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ON THE EDITOR’S
BENCH
Geoff Sheppurd’s commentary

LIMITS & FITS,
TOLERANCES & SURFACE
FINISH

Holes in tight corners

FREE WHEEL HOBBING

Machining a worm wi eel

TRADE COUNTER

News of products and services

THE ‘RAYMAC’ CUTTER

GRINDER
Comp|ei'|ng the work head

LATHE PROJECTS FOR

METALWORK IN THE

MIDDLE OF NOWHERE
Away from the wcrkshcp

CONTROLLING

SPRAYDRIFT - A Postscript
Safety issues discussed

A FACING & BORING
38

A su bstanﬁcﬂ |_ufhe accessory based on
an earlier design

L 19 LINK uP

Readers’ Sales and Wants
47 ‘R,nyOVATlNG A MACHINE

Su|vngir'|g rather than scrapping

35

37

SCRIBE A LINE

Reader to reader

MODEL ENGINEER
EXHIBITION
COMPETITION CLASSES
& ENTRY FORM

BEGINNERS (12) - 1.8 A TAILSTOCK TURRET
Using the face plate A simple aid fo manufacturing in
quantity
We continue our series on the
Raymac cutter grinder- see page 23
EDITORIAL
Editor
Geoff Sheppard

Front Cover

Members of @ medel engineering society carry out
essential maintenance work on their miniature
railway installation. When working away from the
heme workshop, some simply made items of
equipment can make the job easier, as suggested by
Trevor Marlow in his article which starts on page 35.
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'Modellers’ Insurance |

Following recent changes in legislation
we are pleased to announce that
Nexus Special Interests Ltd
has located a specialist
Meodelling Insurance group
to cater for all readers’ modelling needs.

With immediate effec
only authorised registered members of the
eneral Insurance Standards Council
are able to provide or issue insurance services.
As a result, Nexus is unable to continue to offer
Modellers’ Protection Insurance.
All policies currently in Rlac-e will continue
to run to exlgx ry mroug current brokers
HCF; tel: 020-8731-5155,

New Policies
For all new policies or renewals. we can
recommend to our readers spedaiist broker
Walker Midgley Insurance Brokers Ltd.
Walker Midglear_ ave years of experl experience
in providin ect Insurance Cover
for Individual Modellers & Model Engineers,
as well as Model Road Steam Insurance
including full Road Traffic Act cover.

In addition to their excellent menu of cover,
readers will be pleased to learn that the business
is owned by active modeller Tony Wood,

a leading figure with the
Northern Association of Model Engineers.

For further information please contact Tony Wood,
Walker Midgley Insurance Brokers Ltd., Montague
House, 294 éeme!ety Road, Sheffield S11 8
Telephone: 0871-871-3080.
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he One-Stop Book Source for

ALL Model ENGINEERS!

How 1o Run a thalﬁﬂl [South Fend] £7.65
Lathe Operatione {1937 [Barrin] £14.15
Lathe Handbook No, 1 (1028} £828
Ornamental Torming [Walshaw) 1178

Keep Your Lathe inTrim (193) [South Pend] £4.10
Improvements & Accessories for your Lathe [ Kadford|
£14.50

South Bend Lathe Booklels |¢ 1930s) £7.90
Lathe Notes Wol. 1 e 1920 £S48
Lathe Notes Vol I (e, 1920 Is568
Lathe Notes Vol 3 [e. 1924) ESAS

Lathe Notas Vol 4 (e, 1920
Chocks Review & Restoration |(1913-17)
Machine Tood Adjustment (¢ 1920]
Freciion Lead Serews, Cears % Fantographs
Eabbin Bearing Techniqaes | 1912.1925)
How | pour Babbitl Bearings [Gingery)
Running a Milling Machire (1941] [Colvin] £7.50
Milling Machine Operatdons (1937) [Barrin] £080
Milling Machine Kinles | 1908] [Calvin & Stanley)£ €88

L2
£S48
£5.65
ESAS
f 3.7
X750

Mllkng Machine Practioe | 15:40) £4.20
Shaper Operntions | 1957| | Bnrritt) EX 3
How 1o Kun a Metal Working Shaper & Drill Pres

11961) [South Bend]
Shapers (1943 [Stherd]

Worlking Sheet Metal [Gingery] £8.40
Practical Matal Plate Werk |[1907) [Haduek] £0.00
How (o Do Alircrall Sheetmetal Work [19482] 113,30
Repouss® Metalwork [(1908] [Horth) £900
Plasies for Modellers [Welss) £9.50

Ol Time Mechandes: Secrets of Hand Seraping (1919
£340

Gear Cultimg Practice [Colvin & Stanley]
Advanced Machine Work, (1925 [Smith] o8
Elenwnis of Machine Work [1919) [Simith! 1745
Shop Theory [1942) [Henry Ford Teade School] £17,10
Maode] Engineering - 8 Foundation Course [Wright]

£20.90
Modke] Engineers Handbook [Tubal Caln) L1152
“Workshap Practice'Se des:
Nod Hardwire, Tanpwing S Hoat Trostoset [T.Coin] € 785
N2 Verticsl Milling in the Home Waekibop [Thevp] £7.88

£14.238

No.J Screwcutting In the Lathe [Cleeve) 820
MNod Foundrywork for e Amatear [ Aspin) 78
No.S Milling Operations in the Lathe [T.Cain] £7.85
No.T The Art of Welding [Vawnse) 718
No& Soldering & Brazing [Tubal Cadn] £7.8¢
No 10 Savs and Sawirg | Bradley Ions
Mo 11 Flectroplating] Poymer) £as
No.12 Drille. Taps and Dhes [Tuhal Caln) na
No 15 Workhwolding in the Lathe [Tubal Cain] £7.83
No 16 Ehectric Moters [ Cox) £7.85
Mo 17 Cears and Cear Colting | Law] .88
N 18 Bacie Bonchwork  [Oldridge] £785

Mo, 19 Sprring Design & Manufcture [ Tubal Cain) £7.85
PN Mietatwork Winclinging Hings aned Tipe (Bouliey] £785
N 21 Adhedves and Sealants | Lammas) 1788

No 22 Waorkshop Flactrics [Waic] 188
No.23 W, Construction L7588
No.24 Flectrie Motors in the Home Workshop €728
Nowlt Home Workshop Hints & Tips [Smeed]  £040
No.27 Spindles [Sandhu] £2.20
No.28 Sknple Workahop Devicas [Tubal Caln] 58,20
Mo 29 CAD for Model Engineers | Brown| nss
No 30 W Materials [Wei] £7.88
Now 31 Useful Workshop Tools [Eray] £7.88
No, 32 Unimat 11 Acowsscries [Loader] £7.88
No3d Making Clocks [Pray] £785

Mokl s Workshop Manual [ Thomas) £24.45
Machinery's Handbook | 26th editkon LEg.08
The Machinist’s Bedoide Reader | Lantard) 12335
The Machinist's Second Pedsdde Reader [Lawtard] £21.50
The Machinist's Third Ealdde Rascler oy
A Treatise on Oiling Machine Tools [ Lautard] £235

Gunsmith Kinks 1 [ed. Broweells] 248
Cunsmith Kinks 11 [od. Erownells] 745
Gunamith Kinks 111 [ed. Erownells 2300
Gunamnoth Kinks 4 [ed. Brownells] L2645
Wor kihop Techniues [Thomas) £27.18
Euilld a Power Hacksaw with Vie [Cingery] £ 900
How to Eulld aStp Roll Machine [Cingery] £ 970
Euild an EDM | Langlois] r1s2s

AL ORDER (N g

e FHESR ghig Al ¥ 8 B

Practical Sheet
Metal Work and
Demonstrated
Patterns -
Automobiles and

LoD,

Sheet Metal Boats
{1912} [Neubecker)
£13.15

If you want w know
how to lay out sheet
metil for forming into

doubt if you will find a
berter book than this one Writnen in 19512
and intended for apprentices in the then
exploding car industry, it really iz 5 mine
of information; just think of the varied and
complex bodywerk of cars of that peried.
You realy are shown how to lay out and
form complex hoods, mudguards and
bedywork in general. A short section also
shows how to form boat (sailing or rowing)
hull parts. ¥ you are into the restoration of
veteran and vinage care this book cleardy
has mal appeal, but the techniques in this
book can be wed by anyone wantng to
work sheet metal into complex shapes. Buy
a copy! 148 profusely {Uusrated larger
format pages. Paperback.

