F/C
L1 .1552" = 193" - 220 - 248" - 275" - 24", 14,45
B.h BRASS HEXAGON

52" - 193 - 2205 - 248" - 28207 - 3247, 08,50
BA STEEL HEXAGON
M2 152" - 193 - 2207 - 248" - 2807 - .34, 04,10
BRASS FLAT SECTION
NI g x 1M =38~ 112 -34 -1 08.60
NI 18X 1/4-38-12-34-1 14.75
N 36 x1/4 - 38 - 1/2 - 3/4 -1 20,55
NG 1/a X 3B - 12 -3 -1 23560
ALUMINIUM ROUND F/C
P1 316 - IN—:\H':—J‘B— e =112 08,35
P2 5@ - 3/ 16,00
PHOSPHOR BRONZE ROUND
Q1 148 - 532 — 318 - 114 03,00
Q2 516 — 36 - 7116 22,85
SILVER STEEL ROUND 13" Long
82 Jmm - 4mm - 5mm - 6mm - 7mm

Bmm - &mm - 10mm - 12mm 14.18

G.L.R. DISTRIBUTORS LTD. UNIT C1, GEDDINGS RD. HODDESDON, HERTS. EN11 ONT
E-Mail. Pelegh@blopenveorld com
Send six 1st class stamps for Catalogue. Hardback or CD

Webals - www.glimodelsupplies com
Tel. 01992 470098 Fax. (1992 466700




Single to Three phase speed controllers

for your lathe or Miller

Are you still changing belts and pulleys? Need o run 3PH machinery from a domestic supply?
Is your miller too fast aven in bottom speead? If your answer to any of tha abova is yes....
Then you need to treat your machine to smooth and quiet variable speed operation.

Complete ready built speed control systems with new a 3PH motor are available to suit all Myford ML7,
Super 7, and Super 7 Plus machines. Systems also available for Tom Senior, Raglan, & Colchester etc.
Available in sizes 1/2HP, 3/4HP and THP. Prices start from £395 + Carriage & VAT for the 1/2HP.
Designed and manufactured in the UK, with FULL 12 months warranty and after sales support.

With a Mitsubishi Electric variable frequency inverter, and a three
phase motor, the full potential of your lathe or machine tool
can finally be unleashed..!

Mitsubishi Electric single to three phase inverters drives available from £113 + VAT.
MITSUBISHI Available in sizes ranging from 1/3HP to 3HP (2.2kW). and with a full range of

options including Pushbutton control stations, Programming keypads, and RFT filters.

Here's what some of our satisfied customers say....
= Fwas very fmpressed wish thae sevvice 1 received from Newzon Tegla, In particular George Newion taok considerable tinve and frouhic
i explaining how the Mitsabishi ES20 AC drive svstem operated and worked out the conncetion details for my  Colehester Studemt

Lathe. Fitting was straightforsward and onee T had mastered the programming unit the svstem wocked right first time. ¢ was very goad
vealue for money !

Derck Taller, Colchesicr ‘Swadent’ Lathe

“Thr fitment of the new inverter and the three phase metor hees completely changed the wse af my Wi+ year old  Deummond Round bed
{eathe. Using the wripinal pruileys to change the speeds at the chuck also enrailed changing the flat belts, which was tedious 1o say the
fegst! The speeds | canld obeatn wore 90 rpm, 255pm apd 27 Srpam. As pry Tathe s not Back geared these speeds did nos fic my
requirements With the inverter mnd the three phase motor 1 can now abtain speceds from 9rpm to SOgrm without any steps and - with
R smoather runming. ! do nut now have the problem q[. "ehatter” Jm'm.l: »lm‘hinmg and the lathe now runy a lot guivter o ‘afl’
speeds. It hay alse now become a much mare wsepul and pleasant mackine rool 1o uge ™

Mr A D. Jonvs, Dvsimineand Rownd Bed Ja the.

"L havy been meaning to write to vou for over a year now, o say bow pleased | wae with the MI1.758 Speed Contral System ane motor
vt supplied far iny Raglan Little-Tahn MKS lathe | can do serew caeting without using the hack gear, and the smanther 3 -phase
mulwr has climinated the noise produced by torsional oxcillation

of the single phase motar. A 20p piece can be balanced on the headstock casing aned hardiy moves at any speed”
Mr it Harding, Raglan M5 Lathe.

Call us now for more information and friendly advice, or visit our new website

Newton Tesla

— b ® ELECTRIC @ DRIVES @ LIMITED @ d
lmg J Units G15 & G18, Warrington Business Park \
' ‘ | 1309001 | -+, Long Lane, Warrington, Choshire WAZ 87X a ;,?%

[ e s | 500 Tal. 01925 444773 Fax. 01825 241477 Email. Info@Nawton-Tesla.com
CENTRE www.newton-tesla.com Major credit m.k accephed



SANDOWN MODEL EXHIBITION - SPECIAL OFFERS

SEE US AT WEMBLEY - JAN 24TH-27TH 2003

DIGITAL SCALE UNITS FOR YOUR MILL ETC!!

UARGE CLEAR DISPLAY - READS METRIC /LMPERIAL - DRRECT CONVERSION
GUARANTEED 7 YEARSE - AVAILARLE HORIZONTA L OR VERTICAL

o K

Cede Description Price E,-\
CX5 4*/150mm HZ £45.00 \
CXé  6'/150mm VT £45.00 /“
CX7 12*/300mm HZ £49.00

X8  12'/300mm VI £49.00 | MEIGHA CONTR
X9 24"/ &00mm HZ £99.00 tde REOYE e
CX10  24"/&00mm VT £99.00 | am 450

VERTEX ROTARY TABLES & ACCESSORIES

VERTEX BSO DIVIDING HEAD
Complete with Heexdstock, _—
Tailskck, Div. plates Y AR
Test Cerfificate

cxX17
Price
£199.00!!