(" POST ¢&* PACKING:
Prices shown INCLUDE post & packing
within the U-K. If you buy more than
one title, you save and any excess
payment will be refunded. Overseas
customers please allow 10% extra
\i; E

for surface mail delivery.

OUR GIERANM mb‘IEE :
We want o
fromousg, myc?:ofcmymmd widm!;
in confidence, So - all books are guaranteed.
wﬂlﬁnd a book i not what you wanted,
i ﬁimsﬁu&lyﬁnu;ﬁtwr&m{o d; we

on t‘.\’-PCC‘t r ttems
that aren't mﬁ“ expected, Wmt you
to be happy w!'lh your puuhnsea from us -

there is no oflier way to do business....

FREE BOOKLIST!

The bocks in  this advert are a minute
portion of our r of model engineer
and related titles. All mre described

full colour illustrated Booklist, sent
all orders. Wrrite, phone, fax or view

s2e the Hst before bu

uur website [or a m%u ygﬁ x;gélg like 10
&

CAMDEN MINIATURE STEAM SERVICES
Freepost (BA 1502), Rode, Frome. BA11 6UB

phone: 01373 = 830151
fax: 01373 - 530516 www.camdenmin.co.uk

How 10 Build a Pipe Dending Machine [Gingery) £ 865
The Finisdhing Touch-the hovw’s and why’s of painting

models [Shephard] £578
Pressworking of Metals [ 1941 |Hinmman! £1%48
Fent Iron Work [1903) [ Hastuck] 950
Thermit Welding Process [1914] [Har] 47
The Charcoal Foundry [Cingery] £7H)

Fuilding & Cas Fired Crucible Purnace [Gingery] £11.202
Iron Melting Cupols Furnaces for the Small Foundry

| Chasatm) L1805

Fuild an Oil Fired Tilling Furnace [Chadain]  E174A8
Ornamental Matal Caning [Whdunoyer! 2048
!-umdn Manual IJS"&I [US Navy] 11945
A Plackanithing Pricoer [ Melbaniel] £2370
Forgework [1912) (Digen) 10405

How 1o Bulld a Bulld o Fall Site Forge from oommmwonly
available metal [Meador] 900
How to Build o Flackanith's Firepod | Mendor] £ 960
Heow to Bun Three Phase Motors on Single Phase Power

Altermator Secrets £368
“The Boy Hlectrician [1980)) [Morgan| £18.40
The Tesls High Frequency Codl  [1910)  [Haller &
Cunmigham| 860
Fulld 4 Univerzal Coll Winder [Gingory] £8.65

Howr 10 Bufld a Magneto Magnetbeer IGhurﬂ £758

The Watchmaker's and Model Engineer’s Lathe » a
User”s Manual { $th edition) [de Carle] L1809
The Constructim of a Congreve Rolling Fall Clock

W £3155
How to Make a Weight Diriven S<ay Wall Clock

[Wilding] 3158
A Mannal onthe Hydraulic Ram for Pumping Waﬂ;:ﬁ

£S

Pumps as Turbines A user’s guide [Williams] £9540
Eralosdromn Winchnill Flans | Piggodt] N4
“The Stirking Fogine Manoal [Rizeo) £W)2s8
“The Stirling Frgine Manual Vol 2 [Rizeo] 1294060
Air Engines [Finkladein & Organ] 85220

Fuilding Simgle Model Steam Engines [T Cain] £ 585
Building Simple Model Steam Engines Vol 2 £68¢

Mswmmsmm |1_¢I5-rll
Etpuhu:ulﬁuh&mn {1473) Gm&ﬂamﬂ]
11420

Fullding the Aitkinson Differentdal Engine [Glngery)
1400

Building the Shay [Hirasoka] L4055
Introducing Model Traction Engine Construction

[ Hairing! £3820
Model Locomtive Bollermaking (Farmer! £1A78
Melel Stationary and Marioe Steam Erngdiee | 1964

[Harris] L1228
Loovenotive Valves & Valve Gears | 1921) £2 1600
Injectors: theory, consruction & working | 1993 [m

La Lesomwdive a Vapeur [1952] [Chapebn] - Englich
edigon 15975
“ex VIDEOS! Sede
Wieding Institute Yidio Cuides.
Na.| MIG Weldiep (51 mins)
Ho.7 MMA Welding (54 mins)
Ho.) OxpAcetylme Widding, Brazing & Cutting

L1445
{2448

(54 ming) 2455
Eundanwatals of Maching Lathe Oparation [NEW version]
(95 mims) 11995
Advanced Acpacts of Machiss Latha Oporation (1M ming)
L2995
Cutting Sorew Threads on the Lathe (65 minutes) L2595
Grinding Lathie Tonls (12§ miims) L1995
How o Cut Spur Gears (4 minwtes) £248%
Rudy Kouhoupt on Milisg (120 niiss) £2095
Operating a Horironl Milling Hachine (150 mins) £2995
Operatig a Shaper (120 mins) 2995




Easycut

ning Portable Bandsaw
* Swing 92mm e e
* Centre 200mm * Variable Speed 30-90m/min

1kw Motor

Cutling Capacity

asmm dia x 105mm long
* No naad lor cooland

& Spaeeds 130 - 4000rpm
(Milling head optional)

* Exlensive range of
accessoros

g299 g293
Emn Unimat Basic
ac l‘llng Centre * Swing 110mm
- * Swing 130mm - EN * Cenlre Z00mm

& Varispead 20 - 2200mpm
o in Austria

® Conltre 350mm
* Molor 500w
(Milling head oplional)

® Made in Auslria £499
£59°
Compact 8E A9 Emn“ .
Emﬂﬂ Bench Lathe £1° _ ﬂ
Emco Compact V8 Maximat F1-P, |
Electronic Varispeed Lathe 1l 2o
All German Electronics 216.\5 Ml"ll’lg Machu{ : mﬁﬁd
! * Table 630x150mm 100-4000 mpm
® Swing 210mm * 2mi Spindie
® Cenlre 450mm * Universal Head
® Molor 650w ® 120 kgs
Compact V& Lathe ® Spead 180-2300rpm o
o Molor 1.4 kw ® Made In Auslria c pe cHG
e Speeds 45-2300 opve”
Emnu Maximat Super Il Emcomat 17/20 Series
Lathe | d Toolroom Lathe
: ﬁ\ﬂ?&?ggm » Swing 340-400mm
& Geared Head & Cenlres 700-1000mm
® 25m or 35m Bore ® Toolroom spec.
® Price from £5200.00 ¢ :W?f_mﬂ_ lealures, eg.
® Made In Auslri sonstant surlace speed

Price from £11 500
Madle In Austriza

230V version
5 now available

achines shown with oplional accessories - Prices include VAT

17 Station Road Business Park

Bamack, Stamford, Lincoinshire PES 3DW
(01780) 740956 - (01780) 740957
ProMachUK@aol.com
http://www.emcomachinetools.co.uk
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e Long Travel 260mmi 1 100E

Cross Travel 150mm
Verlical Travel 330mm
Molor 1.4kw

Varispeed 180-3000rpm
Drilling Capacity

in sleel 16mm

Price £14859.00

: Milling 9%
iilie> Machine -
F1200E [ )}

® Long Travel 260mm
& Cross Traval 150mm
® Verical Travel 280mm
® Molor 1.dkw

Varispeed 180-3000rpm
Drilling Capacity

in steel 23mm

Price £1757.00

. @

gy Milling <
Machmne! -
F1210E -
Long Travel 500mm E Ballscrews
Cross Travel 150mm Instead of
Verical Travel 280mm standard

CNC Milling
Machine

3 axis CNC Mill with

Maolor 1.4kw leadscrews
Varispeed 180-3000rpm
Driliing Capacity ——
in sloel 23mm
® Price £20689.00
® Swing 220mm
= Cenlre 350mm
e Cholce ol molors
& Prico from £1621.00
® Stlock removal 8mm in

one pass

loodmaker's acc)
cerlllicale

@ Price £3610.00

o :
High speed £
spindle oplion 1y8
100 - 7500 rpm

P A A E LS . 3W‘|l'lg 220mm
1 Neim ® Cenlres 500mm
i o Molor 1 4k
® Variepeed 45-2300pm
D3000E Lathe - Price £2399 00

oo 2D vanen
{4

b
& Swing 270mm

CWAHEC):: ® Canlre 600mem SWARECD
S Uiraed e CNC Lathe CC-D6000

DGOOOE Lathe * weighl 150kg. * DGOOE Ealhe with 2 axis CNG conlrol
= bl Lnoad i with tooimaker's accuracy lesl certilicale

Stock ramoval 10mmin one

® Price £4832.00

Prices include VAT - Machines shown with basic equipment

Metric machines - true inch machines also
available

5 Years Manufacturer's Warranty
on all Wabeco Machines

Manual Machines can be retrofitted

with CNC add-on package
Wide range of optional accessories

Made in Germany
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Built 1o our usual high
standard. Now supplied

with heavy duty cost iron base
for maximum rigidity
Standard equipment
includes halogen low

voltage hight and j
centraksed lubnication

system fo leodscrews and
slidewoys.

Supplied with imperial or
metric leodscrews. 3MT or
R8 spindle.

Only £1659.95
VAT and delivery

Combination lothe mill. 6” cendre height x 20° between
cenires. I° spindle bore. Rack and pinion feed with half
mnuts and threod diol indicotor. Large 17°x6" millling
table/cross slide. Supplied with 6™ 3 jow chuck. 8° Tee
sloffed foce plate. Fixed ond Iraveling steadies. Vice.
Drill/tailstock chauck. Face cutter. Lathe tool set

6" centre
height. 20"
between
centres. Power
cross feed

1 /2" hp single
phase mofor.
Supplied with
3 ond 4 jow
chuck. Fixed
and troveliing
steadies. Foce plate.
Tee sioted cross slide. Reor splash guord.
Cobinet stond with coolont troy. Mardened
bedways. Back gear. Speed range 50/1200 rpm.

. Only £1750 indueing Var and delivery N

Now Only £799
. incuding VAT and delivery )
" WIMT 300/2 LATHE
; Ren - = Available os
lothe only

Only £699 |
ﬂqw |
ond delivery |

3 &~ ALL PRICES INCLUDE DELIVERY TO UK MAINLAND &) 0 N

IWARCO|




C.G. & W. Young Ltd. Colne Road, Twickenham, Middx. TW2 6QQ
0208 894 7767 or 0208 894 5168

“STEL” MAX |50 INVERTER THE NEW ‘TURBO - MAX’ HELMET

N
THE ULTIMATE NEW GENERATION f%l
WELDING HELMET i
NOW WITH MORE
NEW EXTRA

% UK TRII0N

Features

+ Ten limes quicker,
darkens fully in 0,004
milli-seconds

= True-colour with
clearer viewing

Our Price

£169.00

ineluding VAT
& del

+ Variable delay and
sensilivily conirols

= Infinilely variable shade

5 to 150 amp DC welder (130 amps at g i
60% duty-cycle) only 6 kilos. Welds f"u‘“_memg' -

12mm2 from domestic supply. (1.5 to ~ * Biowindow §7x60mm
4.0mm?2 rods) designed to GEl 26-  * Safely: norisk of “arc-eye” with
13/EC  974-1/EN 60974 £399 SUtscs - mode Lectinology and 50%
including leads, delivery & VAT or ERIIRIMEN I St BIGGER VIEWING
£339 for 130 amp version. TIG kit  ° SRR el onsy et kiceng e
optional, available £131. - -

A A s s R s s n st n s s o b oS S b0
= el B TSR rey
= T

ik nuun L LN q-ua l tpsiunriuuunMtpﬁ#it*#l*ttlto:ttt*nttnttttnt’tlt’-tttatrwtrn
e iy e L e G i s ; °H
% i #J.:iﬂ' A TN *
& R ot el Nk ANV AN 4B BT ovss-at e e E
E Thmkmg of buﬂdmg your ﬁrst Locomouve or starting another one. See below what we have to orfer H
[ —— s - - R —————.

: Send for an itemised list of any of our range of 45 selected Locomatives. :
= Top guality Drawings, Cast Iron or Gunmetal Castings. ..
* -
E 117240 Tich 0-4-0 3.1/2°G Britannia 4-2-Z BUILD OUR POPULAR HORIZONTAL MILL ENGINE H
TG 1868 0-6-0 3.1/2"G  Molly D-6-0 1" Borg x 1,1/2" Stroke - Slide Valve -
* 9"NG Dholpur 284 3.1/2"G Cant. Lamb 040 Length of Baseplate 137 - Diameter of Flywheel 3™ :
: 8'G Buich 0-8-0 svse Petrolea 2.4-0 Height 6"- Width §" - Waeight 4.1/2 Kiles =
s 8°G GChub 0-4-0 a.1/8"0 s U=} Complete with full building Manual A
feC Srmplex 080 3.1/8"C  Deris 4-6-0 Oabeatable valoe at this price :
*H'G Springbok 4-5-0 3.1/2°C Rainiill 0-2-2 £110 + £4.85 Carriage inclusive of VAT %
* 8'C King Johm 4-8-0 81/2°G  Heilanlass, 482 *
1 3'G Dean Goods  0:60 312G Eob Roy 0-B-0 MULTI-TOUBULAR BOILER KIT *
x B"C 2251 0-8-0 3.172"G Miss 10t0 8 G0 Funs on Coal - Gas - Spirit H
b Firefly 2-8-2 3.1/2"C  Juliet 0-4-0 4" dia. x 16swe Coppar ruba - §.1/2" high o
rsc Magnul 2-5-2 A1/e"G  Virginia 4-4-0 25 5/16" x 20g Copper tubes b
188G Peaqgy 0-4-0 3.1/2"G  Maigie q4-4-2 Firebox 8.1/2" dia. 3.1/2" long x
3 0°C Twin Jisters 0-8-0 3.1/2"°G City of Trure  4-4-0 Working pressure 80ps! L
T 8'G Pansy 080 3.1/2"C  P.V.Baker D-8-0 Suitahle for above or similar angines *
*8'G Tich 0-4-0 £55.00 + £4.95 Carriage inclusive of VAT »
A 5'G New  Combpyne 4-4-2T Radial Tank -LSW.R. 415 Class F *
* 5'G New Nine Elms 042 LS.W.R Al2Class with Beyer Tender H
E §"C New Ealisbury 440 LEW.R 460 Clasas H
]

- "
¥ 0"CG Princess Coromstion  4-8-2 2.1/2"G  Southern Maid H
» 0"G Morris de Cowley 4-6-2 21/2"G  Austere Ada ,‘,
* 0"G Henford Hall 4-80 21/2"G  Olympade X
¥ 0"C RayslS=ar 480 21/2"C FPayatta -4
* G Josie 4-6i-4 2.1/8"G Pnrley Grange *
*e - e - *
H

b4

&
-
*
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SEE US AT SANDOWN 297H DEC - 1sT JAN

Telephone
Sales Hotline

01727 832793

"2" BORING HEAD C/W
VERTEX ROTARY TABLES
SET OF 9 TCT BORING BARS -
>
i Codn Size Frice :
s 1o 0 oo o | |QWIZT T med 7300
12 3 2420 275,
Tabale hwight 5 Bo 105 115 T it e
Centreheight 80 108 13§ 165 ket ” : TSI /
T $ot width 1 % | 11 12 14
:" S SET OF THREE 1/2" DIA INDEXABLE
p S 18 e Sy BORING BARS FOR 2" BORING HEADS
Sy T . S o Brand New and Exclusive to Chronesl!!
Special Oler  £135  £135 £200  E310 g
Ceda Price
XM1325T £45.00 eeetD
ELECTRONIC DIGITAL MICROMETER ZEUS BOOK XMI30  Sporetip £ 2.95 . ]
AVAILABLE
AGAIN DIAL GAUGES &
T MAGNETIC STAND
XMI74 £6.95 |

Direct conversion 0-25mm/0-1" CiMide SET OF 5 SOFT BLANKEND  Cade  Descripticn Price
faces, reads 10 0.00 Tmm 2 YR GUARANTEE ARBORS 2MT XM186 01" Dial Gavge £10.00
Code Price = XMI87  0-10mm Dial Gavge £10.00
XMB Sbis  £39.95 g XM188  60kg Mag Stand £14.95
Code Price XMI189  0-1° Dial Gavge & 60kg Mag Stand ~ £22.00

XM172 #H-50 £15.000 | XMI90 0-10mm Dial Gauge & 60kg Mag Stond  £22.00

DUSTPROOF HALOG
c Ross : TOTALLY ENCLOSED HEAD '
VICES

BOXED MICROMETER SETS
LAMP

KEEPS LAMP FREE FROM
DUST, COOLANT ETC, ETC.