MQUAMLITY MEAS!'JRING EQUIPMENT

Code  Mem Price e ko i
CX18  HV4 4" Rolary lable £135.00 TWI7S  O-25mm Micrometer w8 € 2.95
CX19  Div Sof for 1194 c 4995 WITE -1 diomes L € 9.95 ,
CX20  Taikbock for HV4 £ 5500 PAD YWIT? et ik Mie SR8 €24.95
CX21  HVA = Div Set + Tailtock  £220.00 " MITE Do bick Mk A £24.95 "T\
CX22  HVY6 6" Rolary Table £145.00 4 Y17y 4'.-150;;1 .'«ml ke C10.00 N
X723 DWSH' 4 C 49.95 Hm Haxin 1 I AL E77.00 " »
CX24  Tailtock for HVA € 55.00 pumrewrrrrowy XIS o B, Tt nd W 22,00 .
CX25  HV6 + Div St + Taillock  £230.00 Kt ol R YIS &1 S0 Shed R =135 € 1.50
CX26 HVE 8" Rolary Table £220.00 Bvad fe sob H¥E < ¥4 NI l?;;ﬂﬂﬂﬂ'y!ﬁhb L—;-w C L.75
'S VI D;v‘iellori i € 45.00 2 Prie Y13 I?,:lljmlrdliilrp b E49.00 .
CX79 HVE + Div Sel + Taildodk  £320.00 : ALL GUARANTEED FOR TWO YEARSIH! :
GLANZE INDEXABLE SET OF 8 HSS LATHE TOOLS SET OF 5 4 v
BORING TOOLS I ECONOMY
5 C/W TIP Ay INDEXABLE
LATHE
o TOOLS
Cale Shank A ' bl
CX105 4dmm &HL05 £146.95 Ly - - ' Code Shank Price
CX106 Bmm &85 £16,95 Ceda  Shank  Price CX113 bmm £19.95
CX107  10mm &8s £16.95 CX110  omm e £19.95 Cxll4 Smm £19.95
CX108 12mm &£22.05 £20.00 X1 Bmm &2005 £24.95 X115 10mm £22.95
CX10¢ 16mm #2485 £22.00 CX112  10mm e £29.95 Cxllé 12mm £24.95
ALIGN POWER TABLE FEEDS QUALITY DRILL CHUCKS QUALITY KEYLESS DRILL
W(I 10V) . H KEY CHUCKS
. "-‘ . e
[

A%
Ihery - e Copociy b

gg omf::fw (ode (apacity O70h Bom JT1 Mownt 22080 £19.00

a1 Bridgport & Truns Q3 13mm IT6 Movs mfbo £19.00 Q718 13mn JT6 Mowal 43500 £27.00

072 Mapr/Minor & Troms £289.00 Q6% 16mm 76 Mosat  &3480 £22.00 Q7% TommlT3 Mewnl  $4340 £33.00

CHRONOS LTD UNIT 8 EXECUTIVE PK 229/231 HATFIELD RD ST ALBANS HERTS ALT 4TA
TEL(01727) 832793 - 5 LINES FAX (01727) 848130
EMAIL SALES@CHRONOS.LTD.UK

- ALL ITEMS SUBJECT TO AVAILABILITY
> VISIT OUR WEBSITE AT WWW.CHRONOS.LTD.UK &=

[eme]
VISA
S




CRAZY CHRISTMAS GIVEAWAY!
10% discount é&r a FREE CD

METRE SAWS B g (2000 aWEAEL

Routing

L2900 £16.70 (6 issues)

Practical Woodworking
13300 £29.70 (12 issues)

?PATCHWOI{K

FYopine

Popular Crafts
a0 £32.30 (12 issues)

Popular Patchwork
_j_mfkg.so (12 issues)

I n‘# P

r’FULJ
EGG TIMER
th-t_:-xcomm

e Gnlwp

See you ... Boro Mililaine
LA 158 Septaambar 2002

Military Modelling
430 13890 {15 issues)

Model Engineer
L5460 £49.00 (26 issues)

e i B 5y,

TDCI
D

Wood

-

The Woodturner

L1807 £17.80 (6 issues)

The Woodworker
Mlju Bo (12 issues)

L DT

lisenoicer )

FANIS S1 EAL MABELE ERE SEEEVEEWIER

WINTER ON THE WaY!
1D T RTTANT Wi

i

TWO 10 II.III.D

HLOFEE & i8S MOTOR SUDEE

L

RCMEE
L3 £31.90 (12 issues)

.dOD L EN GI N'EERS'

Practical Householder
13600 £27.00 (12 issues)

THE PRACTICAL WOEWY LG TEINE

, BEN AIN

L .-m s v e

e e L
Mod. Engineers’ Workshop
L2600 £23.40 (8 issues)

Model Boats
J_umf f30.80 (12 issues)

All UK 1 year prices. Overseas readers please call 00 44 1353 65 44 22 for relevant prices



Subscribe now and choose your FREE CD!

ﬂl'i;: T KoY
GREAT ROMANTIC CLASSICS
stunning pieces from IS Bach,

Grieg, Mozart, Beethoven,
Ichatkovsky, Ravel and others,

777
7 BRITAWIA

MANTIC CLASSHCS

of

JAZZ BRITANNIA
Tracks from the UK's best lazz
artists: Kenny Ball, Adker Bilk,
Chris Barber and many more.

ENGLISH COUNTRY CARDEN
Evocative English music from
Elgar, Vaughan Williams,
Holst, Delius and Coates.

ARDUNT SIS
RTTHIR SWiTN
JiW kbR
LARL DAL
Nhony Bmt

BLUES GUITAR
18 cuts from the likes of Buddy
Guy, lohn Lee Hooker, Albert
Collins and Jimi Hendrix.

WATERLOO SUNSET
28 massive hits from The Kirnks,
Petula Oark, Donovan, The
small Faces and many more,

SiM WY PAGE
ERIC CLAPTON
JOFHN MATYALL
BAWOY EROWMN
FLEETWOOD MAC
ALEXIE WO

WHITE BOY BLUES
Tracks from the UK Blues stars:
lrmy Page, Eric Oapton, lohn

Mayall, leff Beck and others.

ONLY YOU
12 classics from Frank Sinatra,
Ella Fitzgerald, Billie Holiday,
Astrud Gilberto and others.

FOLK GUITAR
Classic British Folk from
Donovan, Ralph Mclell, Bert
lansdh, John Pearse and others.

Christmas subscription hotline: 01353 654422 quote ref. 199

| would like a subscription teo:

(Please select the magazine(s) of your cholce)

Is this a renewal of a current subscription? Yes| | No | |

FREE CD: (Please select one per subscription ordered):

[
O
CJ
O
L]
O
L
&

(COwill be sent to subscription purchaser)

Please note: we cannot gusrantee delivery of @ ft catd and CD before Christmas for

lazz Britannia (COm0)

Great Romantic dassics (CON)
Blues Guitar (CO1z2)

Waterloo Sunset (CO13)
English Country Garden (CO14)
White Boy Blues (CO1g)

Only You {CO16)

Folk Guitar {(CO1y)

arty ofcders received after December 10 3003

PLEASE RETURN COMPLETED FORM TO:

CHRISTMAS OFFER,
Highbury Nexus Subscriptions,

Link House,
8 Bartholomew’s Walk,
Ely, Cambs CB7 4ZD

s e YOUR DETAILS
Title First name
Sumame
Address
Post code . Tel:

WE WILL SEND YOU A FREE GIFT CARD TO GIVE TO RECIPIENT
RECIPIENT’S DETAILS {For gift subscriptions)

Title ... First name
Sumame

Address

POSEOOOE | oo imiimime DI
PAYMENT DETAILS

I enclose a cheque for £

Please charge my credit card for &

visa [ ]

Amex [ |

\ Cardholder's name

satsal L1 LTI Ll LEE LT LT T

Mastercard D

made payable to Nexus Media Ltd

switch [ ]

HIGHBURY Expiry date 11 no,  valid date
Nexus Speciol Inferests
This offer doses on 11/01/03 L T LT A Signature
L_] If you do mot wish to receive any futther information from Hightsury Mouse Communications PLC please tick this box Atq(l)

L_| fyou da ot wich o receive any further information from third party companies carefully celecte d by e please tick this ba



CLASSIFIED ~

Advertisements

Send to Model Engineers’ Workshop Classified Department, Nexus Special Interests, Nexus House,
Azalea Drive, Swanley, Kent BR8 8HU. Tel: 01322 660070. Fax: 01322 616319
All Advertisements will be inserted in the first available issue. There are no reimk
All advertisements must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requiras all advertisements by peopls who sell goods in the course
of business to make that fact clear. Consequently all trade ads in Mod'el Engineers’ Weorkshop carry this T' symbol

nents for

WORKSHOP EQUIPMENT

TOOLS PURCHASED - hand tools & machinery
whole or part collections — old and modern. Will
call. Tel: Alan Bryson, Taunton (01823) 288135,

——TOOLCO

The home of good quality used tools and machinery

www.toolco.co.uk
or send for full iterised stocklist.

Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 4SP
Impartant: Phane for opening timas bafora travalling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

Operate three phase machinery from your
single phase supply system.

Transwave

comweRTERE

WWW.powercapacitors.co.uk

Power Capacitors Limited
30 Redfern Road, Tyseley, Birmingham B11 2BH
Tel: 0121 708 2611/0121 708 4522 = Fax: 0121 765 4054
E-Mail: ranswave@powercapacitors.co.uk

ENGINEERS TOOL HO[_INI

The tool for Profe | & Model Ei
CUTTING TOOLS: HSS — COBALT — COATED

Drills: Metric, Fractional, Jobbers, Long Series, Boxed Sets

Reaming: Metric, Fractional Hand and Machine.

Threading: Taps, Straight Flute, Spiral Flute, Boxed Sets, Metric,
Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric, Imperial, Unified, BA.

Milling: End Mills, Slot Drills Plain and Screw Shank, Horizontal Cutters,
Slitting Saws, Collets.

Tuming: HSS Tool an Tungsten Carbide Tipped Tumning Tools, Insert
Tools, Caollets.

Measuring: Mlcrumebars Verniers, Dividers, Callipers, Setting up Tools
Workshop Machinery: Lathes, Milling Machines, Pillar Drills, Band Saws
Machining Services: full machining service available, tuming, milling,
grinding, wire and spark eroding, tool and mould making
“New"™ Tool Catalogue available FREE - Send for one today

CHECK oUT mm SPFC!FMA‘M)HS & PRICES BEFORE ORDERING
m-ﬂm‘l‘actwma Quotation
P Pt pr P .
Tel: 01443 ???1 B? Fax: 01 443 773347
Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
262 PARK ROAD, CWMPARC, TREURGHY.
MiD GL“MUHGAN CFa2 6LE

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP
and want it handled in a quick, professional no
fuss manner? Contact David Anchell, Quillstar
(UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

WE BUY, SELL & EXCHANGE
TOOLS, MACHINERY, MATERIALS, PART BUILT
LOCOS, MODELS ETC.
WORKSHOP TOOLS, MACHINES, MODELS
WAMTED = WE COLLECT & PAY CASH

M.E. SALE & EXCHANGE

Compass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968

Long S.A.E. for List

Advertising in

MEW WORKS!!