& C/W TRANSFORMER !!!
$ 3 Code Size 9 ﬁ.
Code ° - - Price XM148 3 £29.95 £27%0 .
XMI105 O-4" set 4 mikes £30.95 XM149  4° £30 05 £30.00 Coda Price

AMI06  0-100 st A mikes  £39.95 KM200  £49.95

DRILL  ENGINEERS BENCH VICES — SUPERB QUALITY Il

&UALITY MEASURING EQUIPMENT
GRINDING Do not confuse with inferior imported vices

YIS 0 25an Nigoncks £ 095 .

\-H»H

HIZE 1 Hicronwtes HAge € 9.95 X JIG

YM1I7 et bide Hike S £74.95 = (1/8-3/4

IMI7S  Tp bide Mike LS €24.95 P

YHAZY /1 50mm Vesmies L E10.00 4 ¢ : Dri .

i bl 2 g ~

|, - -~ . M

Y182 Plamsume s €150 A"E\ﬂ"’_’h Prica
240 XMAONG®  £22.95

YH183 u 30 Saee Bude = :

JHIS4 177/ 300mn heicht Govge R0 €45.00 = - :

Y185 Set of of, paclled £22.00

ALL CUARANTEED FOR TWO YEARS!! XM205 £2200 £9.50

ALL PRICES INCLUDE VAT AND NLINE?Z
DELIVERY UK MAINLAND visit 903?53-..“

CHRONOS LIMITED Wgh?ﬂmﬂd.uk

M70 5" £28.95
XM71 6" £48.95

3%

Unit 8 Executive Park, 229/231 Hatfield Road, St Albans, Herts, AL1 4TA
Telephone 01727 832793, Mobile 07974 353185, Fax 01727 848130
Email salesfchronos.Itd,uk, Online catalogue www.chronos.Itd,uk

ALL PRICES INCLUDE VAT AND DELIVERY TO UK MAINLAND
MAIL OCRDER / TELEPHONE HOTLINE 01727 832793 (5 LINES)



s the contributions to our Scribe

a Line column make clear,

M.E.W. has a world-wide

circulation. A significant
proportion of our readership is in the
United States of America and, although |
have no positive information, it is highly
likely that some of our subscribers have
been affected, either directly or indirectly,
by recent tragic events.

| know that | am speaking for everyone
connected with the production of this
magazine in expressing our heart-felt
sympathy to anyone who has suffered in
any way.

Having lived through WWII, | can recall
the relief at the end of hostilities and the
desire to “get back to normal”. It seems
evident that the nature of the current
situation will make it difficult to identify a
similar point in time, so it appears that
things can never be the same again.

As far back as 1790, John Philpot
Curran spoke of the price of liberty being
eternal vigilance. It is no less true today.

HSE document

It is pleasing to see that the HSE book
“Passenger -carrying miniature railways -
Guidance on safe practice” has now been
published. This is the culmination of the
efforts of the Miniature Railways Liaison
Group which was set up as a result of the
seminars held at Wigan and
Southampton some three years ago.

This Liaison Group, consisting of
representatives from many branches of
the hobby first produced an information
sheet on safe operation and then tackled
a revision of the old TN3, which dealt
mainly with the design and construction
aspects. The new book, HSG216
combines the results of these efforts and
is very much a work produced by the
hobby for the hobby.

Many, particularly the more
independently minded spirits among us,
have questioned the need for such
publications, but as the HSE Inspectors
who guided the deliberations of the
Liaison Group have pointed out, without
documentation we would be subject to
the interpretation of the Health and
Safety at Work etc. Act by local
authority environmental health officers,
who are likely to have little
understanding of the finer points of
operating a miniature railway. The
ability to be able to point out
conformance with a published HSE
document may prove invaluable if
difficulties should arise.

It has been proposed that the original

November/December 2001

EDITOR’S

guidance note should be revised to remove
the railway aspects now covered by
HSG216, so that the operators of miniature
traction engines and road vehicles should
still have something to which to refer.

HSE booklet HSG216 (ISBN 0-7176-
2035-2) presents a wealth of information
on miniature railways in an attractive and
readable style on 22 copiously illustrated
A4 pages printed in full colour on high
quality paper and is available at £5.95
from booksellers or direct from HSE
Books, PO Box 1999, Sudbury, Suffolk
CO10 2WA, Tel. 01787 881165, Fax 01787
313, Website: www.hsebooks.co.uk

What’s in a name?

In a previous editorial | asked for thoughts
on the content of the ideal home
workshop. One of those who has
responded writes of the advisability, in
some areas, of referring to the ‘hobby
room’ rather than the ‘workshop’ to avoid
potential interference from local councils
and nosy neighbours. | have colleagues
who have been careful to use the former
term in planning applications, but | really
do deplore the need to employ such
euphemisms to disguise a perfectly
legitimate activity. As long as a home
workshop does not cause actual (as
opposed to perceived) nuisance to
neighbours and does not convene
planning regulations by being used for
commercial activities, then | believe that
we should be able to describe our facilities
as we wish. Any attempt by minor local
government officials to interpret
regulations to suit their own whims or
prejudices should be strongly resisted.

Ron Drake steps down
at Blackgates

Blackgates Engineering, well-respected
supplier to the model engineering hobby,
was founded by Phil Owen and Ron Drake
back in 1976. Since then they have
attended countless national and local
model engineering exhibitions and club
events, including Model Engineer
Exhibitions at Wembley, Alexandra Palace
and Olympia. Now, after 25 years, Ron has
decided to retire from the business.

We join Phil and Jacquie Owen and
their staff in wishing Ron a long and
happy retirement, during which time we
hope he will be able to catch up on those
many projects which we are sure he
would have liked to have attempted, but
could never find the time. We feel sure
that he will not be lost to the model
engineering scene, and look forward to
having those chats which were never
possible when he was busy on the other
side of the counter.

Au Revoir

Well, the time has come. All the rest of the
content of Issue 78 is safely lodged with

the design and production team, so | must
write my final few words as editor. When |

answered the telephone one evening back
in August 1994, | really had no idea of the
consequences. It didn't take me all that
long to work out that | had been ‘set up’
by my old friend and co-conspirator Stan
Bray. Thanks a bunch, Stan!

Taking on the magazine opened up a
whole new vista. Although | knew the
model engineering world reasonably well,
having been ‘inducted’ at the age of
fourteen and having written a few articles
here and there, | really was not aware of
what was involved in the publishing
business. It has proved to be a most
enjoyable if somewhat demanding
experience which has proved possible
only through the support of many people.
Firstly, Ted Jolliffe, then Editor of Model
Engineer, who guided me on my first
steps through the maze. Next, his
successor, Mike Chrisp, who has become
a close colleague, with whom | consult on
an almost daily basis. We bounce ideas
off each other, check facts or just
commiserate on the unfairness of the
world! Most importantly, Mike and his
wife Jean offer me hospitality whenever |
need to travel in an easterly direction.

The “Head Office’ team has changed
greatly over the seven years, being based
first at Hemel Hempstead and now at
Swanley. Editorial Publisher, Dawn
Frosdick-Hopley (The Boss) has always
been receptive to new ideas and
suggestions, while our Editorial
Administrator, Sarah White is a tower of
strength. In the Design Studio, Carol
Philpott has turned plain words, photos
and drawings into attractive pages, never
complaining when | have been late or
have asked for last-minute changes.
Draughtsman Grahame Chambers, now
communicating electronically from his
office in Paxos, Greece, has been
responsible for many of the illustrations
which grace the pages. Thanks to them all
for their unstinting support.