(24 hr update)

www.tradesalesdirect.co.uk (rrade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist of
used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.
WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders
Prices from: £34.95 inc var

L]
g ‘;'.r

Eterna)

PHASE CONVERTERS

2HP TO 50HP

A Top Quality Range of Static
and Rotary Converters to run
3-phase 415v machinery from
240v single-phase supply.

For further details contact:

Motorun Phase Converters
23 Waldegrave Road, Teddington, TW11 8LA
Middx. Tel: 020 8977 0242 Fax: 020 8943 3326

Ansaphone Service After Hours

62

—— R.A. ATKINS —

MYFORD SUPER 7B LATHES, from .............. £1,450
MYFORD SUPER 7 LATHES, from.....
MYFORD ML7, clutch makers rebuild.
MYIFORD ML10 LATHES, choice .......
JUBILEE 30" WOOD LATHE, tooled...
HARRISON HORIZ MILL, vert head....
UNION TOOL CUTTER GRINDER, t i
WARCO MINOR MILL DRILL.........cccoco... 2475
PROGRESS NO.1 %" PILLAR DRILLS:
WARCO VERT BENCH MILL .........cccoune
MYFORD RODNEY MILL ATTACH, suit ML10
MYIFORD PLAIN VERT MILL SLIDE .......

Q&S BULLDOG 6" HACKSAW ...
MYFORD METRIC CONVEFISION SF[

100°S MODEL ENGINEER TOOLS & EQUIPMENT
WE URGENTLY REQUIRE TO BUY WORKSHOPS
HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY Gl GUZ 2AH
Tel: (01483) 811146 Fax (01483) 811243

TRUE PHASE
CONVERTERS

ESTABLISHED FOR 60 YEARS

RUN THREE PHASE
MACHINES FROM
A SINGLE PHASE
SUPPLY

REVOLUTIONARY
DESIGN

OUT PERFORMS
OTHER CONVERTORS

* MONEY BACK GUARANTEE
DANEBURY ELECTRIC LTD

PrHone, Fax or EmaiL For CoLour BrocHURE
amail: truephasesales@daneburyelectric.co.uk

-

C.V.A. LATHE, part restored. MOD. MCL. £200.
Surface plate, 18"sq. £40. Tel: 01386 858738
(Worc's).

ADCOCK AND SHIPLEY IA horizontal/vertical mill.
7 x 26 powered table. Single phase. Clarkson
autolock. £650.00. Tel: 01765 658597 (M. Yorks).

ORIGINAL MANUALS COLCHESTER LATHES
most models, condition varies. all useable £10 to
£20. Tel: 01255 431496 evenings (Essex).

ELLIOT UNIMAT SL 3 jaw SC & TS chucks £150
No. 2MT Iong arbor suit centre. Unused. £45. Tel:
01257 278281 (Chorley, Lancs).

Web: www.danebury.co.uk

Tel: 01202 524888 ..
Fax: 01202 530940

PERFECT HAND SHAPER £25. Conells Watford
Superior Compound Rest. T. slotted table 18" x 4"
index collars. Tel: 01257 278281 (Chorley, Lancs).

SENIOR M1 V/H quill head. K.vice metric imperial
collets. Buyer collects hence price £1000, Tel:
01257 278281 (Chorley, Lancs).

GHT RETRACTING TOPSLIDE £60, 140 amp
welder £25. ST change wheel quadrant £10. Tel:
01257 278281 (Chorley, Lancs).

REVERSING SWITCH suitable Myford Boxford
Lathe etc. €15 plus carriage. Tel: 01723 362537
(Scarborough).

Model Engineers’ Workshop



UNIMAT 4 LATHE c/w milling attachment and

0” , accessories. All unused. List over £1275, accept
(1] ffy M £750 o.v.n.0. Tel: 01704 823160 (W. Lancs).
afb ﬂes

TREADLE GUILLOTINE, 36", blade guard, good

ﬂﬂd roo I condition. £170 ono. Tel: 0117 9684701 (Bristol).
”’g STEDDAL LATHE 4"x32" flatbelt drive, 3 jaw chuck,
compound top slide, toolpost, collets, faceplate, no
Muchi ne Sa les motor. £100 ono. Tel: 0117 9684701 (Bristol).

!* ERADFORD UNIVERSITY MACHINES 10.” ROTARY TABLE, 2‘ arcmi_n graduation, Brit‘ish,
" dﬁ port Mill, vari.head and new Dro 48“x9" table £3250 suitable for larger machine, rnlnor_surface marking.
.- snn V\erﬂcal n1iI‘Il tlooks Ilke new) with power feed Eggg £90. Tel: 01276 609145 (Hampshire).
Startri ghr mercury ben:h drill 1 phase Illke new) £200 MYFORD Big end bﬂring iig. for ML7, pan no 1409,
D B el e Tel: 01252 517766 (Hants).
Well Sﬁw, Smullgpumr Hacksaw £300 FOR SALE Harri L5 47" x 24" mettic lathe. Sinal
Heavy elder .... ..£275 arrison 2" x 24" metric lathe. Single
“:E‘?E': L LI I p—— S e e e
olchester ster, taper lurn ear lool 51 $ Fui o0 . 5 . 5 .
Arl emud DﬂﬁSMT - 2 4 £830 LY Dexty) -
JEIIIs 'O l;ﬁﬂqz);" 8" “ d e :}gg SIMAT 101 BGSC Lathe, VGC. Fully tooled with
ﬁi S sﬁu,f;::é%: I'é: ke New Condifon] < £3500 extras and motor. £350.00. Tel: 01452 310751 (Glos).
e e et 80, g | WANTED ook o0 St 1o moc

AL o T R el
LATHES vertical mill, eared swivel head,
o aster Banthans T500 2 speed nootor caolant o & Tosiin 1500 2Ll e el o s.i’phaa?e, Al BRI
g-ocl(l;e;h;esrlhdﬂel;;sirgl ht had wﬂ‘hH.'h?collo':_rLg s }3% £600. Tel: 01283 703368 (Derby).
mfh‘;szhics.ansmf‘zrw? " 30" vé::p Bed Dual Dials % ggg 6“. BENCH HAND PLANER converted to power
Calchester Chipmaster Tooled Taper Turning Rear Toai Past (Verty Nice) C1450 drive £200. Tel: 01432 354960 (Hereford).
Mlscll;l;nu:ous : bp Smai cin CIRCULAR FLUORESCENT MAGNIFYING LAMP
iones & '&Te,"m“ O e . sy o = £330 1.75/2.2x lens, table clamp and floorstand. Brand new
‘f_ugle nd rated surface Grlnder (very small machine) 107x4” Mag chuck £70 + pp. Tel 01622 681633 (Maidstone, Kent.)
M'ﬁf'rmeilsmr; cﬁﬁin;mauﬂer 1 ipuhse (ex Uni) 532 BOXFORD 8" stroke shaping machine single phase
J & 5 Swivel and I indil £150 z - :
A.bwuod :ertu:lnpin%nleg i ek ;?s:der 18”x6" mag chuck, hand operated, litfle used with machinbe vice and tool holder. £300. Tel

rd 6 pesition turret fro cross slide ~£80 01782 618758 (Staffs).
Endgeporl‘ 90° Head £225 i
Bridge; Slotting Head, 1l £
v_‘:g Pop‘:des'ﬂl gsmd!rs‘ 3 oH ox md [!m r?ﬁ‘o’ MYFORD FIOPIIUEY milling atlallchrrlent for I:\I.-"ILTr'I
I.e roo"slovmn mu:hine 3% stroke, small foorprlnr swivel imcld rebuilt & painted ... se £1175 excellent condition. £275. Tel: 0121 249 1520
Iin?I head, 2 spasd motor R8 power quill (fits most mills, ie Adcock & Shipley T1ES) wocrreriemerienersunns £850 (Birmingham).

E("psa mugneﬂ( chuck 19" x : ";’s\g

IPheslnr Chipmaster lathe (breaking) "“‘"150
2'..‘:!:‘:.".',‘: al head AT, make wnknown but will Bt Senior, A&S eic with modification please F'P%{'G’ SMALL HORIZONTAL MILL
I:III:.I‘ :Bhal:lctli‘snheiiu blocks, vices, angle plates, surface plates etc Please p‘hzo:g 10” x 4" bed British made, £11 5,
Student/Master Cnllul Chuck 2 of weach ‘2"!900
Doty AT Sl B {Uniidy) = MYFORD COLLET CHUCK
Hort Pedestal Sander 15 Di Uni £350
Hydraglic Stacker Truck Ideal for Lifting Vices and Chucks 600 kg £350 no collects £30,
enes man Bench

150 PURCHASE QUALITY MACHINES & TOOLING + DELIVERY SERVICE AVAILABLE SMALL TOGGLE PRESS
PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND o0
DELIVERY SERVICE 25

More machines always in stock.

Tel: 01274 544409 & 780040 Mobile 07050 272169

WANTED

spares for Cromwell 31, precision
lathe, various other items for clearance.

Tel: 01493 732579

(Great Yarmouth)

4 Duchy Crescent, Bradford, BD9 5N)

“BAPS + DIES
\?_/ - SAME DAY POST -
Please send S.A.E. for FREE Price Lists
We are Totem brand
( Every size stocked/manufactured/s upplied )
20 years - Excellent quality - Lowest prices
BSW/BSF, UNC/UNF, Metric, BA, ME, Cycle, BSB,
Specials, Taps & Dies sold individually or boxed.
THE TAP & DIE CO, (Dept ME| 445 West Green Rd,
London M153PL, UK . Tel: 020 8888 1885. Fax: 02083334513
www. fapdie.com

and accessories for Boxford & Raglan Little John

Lathes, + gears and special parts made to order. For

more information or see BOXFORD LATHE, model C, 5" swing 34" bed,
power feed, screw cutting, single phase, 3 + 4 jaw
chucks extras. £650. Tel: 07855 103733 (W. Yorks).