An enormous vote of thanks must go to
our contributors. Simply, without them
there would be no magazine. Many have
become personal friends who have always
been ready to respond to a request for
material or to spend time and effort
investigating a possible subject for an
article. Others are based many thousands of
miles away, usually contacting by letter or
e-mail, but with the occasional telephone
conversation. Some authors have produced
just the one item, while others keep a
steady stream of contributions in the
pipeline. Both are equally welcome to an
editor who is trying to keep a balanced
content in issue after issue. | would ask
themn all, and anyone else who feels that
they may have a contribution to make to
support our new editor.

Finally, the biggest thank-you of all must
go to my wife, Gill, who has given her
unfailing support from day one, putting up
with many trials and tribulations,
particularly on those days when things
have not been running smoothly. Often to
be seen at exhibitions, she has become an
expert at booking-in models and has been
known to be very persuasive at selling a
year's subscription to someone who came
looking for the odd back issue!

All best wishes to my successor, David
Fenner. Please continue to give him all
the support you have given me. | hope
that he gains as much enjoyment from
the job as | have.




LIMITS & FIT
TOLERANCES

&

SURFACE FINISH

Philip Amos describes the systems by which physical features of machined parts may be specified
and how these may be related to home workshop machining

he design and manufacture of

most equipment involves the

shaping of components and

fitting these together in
assemblies. The skilled craftsmen who
perform these tasks are the draftsman, the
machinist (formerly called turner) and the
fitter. In order to effect these processes
rules have emerged from experience
which nowadays are codified
internationally to allow commercial
exploitation.

This article examines what the
requirements are for the home
workshop and how these relate to what
happens in industry.

Fits

This discussion concerns cylindrical
apertures (holes) and cylindrical solid
parts (shafts). The conclusions can be
extended to squared gaps and pieces such
as keyways and keys. However, it does mot
cover screw thread fits nor the more
complex requirements of other shapes,
which are specified with geometric
tolerancing (concerned with, flatness,
squareness, concentricity, straightness,
positional accuracy and so on).

Essentially there are three types of fits,
as shown in Drawing 1.

For a clearance fit, the hole diameter ‘D’
is larger than the shaft diameter ‘d’, so
that the shaft can be moved through the
hole axially and can rotate freely.

For the interference fit, the hole diameter
is smaller than the shaft diameter, and the
shaft must somehow be forced through the
hole axially, and will not then rotate.

The transition fit is size on size. The
parts can be pushed or wrung together,
but cannot (easily) rotate after assembly -
(but see later also under 'tolerances’).

The ‘allowance’ shown on the drawing
is the difference between hole and shaft
diameters. It is positive for a clearance fit,
negative for an interference fit, and zero
for transition fits. For the same class of fit
the ‘allowance’ increases with increase in
diameter.

For practical use these three types are
further broken down. One of the earliest
systems of limits and fits was introduced
in 1902 by the Newall Engineering
Company, Walthamstow, UK. This had two
classes of hole, and six classes of shaft,
categorised by sizes of allowance; this
could be thought of as 12 classes of
combinations. See Appendix A which is
derived from References 2 and 3.

Reference 1 describes eight classes of
fit as listed in Appendix B, which had been
tentatively recommended by the American
Standards Association at that date (1916),
but these do not seem to be any
improvement on the Newall system.

Tubal Cain in Reference 4 (1981)
tabulates 12 classes of fit, categorised by
allowance - see Appendix C.

Following World War Il great efforts
were made to attain international
standardisation of fits and the ABC
countries (America, Britain and Canada)
harmonised their national standards to
achieve this for sizes up to 20in. or about
450mm nominal diameter. Their standards
are based on ISO Recommendation 286.
The US Standard is ANSI B 4.1-1967
revised 1974. The British Standard is 4500-

1969. The Australian (and New Zealand)
Standard 1654 is similar with only minor
differences. Details of these can be found
in References b and B which form a basis
for Appendix D.

Systems

Most holes are produced by fixed tooling
such as drills and reamers, so it is easier
to machine the shaft to the required
dimension to achieve the ‘allowance’ for a
particular fit. Thus the more commonly
based system(s) are called ‘hole based’
where the hole is produced to the nominal
size (more or less - see |later) and the shaft
made to yield the ‘allowance’. However, in
some cases, as for example with a
common shaft engaging several holes, it is
more conwvenient to use a ‘shaft based’
system, where the shaft is produced to the
nominal size (more or less - see later) and
the holes made to yield the ‘allowance’.

The national standards include both
systems as alternatives. Normally the
‘hole based’ system is preferred.

Tolerances

As in so many other areas the “allowance’
information provided by Tubal Cain in
Reference 4 is the easiest to use in the
home workshop for producing one-off fits.
Here one can make one component,
measure it, add (or subtract) the
allowance, and then carefully make the
mating component to suit. This happy
situation is not possible for serial
commercial production in industry, where
machine variability and/or human skills

Drawing 1 - Fits
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Drawing 2 - Tolerances
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lead to a range of dimensional outcomes
differing from the targeted nominal one.
Drawing 3 - Fundamental deviations Thus, to produce economically it is
necessary to allow some variations in a
dimension which is called the ‘tolerance’.

Drawing 2 shows how this tolerance’
Defined by the nearest limit affects fit. It will be seen that the

to the zero line ‘allowance’ for a clearance fit now has a

range (+) from:-

=

¥
eSS

Smallest Hole with Largest Shaft

to
??E 2 a y Largest Hole with Smallest Shaft.
=g EEK MNP
m BETyyy Similarly, for an interference fit, but with
Eﬁaa % 1A the ‘allowance’ range (-). However, for a
2 s

transition fit the ‘allowance’ range may be
(+) or (-}, as seen in the drawing.

The national standards embrace two
concepts:-
- (i) 18 tolerance grades or bands. These are
indicated by numbers IT01, ITO, IT1 .....
+ IT16 (each of which increases with
increased diameter of the workpiece). e.g.
for a nominal diameter of 12.5mm the
tolerance grades (bands) range from
0.0005mm (IT01) to 1.1mm (IT16) ,whereas
for a nominal diameter of 125mm they
range from 0.0012mm (IT01) to 2.5mm
(IT16).
(ii) 27 fundamental deviations, each of
which also increases with increased
diameter of the workpiece. Holes are
indicated by capital letters and shafts by
lower case letters. These define how the
tolerance band is disposed relative to the
nominal diameter of the workpiece. e.g. an

e
]
E
2

Fundamental Daviations
4
[nl
[~
x

)

]
Nominal or
Basic Size

&

Fundamental Deviations

Basic Size

—— Primary T . =
”?,2";;'};’.1,:’2;’{ e Drawing 5 - Surface texture Drawing 4 -

Laf Pattern

ek O

Note: Enlarged e Length of Secondary Texture ——

cross section of (Waviness) (a) Shaper (b) End Mil
surface
= z Su rling
Drawing 6 - Tomlinson %
surface recorder Spring L
Smoked

Glass Plate

Modtor
B \ Frame
et
A M Flexible Support
\ Strips
\Baam \ Pivot “Adjusting
Scraw
Polished Steal ; .
Skid Operation: Molor traverses beam along surface with travel screw

& also rotates glass plate through gearing.
Adjusting screw brings stylus & skid into contact
Flexible Suppon with surlace.

Strip Stylus contact with lever shaft rotates lever so
neadle point leaves trace on smaked plate.
Traverse is 2 to 3mm.
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Meter S = - = Cha
21 ’ n
Roughness : [~ Recorder
Reading 1 7
Scale Chart
Selector
a
Stylus Amplifier | -““l-

Drawing 7 - Surface
measurement instruments

Drawing 8 - Roughness measure

Vertically magnified surface
cross-section (V times)

Datum line selected so sum of areas above = sum of areas below

Average Height Index (Ra) = Sum of areas

=a+b+c+dealc. +p+q+r+saeic

Length

LxV

H hole has one end of the tolerance band
coinciding with the nominal diameter - see
Drawing 3.
These concepts result in an enormous
range of possible combinations, but for
general use a selection has been made as
a guide. Appendix D shows for the ‘hole
based’ systermn diagrammatically,
numerically, and descriptively, 10 of the 14
fits listed in the British (and Australian and
New Zealand) Standard. These ‘tolerances’
or ‘limits" compared to the nominal
dimensions allow commercial serial
production of components which will
assemble together with the ‘fit’ required by
the designer. Thus the parts are
interchangeable; any shaft can be fitted to
any hole and achieve the required fit.
Sometimes the tolerances required by
the Standard are too tight to permit
adequately low cost production of the
components. In such a case the parts are
produced to more relaxed tolerances and
are then measured and separated into
groups in a series of narrower tolerance
bands. Then a particular group of shafts
can be assembled to an appropriate group
of holes to achieve the ‘allowance’ for the
required design fit. This is called selective
assembly. A typical case is the fitting of
pistons into internal combustion engines.
For the home workshop, the national
standard tolerances for a particular fit and
nominal diameter can be used to decide
just how close to the calculated
‘allowance’ (as per Tubal Cain) one has to
go to ensure the desired outcome, as even
the most accomplished worker may not be
able to achieve spot-on perfection when
making a mating component. See
Appendix E for examples.