RILLS, REAMERS, ETC

DRUMMOND B TYPE LATHE, complete set change
wheels, motorised, original stand, chuck,
accessories, good condition. £350 ono. Tel: 01822

852534 (Nr. Plymouth).
£75 ASTRA /,” BENCH DRILL ON STAND.
S 2” : o o BOXFORD POWER CROSS FEED CHUCKS, face
HI-TEC 3-PHASE CONVERTERS TILTING TABLE 1PH. plate, change wheels. 4 way, colletts, imperial. Good,
s o F — o WORK VIGE INCLUDED. very clean condition. £800. Tel: 01494 758473 (St.
eed Controls, Forwar everse Switches, Static an LLING ‘ELLIOTT’ Albans).
otary Phase Converters 0.8kW to 45kW to run 3 phase £120 1M1|"X 47.'::;:::;:53',“ GR AY;ON BENCH TOP LATHE 31, x 20 3 i
415 volt machinery from a Single Phase. We can also supply o ool ;250 !ra"l‘"
Transformers and Components. 5 2 SCISWECIRINID . gaals sigie Pliace. el
Website; www.phaseconverters.co.uk Telephone Bo':_" 0161 4188 07855 663318 (Hastings) after 6pm.
HESHIRE) ATLAS T1/," SHAPER single phase G.W.O. offers
BOOST ELECTRICAL ENGINEERING & x i i
Tel: 01959 534073 Fax: 01959 532726 Ty o e en

AND PUBLICATIONS
OB SALE S

THE
PEATOL
LATHE

£160 including 3 or 4 jaw chuck. Milling attachment
and other accessories available.
Centre height 21, distance betweasn centres 91
Full detaills send 2 x 2nd class stamps. Price inc. VAT

el Tel: 01246 297443

Peatol Machine Tools, M.E.W., 19 I(nlgh‘llaw Road
www.paatol.com

ORIGINAL MANUALS for Colchester Lathes, most Don’t Delay :Vga;:iTED ME\{V ISSU:-S Spring 199;3 e;;\; ;{u) ;}e‘fdtg
models, condition varies, all useable. £10 to £20. 1" ; payment or exchange issues (s}
Tel: 01255 431496 (Essex). CA L L TO DAY A (incl). Tel: 01425 655642 (Hampshire).
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MODELS & MATERIALS

SOCKET SCREWS
Cap. Csk. Button. Set {Grub). Shoulder

METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers.

PNEUMATIC AIRGUN

Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.

NO MINIMUM DRDER PROMPT SERWICE
36 packets of socket, hexagonal and
%m A
Catalogue value of pack is over £35.00
useful stock of screws in your workshop,
N
Strood Rochester Kent ME2 3LL

THE MODERN PNEUMATIC AIRGUN
Building Your Own £28.00 + £2.50 pp from
MPA, East Lodge, Snaith Road, Cowick, Goole.

01405 860378

Send 4 x 1st class stamps for our latest catalogue (refundable)
Special offer* * * * * Workshop Discount Pack **** %
slotted screws up to a max. size of
2BA - 5167 - M8. Various threads / lengths. f;
\
Pack on offer to you for only £19.55+ £2.45 pp % U J?,
Send for this offer and benefit from a wery \‘% ii&
YYou will not be disappointed. Refund guaranteed.
Emkay Screw Supplies (MEW) 74 Pepys Way
Tel: 01634 717256  www.emkaysupplies.co.uk
Email: emkaysupplies@onetel.net.uk

Mail Grder Only

MODEL ENGINEERING SUPPLIES (BEXHILL

Stockists of all your modelling requirements, Good used
machines, part exchanges, used tooling, new machine
tooling and ancillary equipment. Mail order catalogue £1
me. postage. All major credit cards accepted.
Phone/fax 01424 223702

17 Sea Road, Bexhill-on-Sea, <)
ex, TN4D 1EE (opp. railway station) 7%

E E. Suss:

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES, DRILLS,
NUTS WASHERS,
RIVETS, MATERIALS

Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Ovarseas £1.50) Quota MEW.,

NEW WEB SITE FOR PROJECT MACHINERY

Project Machinery now has a web site, view the extensive range of quality used
machine tools complete with many pictures at www.projectmachinery.co.uk
Some of our readers may already be familiar with Project Machinery, they have
satisfied numerous customers over the past 12 years. A small business established
in 1990 that aims to provide quality machines at realistic prices with a one-one
enthusiastic service.

The proprietor - Richard Brown - is himself an accomplished engineer with his own

separate warkshop containing a variety of machine tools and fabrication equipment.

Like many of his customers much of his own time is spent on projects requiring the
skill to turn, mill, weld and fabricate.

Any item from their extensive stock can be viewed at their premises under power if
required. Serious viewing can be arranged 7 days a week, however customers must
always first make an appointment. Tooling and machines can be delivered
throughout the UK and shipment overseas can be arranged.

“ITEMS” MAIL ORDER LTD,

46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319

BLACK-IT?

Easy to use Chemical Blacking for Iron and Steel
Pro-duces a professional satin black finish in less than 15 minutas
Standard kit (4 X S00ml) ideal for modelmakers £27.99
Large kit (4 x 2 Litros) £64.99
Black-it! kit for Brass £18.99
All prices include VAT & next day delivery
Pixel-Plus, Bryncroes, Pwllheli, Gwynedd LL53 8EH
TelFax 01758 730356 Access, Visa & Swilch accepled
For more details, visit our web site at www.black-it.co.uk

HAVE YOU SEEN OUR

MODEL
ENGINEER
YET!!

OUT NOW

GENERAL

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

r

1 1
i LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. 1
i Nexus Special Interests, Nexus Media, Azalea Drive, Swanley, Kent, BR8 8HU. |
1 No reimbursements for cancellations. 1
1 1
i 1
1 1
] EQUPMENT MATERALS PUBLICATIONS || senvices || cenera 1
I PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) 1
i 1
I 1
I 1
1 1
i 1
1 1
: ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. NS e e e el e o e Lt e B L e :
I | enclose my Cheque/Postal Order® for £ ... vvcncnnfOF ... insertions, s 1
i made payable to Nexus Media Ltd. i
| (*Delete as necessary) or Please debit my Mastercard/Barclaycard No. i Dt SO & e i e e A e e R e i 1

................ PostCode:: .t

{ ; I
EEEEEEEEEEEEEEEE EEEEEE 0 l
1 amaili s s e 1
s L e L T for S insertions. Signature Date 1

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

64

Private ad, in box, full colour, endless

18-25 words, in colour 26 words + word count-  25x1 £25
only £10 . incolourg1s  / 3x1 £30
- - 35x1 £35
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gﬁs:gsﬁns GREETINES
oy sotn ®

ADVERTISERS AND READERS

$ ‘From coyn TavLor ARip

TONY ROBERTSON

{4 AT THE OFFICE

GOOD LUCK TO ALL #

IN 2003

I[HE MOST VERSATILE TOOL FOR TURNING & FACING WAKE UP FROM YOUR NIGHTMARE WITH KIT-Q-CUT!
It's easy to see why our biggest seling luming tool isthe SCLCR. This | HA<2Cut Ml the vast majorlly of ME lathes, induding MUY & ML10 ma-
ool con tum oned e @ Bar withowt altenng the toolpost, and the S0 deg | chines, regarciess of locipoattype. The tool con part throuigh 1 58" dia,
mace ange aves | much mome strenglh than a G0 deq (tfanad ar) ngat | bar, and has bought ndreds of complimerts fam delghled users
Tool comes complele with tough, vear resistant insed in 100l comes complate wih key or inseting
o tyrachs N7 This will oot adesl | sainl=zs, cast iron, mnel sjadting the (neart, and taugh vwear
peosphor brorze, beass, copper, 2lumnium elc. Plesse resistart insert in Sandvik's grade 4125
Sate shank sipa reguiréd - B, G, 10 or 12mm SGuare sac- This wil o virtually all mstedals. Spars
o0 Spans inzarte €4 50 a8 or 6 10mm, 4523 Br 1 2mm neAs st 47 (¢l AACH

SPECIAL OFFER PRICE £30 40 SPLCIAL OFFER PRICE £46.00 #
IMREP = £25.24) Please add £1.25 to cover p+p IMRRF = (65 N0 Please add £1.2510 ¢ PP

PROFILING WHEEL'S or SHAPING AXLES & PILLARS? A TOP QUALITY BORING BAR FOR YOUR LATHE

(1 w0 rrcned Lo croole Raney o comzies shupes, our SROCN butlon ool | Hara's yaur sppaiunity s anen 8 109 qUATy Bedns bar wilsh ueas ar
13 invalyable, The 10mm square shank holds @ Smm dia cutng insert, | dandard COMTOE insert. The Gmim dia bar vill bore 10 & min s of

and gives great versatilty, superh srenagth and exceliant ool e 0mm. The 10mm bar can Lore dovin o 12mm, andthe 12nm hesa
Toal comas complEta wah inssr in suosrogracis M7 _ mirimum bors of 16mm. Stesl srank bonneg bers can
Spare inserds g £3671 each, Mr D Hudson of -' generaly bore 10 & lenglh of s Stimes ther diame.

Sromagrove SME has usedihese lodis since 193210
arofile Ihe special form of lyre treuads for s sl
deenng whee! sels wth grest considency

SPECIAL OFFER PRICE £30 40
(MRRP = (55 37) Please add £1.25 to cover p+p

TURN SMALL DIAMETE RS with LIVE CENTRE IN PLACE!

#r . Please stale bar dis required - 8, 10 or 12mm ola
Comes complete wih iesert in oll-purpose grade NJIT
Spare nseds just £4.58 each, 4

SPECIAL OFFER PRICF £33 80 N\
MREP = £71 851 Please add £1.25 to cover p+p

TREAT YOURSELF FOR CHRISTMAS

The SDJCR teol usesa 55 deg insed, allowng acoess 1o smeall compo- r - T

ment= whilst using & tallsiock certre. 1t can &8ls0 roMe beck-angles, and e srcads y/ 4 N\ [ﬁ
|2 & wir iithwdil & seleifiarm 1s aur ransgs . Shane (8 10mm apisre - f'j N \

Tool comee comphede with insed in grade 17 10 ~ . L

cut virtually all enginesring materials Spare inserts GREENWOOD TOOLS

44 50 ancly. Soma of our cusom e sy s faaca 3 =
bk for roughing out 55 deg sarevehreads. Wihat wil <igS 2a Middlefield Road, Bromsegrove, Worce. 800 2PV
YU LiSe vours or? o Phone: 01527 877576 - Fax: 01527 579365
SPECIAL OFFER PRICE £30 40 Email: Greenw ook z0l.com

(MRERE - 456 M) Plensa add £1.25 10 cover p+p BUY ONLINE: www.greenwood lools.co.uk
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i newall

Newall Measurement Systems

£615

920 Lathe Deluxe

* SwiNG oven Be: 229 STANDARD EQUIPHENT:
* SWING OVER CROSS SUDE: 133MM = 4" 3-Jaw Chuck
« Distance BETWEEW CENTERS: 500mM WITH 2 SETS OF JAwS
* Semote sone: | 9mm oT" dopw chck
= TWPER IN SPIHDLE Nose: MT3 WITH REVERSIBLE WS
* Motor: *fp * STEADY REST * FOLLOW REST
* 6 Seeen: 100-1800men + MT2 Dean cenie
* Ner weigT: 100xG * M3 Dean cenmre

* d-war ToOL POST

* Fue pute

z $+ Tool Box & Tool K
* Trar & SruasH G
Td S

Price includes VAT
& Delivery*

Champion Mill

* Drilling Capacity: 20mm  « End Mill Capacity: 25mm
* Face Mill Capacity: 63mm « Table Size: [50x630mm
* Number of Speeds:4 + Speed Range: 400-1640rpm

+ Spindle Taper:MT3  » Tilting Head: 90° Left & Right

+ Motor: '/ HP
[ 1]

From .