Interference Fits

As the shaft is bigger than the hole for
interference fits, some means must be
adopted to get the parts into place. For
press fits a lead-in taper on the shaft can
allow this, and for light press fits (such as
dowel pins) a chamfer may be sufficient.

For shrink fits, the part with the hole is
heated to expand the hole, and the shaft
then inserted. When it cools down the hole
contracts and grips the shaft. This
produces hoop stress in the (hole) part and
in extreme cases the part can fracture.
Hence it is necessary to assess the stresses
which will be produced and choose a fit
which will ensure these do not exceed the
strength of the material. The approach to
these calculations is outside the scope of
this article, but it is treated fully in
References 1 and 5. These references also
give information on pressures required for
press fits and temperatures for shrink fits.

A converse of the shrink fit is the
expansion fit where the shaft temperature
is reduced to cause it to contract before
inserting it in the hole (at room
temperature). When it warms up to normal
temperature the shaft grips the hole. This
process is probably of less interest in the
home workshop as the lowest temperature
available is usually the family deep freeze
at about 0 deg. C. Industrial users would
probably use liquid nitrogen at a
temperature of -195 deg. C.

Surface Finish

All processes leave the surface finish
imperfect to a greater or lesser degree -
from the ‘as cast’ surface to a ‘highly
polished’ mirror finish. Different processes

Drawing 9 - __— Note: Process
Roughness Tum = sm;sgg%ﬁ
designation
Roughness
Grade Number N1 N2 | N3l Ma L Ns | ns N7 ns | e [N1aiNT1INT2
Ra(um) | 0.025/0.05(0.1/0.2]0.4|0.8]1.6/3.2]63 125 25| 50

Note: Some drawings may show the actual Ra
value on the symbol instead of the grade number.
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leave different patterns on the surface, so it
is often difficult to judge comparative
roughness of two surfaces made by
different processes - see Drawing 4. These
patterns are sometimes used for artistic
decoration e.g. ‘engine turning’ circular
patterns on silver cigarette boxes.

Surface texture is the overall condition of
the surface and is divided into primary
texture (roughness) and secondary texture
{waviness) - see Drawing 5. The height of
the hills above the valleys is much less than
their breadth e.g. for roughness, heights
may be from 0.000025 to 0.0001mm and
breadths 0.005 to 0.25mm. Similarly for
waviness, heights may be from 0.002mm
with breadths from 1 to 25mm.

Flaws are random imperfections in the
surface (such as inclusions or blowholes in
castings) which are usually ignored in the
assessment of the surface unless function
or aesthetics dictate otherwise. The lay of
the surface is the direction of prominent
tool marks, grain or pattern of the surface
roughness. Surface roughness
measurements are taken across the lay as
this gives best comparison between
differently processed surfaces and the
highest readings. Some surfaces (e.g.
lapped or superfinished) do not exhibit lay
and in such cases measurements may be
taken in any direction.

In the period between World Wars | and
Il some attempts were made to address
this matter of surface finish in a
quantifiable way. In Reference 7, two
symbols were recommended for drawings;
‘f" on castings for surfaces where extra
material had to be provided so that the
surface could be machined; and 'V’ with a
letter and number enclosed to identify the
process and describe the fineness of the
finish - see Appendix F. These latter could
only provide subjective guidance. Shortly
before World War |l there came available
sets of machined samples for comparison
purposes (usually in a range of different
machine processes to match that of the
surface under consideration. Using the
finger tips (or better still the fingernails)
drawn across the surface of the sample
and of the workpiece, a more meaningful
assessment of surface roughness could be
made. A typical set is described in
Appendix G.

For laboratory purposes between the
Wars surface roughness could be
determined by the use of an optical flat

Model Engineers’ Workshop
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fine finishes tend to be produced by the
same processes. The chart shown in
Drawing 10 is derived from information
in References 5 and 6, and is intended to
give a guide to what can be expected
from commercial processes in industry.

Assuming that you are using the
recommended speed, feed, depth of cut,
tool angles and coolant (see Reference 9),
then the quality of surface finish
obtainable cannot be better than that of
the tool cutting edge so, for the finest
work, a mirror finish on the tool is
desirable.

If you cannot get access to a surface
roughness measuring instrument, then you
must rely on touch, sight and experience
and the process used to achieve the grade
of finish you require. Attention is drawn to
the excellent article by Dr. Peter Clark on
methods he adopts to attain superior
finishes on components made in the home
workshop (Reference 10).

Conclusion

Once the principles of limits and fits are
understood, it is fairly straightforward to
decide or to work out what tolerances are
appropriate for the job in hand. Obtaining
the desired surface finish requires close

and a microscope. This was a most
cumbersome approach, so some sort of
mechanical system was required which
could use a stylus traversing the surface,
to amplify and record the vertical
movements relative to a datum. The
Tomlinson instrument (diagrammatically
shown in Drawing 6) effected this, but
again was cumbersome and only suitable
for laboratory use.

Just after World War Il came the first
electro-mechanical apparatus, such as the
Talysurf by Rank-Hobson-Taylor, which | first
saw demonstrated in 1950. This yields a
chart of the (magnified), surface roughness
and also a meter reading of the average
height. This instrument moves a diamond
stylus with a tip radius of 0.0025mm across
the surface for a traverse of about 12mm.

Magnifications available are:-

x 1000 to x 50000
X 20 to x 100

Vertical
Horizontal

Bench and portable models are
available. Similar machines can be
obtained from Moore & Wright (Surfscan),
Mitutoyo (Surftest) and others. The general
arrangement is depicted in Drawing 7.

They all are costly items (typically $A2500
to $A20,000 for Mitutoyo) and unlikely to
be found in the home workshop.

The roughness average height index
‘Ra’ is determined as shown in Drawing
8; it is expressed in microns (micro-
meters). Grades of texture have been
agreed as maxima to specify for surfaces.
These are shown in the table on Drawing
9, which also shows how they are
depicted on drawings.

Fine surface finish can be important for
functional reasons e.g. a metal mirror or
the anvil faces of micrometers or the
surfaces of gauge blocks. It is also
important where surfaces move in contact
with each other (shafts in bearings etc.).
Ewven if the ‘allowance’ is correctly
provided on new components, if the
surfaces are inappropriately rough, then
after an initial wearing in, the tops of the
'hills” will be worn off and the ‘allowance’
thereby increased so that the fit becomes
relatively looser.

Fine surface finish may, however, be
required only for aesthetic reasons -
exhibition standard models, or to make
accurate tools look right.

To some degree, fine tolerances and

attention to the processes used and to
ensuring that all relevant parameters are

considered. @
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Appendix A (see chart)
Appendix B

Classification of Fits
Class 1 - Loose Fit

Allowance (+) 0.0025 3d2
Tolerance Hole 0.0025 3/d
Shaft 0.0025 3Vd

Considerable freedom where accuracy
not essential - agricultural and mining
maachinery; controlling apparatus for
marine work; textile, rubber, candy and
breadmaking machinery; some ordnance
material.

November/December 2001

Class 2 - Free Fit

Allowance {+) 0.0014 3Vd2
Tolerance Hole 0.0013 3/d
Shaft 0.0013 3/d

Running fits for speeds over 600 rpm
and journal pressures over 600 pounds per
square inch. For dynamos, engines, some
machine tool and automotive parts.

Class 3 - Medium Fit

Allowance (+) 0.008 3+d2
Tolerance Hole 0.0008 3J/d
Shaft 0.0008 3/d

Running fits under 600 rpm and journal
pressures less than 600 pounds per square

inch. For sliding fits and more accurate
machine tool and automotive parts.

Class 4 - Snug Fit

Allowance 0.0000
Tolerance Hole 0.0006 3Vd
Shaft 0.0004 3/d

Closest which can be assembled by
hand. Parts not intended to move freely
under load.

Class 5 - Wringing Fit

Allowance 0.0000
Tolerance Hole 0.0006 3/d
Shaft 0.0004 3/d

Also called tunking fit.
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Appendix A
TOLERANCES IN STANDARD HOLES 2 CLASSES
Nominal 0"to 1/2” 1/2"t0 1" 1"+10 2" 2" +t03" 3"+t04” £+105 5% t0 6
Diameters
CLASS High Limit ... +.00025 +.0005 +.00075 +.001 +.001 +.001 +.0015
A Low Limit ... -.00025 -.00025 -.00025 - .0005 -.0005 -.0005 - 0005
Tolerance ... 0005 00075 .001 0015 0015 0013 002
CLASS High Limit ... +.0005 +.00075 +.001 +.00125 +.0015 +.00175 +.002
B Low Limit ... - 0005 - .0005 - .0005 - .00075 - .00075 -.00075 - .001
Tolerance ... .001 00125 0015 .002 00225 0025 .003
FORCE FITS ALLOWANCES ON SHAFTS FOR VARIOUS FITS
Nominal 0"to 1/2" 12" 101" 1"+10 2" 2" +t0 3" 3"+ to 4" 4"+ 105" 5"+ 0 6"
Diameters
CLASS High Limit ... +.001 +.002 +.004 +.006 +.008 +.010 +.012
F Low Limit ... +.0005 +.0015 +.003 +.0045 +.006 +.008 +.010
Tolerance ... .0005 .0005 .001 0015 002 002 .002
DRIVE FITS
Nominal 0"to 1/2" 1/2"t0 1" 1"+10 2" 2" +to 3" 3"+ to 4" 4"+ to 5" 5"+ to 6"
Diameters
CLASS High Limit ... +.0005 +.001 +.0015 +.0025 +.003 +.0035 +.004
D Low Limit ... +.00025 +.0075 +.001 + .0015 +.002 +.0025 +.003
Tolerance ... .00025 00025 .0005 001 001 .001 .001
PUSH FITS
Nominal : = = R N g - 2 = = . - 5 =
Diameters 0"to 1/2 112"t 1 1"+102 2"+1t03 3"+t 4 4"+ 105 "+t 6
CLASS High Limit ... -.00025 -.00025 -.00025 -.0005 -.0005 -.005 -.005
p Low Limit ... - 00075 - .00075 -.00075 -.001 - .001 -.001 - .001
Tolerance ... .0005 .0005 .0005 005 .0005 005 .0005
RUNNING FITS
Nominal 0"to 172" | 1/2"to1" | 1"+t02" 2"+103" | 3"+to4" 4'+t05" 5"+t0 6"
Diameters
CLASS High Limit ... - .001 -.00125 -.00175 - .002 - .0025 -.003 - 0035
X Low Limit ... -.002 - .00275 -.0035 - .00425 -.005 - 00575 - 0065
Tolerance ... .001 0015 .00175 00225 0025 00275 .003
CLASS High Limit ... - .00075 - .001 -.00125 - .00150 - .00200 -.00225 - 00250
Y Low Limit ... - .00125 -.002 - .0025 - 00300 -.00350 -.00400 - .00450
Tolerance ... 005 .001 .0025 .00150 00150 00175 .00200
CLASS High Limit ... - .005 - .00075 - .00075 - 001 - .001 -.00125 -.00125
z Low Limit ... - .00075 -.00125 -.0015 - 002 - .00225 -.0025 - 00275
Tolerance ... 00025 .0005 .00075 .001 00125 00125 .0015
Class 6 -Tight Fit Class 7 - Medium Force Fit Class 8 - Heavy Force & Shrink Fit
Allowance (-) 0.00025 d Allowance (-) 0.0005 d Allowance (-) 0.001 d
Tolerance Hole 0.0006 3Vd Tolerance Hole 0.0006 3d
Shaft 0.0006 3vd Shaft 0.0006 3d Tolerance Hole 0.0006 3/d

Light pressure needed to assemble.
Drive fits in thin sections or extremely long
fits in very light sections. For automotive,
ordnance and general machine
manufacturing.
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Requires considerable pressure to
assemble parts which are joined
permanently. For locomotive wheels,
armatures of dynamos and motors, crank
discs on their shafts. Also for shrink fits on
medium sections or long fits. Tightest
recommended for cast iron holes which
are then stressed to their elastic limit.

Shaft 0.0006 3Vd

For steel holes. Causes excessive stress
for cast iron holes.

My notes:-

(i) Classes 4 and 5 seem to be identical.
(ii) Hole and shaft tolerances for all
interference fits are identical

Model Engineers’ Workshop
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3 Easy Run -0.038  -0.0023 3
Appendix C Normal Run 0,025 -0.0015 Appendix D (see chart)
T | in Allowan Clus_e _Hun -0.015  -0.0008
uba ca owances Precision Run -0.013  -0.0007
(Soft conversion to metric) Slide -0.008  -0.0005 .
Push 0.004 -0.0004 Appendix E
Allowance equals constant plus variable Wheel Keying 0 0 -
amount. Shaft size to be less than (-) or Drive +0.008 +0.0005 com paratwe Examples
greater than (+) hole diameter. Force +0.013  +0.0008
Shrink +0.013  +0.0015 I. A sliding fit is required for two
Fit Class Constant + Variable components of nominal diameter 12.5mm.
Amount
(mm)  (mm per Tubal Cain states that these allowances From Appendix C the allowance needed is:-
mm dia.) are for nominal diameters of 3 to 50mm
and notes that they are NOT suitable for (-0.008) +(12.5 x -0.0005) = -0.07425mm
Large Clearance -0.076  -0.0050 pistons where an allowance for thermal
Small Clearance -0.051  -0.0030 expansion is required. From Appendix D a sliding fit (H7 h6) for
12.5mm nominal diameter has
tolerance limits:-
Appelldlx F Hole 0 to +0.018
Shaft 0to-0.011
Description Symbol i
of Process Degree of Examples giving a range for the allowance of 0
Surface Finish to _0.029 which_is about double Tubal
Casting Cain’'s suggestion.
includin .
[omina,.yg Il. Two parts of 12.6mm nominal
Fettling) : diameter are to have a normal running
As ing), Surface of general castings
produced Rolling, e Nome | and rolled sections, etc. fit.
Forging,
Drawing, From Appendix C the allowance
Extruding, efc. required is:-
ol (-0.025) + (12.5 x -0.0015) =
Grinding, o D1 Surfaces which are required to be clean and smooth, 0.04375mm
Sand-blasting, iy N for handling o appearance; or prepared for painting. ; :
Shot-blasting, From Appendix D for average running
ete. (H9 e9) the tolerance limits are:-
Dressed
Smoothed and i T
N hini dressed by : ; ; ole to 0.
( gl;zizn':;"g Filing, Lo pz  |Non-working surfaces of machines and instruments Shaft  -0.032 to -0.075
d Grinding Broess AV which mus be well finished for appearance, bu
required.) Drawfili A which cannot be machined economically. o
rawfiling, giving an allowance range from 0.032
Emery Cloth, etc. to 0.118; i.e. from 34 to twice the Tubal
Dressed and polished Dressed Cain suggestion.
by grinding and and {3‘3/ Highest dressed finish for appearance. Preparation
buffing. Polished for electro-plating.
L
Rough M1 To bring an object to required shape, to provide sur- Ap p endlx F (See
Turning, machined e face or tool clearance, seatings ch a l‘t)
E;ﬁ':;g’ Surfaces which have to be finished smoothly for :
; o Medium M2 appearance. Seatings and parts in contact.
Machined Planing, : A4 4 ; 3
Shai, machined ﬁ;asttm;‘rzr :lr \:\::: slow movement). Flange faces. Ap p endlx G
Slotting, g . S rf R h
Drilling. Fine @ Bearings, Journals, Slides and parts in conact (good urface houghness
machined fiit, quick moving). Standard Sa mpl es
Rough \G"/ Parts ground to size using course grinding wheels. 5 ; )
ground Saatings, lathe tools, ate, Set of 30 specimens %in. by ¥in.
Machine Mediom gz | Parts ground to close sizes with very good surfaces. electru_fo_rrn.ed solid nickel,
Ground R AV Taols, Journals and contact surfaces of moving comprising:-
Grinding ground o
Fine G3 | Parts requiring special surfaces to highest degree of | | 3 for Lapping 2, 4 and 8 microinch
ground b4 dimensional accuracy. 5
Rough {1/ Parts to be brought to sie or shape and which do not c ol S
L. Loyt e 6for Grinding 2, 4,8, 16,32 and 63 *
Filed Hand Medium k2 General work to close sizes with good surfaces.
: AV -
filing filed 6 for Horizontal 16, 32, 63, 125, 250
Fine F3 Firteq parts. Measuring or gauging surfaces of tools Milling and 500
filed Y4 and instruments, etc.
= " 6 for Vertical
Hand or Machine Fine R Holes to be smoothly finished to close sizes for by . .
Reamered Reamering finish AV bearings, fitted bolts, etc. Milling  as for Horizontal Milling
Scraped Hand Scraping ;i:;;t \5/ Plane surfaces to highest degree of accuracy. 6 for Turning as for Horizontal Milling
. Mainly used for very closely fitting cylindrical moving Mitutoyo manufacture. Currently
bepped Lapping :"?Sr:f L, | parts such as valves and plungers for hydraulic available in Australia for about $A 200.
nis instruments, etc.
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wormwheels without a
precision hobbing machine.
Bill Morris tells how