.

i

Price includes VAT
& Delivery*®

626 Turret Mill

* Mg Cepace: 25mm
o Diwmg Capacmy; 32mM
*Tapte Size 152 x T40mm
* Fike Feeo
* Numeer. oF Seeens: 9
* Speep mange: | 90-2100meN
o Spmote Taeer: MT3 on RS
« Tunne Hean
* Morow: '/

Price

/

Price includes VAT
& Delivery*
STANDARD ACCESSORIES
+ One Shor Luewicamion * Hueogen Womk LighT = MacHiNg STaND
+ Drawear = MuwusL ano Parrs List

« BOmn 3-pw cHUCK

Conquest Lathe

NOW INCLUDES TEST CERTIFICATE

VARIABLE SPEED

STANDARD ACCESSORIES & Delivery™
« 1-10mm oL couck & areon

Model B-Super

= Swing over sen: 420mn « Draw saa: HI2
* DisaMce BETWEEN CENTERS: S00mH = Choss SUDE ThaveL: | S0mn
* MiL oL spiNDLE TAPER: I9mM  « Moton: ¥ me
o« Tuusocx sanaer TRaveL: 80ne » Ner weinm: 15546
= T seeeos 60-1300mem STANDARD EQUIPHENT
= SwinG oveR cROss suDE: 160MH = 4" 3-Jaw ciucx
« Spinpie Taper: HT3 *2 DEAD (ENTRES
* 112 DRIL CHUCK
* CHANGE GEARS
« MT3: cHuck AReOR

Price includes VAT
& Delivery*

Eagle 25 Mill/Drill

= M/ Drue Capacey: 25u4 « Spmote Traver: 100uM
«Tate St 190 x 585mm « Moror: [ne

= Fine Feep

= Numeer oF Seeeos: 11

= Seeen RanGe: 100-2150ke

= SeNDLe Thpew: MT3

Price

Price includes VAT
& Delivery*

STANDARD ACCESSORIES
* |-13mn Drw Choce & WT3 Draw Choor Ameor = Encle Face
Muw Correr = T3 Turwg Ve = MI2 Drawean = NVR Swircw
Gear  + INTeROCKED CWuck Guasp = Mawuar awp Pars List

Craftsman Gap Bed Lathe

* SwiNG OveR BED: 300MM * SwinG OvER GAP: 450mM

* SwinG ovER SADDLE: | TOMM = DisTamce BETWEEN CENTRES: STOMM
+ SenDie BoRe: 36mH = SenDLe Nose TapeR: MTS

* (hoss supe TRAVEL: |50mM = Compounp TRAYEL 8FmH

* TasTock BARREL TAPER MT3 o TausTOCK BRRREL TRAYEL: 92mm

» Rance o seeos: 501250

* Moror: 1172 we

= Nerwetht 398hs

STANDARD EQUIPMENT:

= 6" 3w CHUCK WITH 2 SETS OF JAws
= 8" doaw o

* STEADY REST

* FOLLOW REST

= STAND = FACE PULATE

* SPLASH GUARD

* THREADING DIAL

* 4-War TURRET TOOL POST
* 3HT oero cenTeRs

* T-SLOTTED (ChOSS SLIDE

+ HALOGEN WORK LIGHT

Price includes VAT
& Delivery*

CHESTER UTIC

LM ED

Centurion

« Swing over eeo: 420mm = Daaw eas: MI2

* Distnce serween ceneRs: S20mm = Choss supe TRaveL: 200mn
* MiLL oriLL sPivoLE TAPER: MT3 * Morok: 2 x P

« Thiustock BanseL TRAVEL: S0M = Ner weight: 23016

= T seeeos 160-1360ke STANDARD EQUIPMENT

* SWING OVER SADOLE: | 60HM = 4" 3Jaw cHuok

« Spivote maper: MT3 * 1 DEAD CENTERS

' |-' = /2 DR cHuEK
4=

ireg
s

« HT3 cuce amsoR

-4

Price includes VAT
& Delivery*

Eagle 30 Mill/Drill

* Miec/Drme Capscry: 32mm
« Tapte Sue 200 x 740mm
* Fine Feeo
* Numeer of Seeeos: 10
« Sree0 Rance: B0-2300ken
* SrinoLe Taer: MT3
« Seinote Thavees 1 30mM
< Tunwe Hea

Price

£899

Price includes VAT
& Delivery*
STANDARD ACCESSORIES
« |-13mm Dmw Chuck & MT3 Drwe Chucoe Areon = Eacle Face
Miw Corren * V100 Macwawe Vice » MI2 Duawear  * NVR
Swimen Gear  + InterrooeD Chock Guero -+ MamuaL awo Pasts
List

* Morok: 1we
* Hig/Low Geanzox

Super LUX Mill

o Minuwg Capacry: 25mu

* DG Capacrr: 32um
*Tapte Size 240 x 800w
* Fike Feen

* Numser o Seens: &

« Spen rawce: 95-1600keH
* SpINDLe Taper: MT3
*Tinn Heap

* Mowow: |/ e

Price

Price includes VAT & Delivery*

STANDARD FEATURES
« Powenen Heap Eevamon  « Cast lhon Stawp
* ANGLe Tinwe Heo = Mawuar awp Pams List

Email us at CHESTER UK LTD
Clwyd Close

sales@chesteruk.net pawarden Ind. Park, Hawarden
Nr. Chester, Flintshire CH5 3PZ

Visit our website
www.chesteruk.net
For our Special Offers

*INIC*L HIQIVVE AE NEIIVERY INMILIK MAINMI AMDYOOML Y

Call for our latest

Catalogues
01244 - 531631