ogether with two others of the
Palmerston North Model
Engineer's Society | have made a
start on building a Jacobs Gear
Hobbing machine, as recently described
by Harold Hall in a series of articles in
M.E.W. Fin Mason'’s considerable wood-
working skills produced the patterns that
the Milson Foundry of Palmerston North
have converted into their usual high
quality castings, free from holes or hard
spots. Our New Zealand version has been
beefed up to allow more metal in the
slides and also has a platform extending
to the rear to allow the motor to be
mounted directly on to the machine. Brian
Wiffin has used his recently re-built 12in.
shaping machine to produce the large flat
surfaces with relative ease and his vertical
milling machine to produce the dovetail
slides, on the grounds that it is nearly as
easy to produce three sets on a large
machine as it is to produce one. Early in
the project, | moved away from
Palmerston North to a very small and
isolated town in the Far North of New
Zealand and this has meant that | have
had to confine myself to producing
smaller items for the consortium, like feed
screws and nuts and the universal
couplings

FREE-WHEEL HOBBING
A WORM WHEEL

You really can produce useable

Early on, we decided to work to metric
measurements and settled on a standard
3mm pitch by 10mm diameter for all the
feed screws. Had | known the tedium | was
letting myself in for in cutting nine metric
feed screws on a lathe equipped with an 8
tpi leadscrew | might have been swayed
into adopting 10 tpi feed screws instead!
Although my lathe has metric conversion
gears, the clasp nut has to left engaged and
the lathe run backwards to start each new
cut until the screw has been completed.

In his articles on the hobbing machine
Harold discussed the worm drive of the
machine and how to produce it (M.E.W.
Issue 59, p 32). While it is easy to produce
a worm wheel once you have a hobbing
machine, it may not be so well known that
it is feasible to produce useable worm
wheels without one. Another of my
allotted tasks for the consortium was to
produce the worms and wheels and, while
they may fall short of professional
standards, they are relatively easy to

.~ Pitch | a) Metric Trapezoidal Thread 2=
i |
| ol
(W i
e |
--. 300 .-— 80
Pitch b) Imperial Acme Thread
" | 134
—\ ,—\ __._.!_.. -—-—: I—--
! 0
- _/ . / \ a Down 3 L { E
Pitch x 0.5 )
."‘"" 29 __’A | el I e 50
Tool width = (Pitch x 0.37) - 0.005 ins 300
Drawing 1 Thread proportions Drawing 2 Threading tool
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and the hob used to form the teeth on
the wheel

produce using equipment likely to be
found in many an amateur’'s workshop. |
have just completed three worms and
worm wheels (Photo. 1) by the “free-
wheel hobbing” method and they run
together well, in spite of ignoring many of
the finer points of design. Centre distances
can be adjusted during the manufacture of
the machine if one chooses (as we have
done) to depart a little from the drawings.

Design Aspects

It is perhaps easiest to start and
understand the design process with the
worm, as it is the familiar screw thread. An
Acme form is specified, with a 29 deg.
included angle, not too different from the
metric standard of 30 degrees. An outside
diameter of 1in. is given and the given
pitch of 0.157in. is within half a thou of
4mm pitch, so that those whose lathe can
cut a 4mm thread can follow the
specification very closely. For those who
are locked in to Imperial threads, a 612 tpi
thread has a pitch of 0.154in., very close to
the specified pitch. | settled on metric sizes
but the principles easily convert to
Imperial sizes. This is a very good point to
remind you that the thread has to be a
LEFT HAND one. Write it in big letters now
on your design sketch!

We settled on 25mm outside diameter,
4mm pitch, 30 deg. included angle, the so-
called metric trapezoidal thread (Drawing
1a). The depth from crest to root is half
the pitch, just as in an Acme thread (1b),
so in our example, the tool will have to
feed in 2mm. The width of the tool tip has
to be 0.366 x pitch - 0.125 = 1.34mm (0.37
x pitch -0.005in. for Acme). The thread
angle is the angle whose tangent is the
pitch divided by the circumference or

()53.48

016

Drawing 3 Worm wheel - Cast iron

tan-1{42sx), in this case 2.91, so that the
right hand flank of the threading tool
(Drawing 2) will have to have a clearance
of at least this amount if it is not to foul the
thread; and 8 deg. rather than the usual 5
deg. is a safe value to settle on. The left
hand flank can have less than the usual
clearance, say 2 degrees. The top surface
of the tool can slope downwards 3 deg.
from left to right so that the rake face is
normal to the helix angle, but this is
perhaps an unnecessary refinement with a
relatively small helix angle. It also reduces
the tip width slightly but that can be
ignored too; the beauty of the hobbing
process is that it will produce a wheel with
the teeth of the correct form even if the
actual pressure angle is non-standard.
Machinery’s Handbook gives slightly
different values to the ones | have used,
but as amateur’s producing one-off
matching parts, we don't have to worry
about interchangeability.

Knowing the pitch of the worm, 4mm,
and the number of teeth, 40, we can easily
arrive at the approximate outside diameter
of the wheel. The circular pitch is 4mm so
the outside diameter is

(40 + 2) X %= or 53.48mm (Drawing 3).
We don't have to worry abolut the exact

depth of the wheel teeth, as that will be set
by the hob and we will be able to see

when the teeth have been excavated to full
depth. If we exceed that depth, the teeth
will simply be thinner than intended, but
the worm and wheel will still run together
more-or-less correctly and will eventually
run themselves in.

Worm and Hob

The next step is to make a hob and the
worm together, starting by turning blanks
according to Drawing 4. As the hob is
going to be mounted on a mandrel and
the worm on a shaft, they can be mounted
on a mandrel in tandem for turning and
screw cutting. The worm is of mild steel
and presents no problems, but the hob is
of silver steel which is considerably
tougher to cut and a 4mm pitch thread in
this material is a hefty proposition for a
small lathe. Any lack of rigidity can lead to
jamming and disaster, as | found out for
myself when | tried to cut the two between
centres. | found it was best to hold the
mandrel in the 4-jaw chuck for its superior
concentricity, rigidity and grip; slippage in
the chuck leads to a disaster with different
origin but same effect. For the same
reason, make a substantial dimple in the
mandrel for the grub screws. The outboard
end is, of course, supported by the
tailstock centre (Photo. 2). Unless you
have an all-metric lathe with threading
indicator, the lathe is going to be reversed
at the end of the cut without disengaging

D12.7

4mm pitch, 30 deg trapezoidal thread - -

30

T —— -__ S

Drawing 4 Worm - Mild steel
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Drawing 6 Hob Mandrel - Mild steel

6 mm dia. x 2 deep

1__J
ol Ry
021
Drawing 5 Hob - Silver steel L. M6
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0127 37 15
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“—1/2 inch x 20 t.p.i.

the feed nut, so don't forget to leave
somewhere for the tool to go at each end
as the lathe slows to a stop. Bear in mind
too that if you try to reverse a single phase
motor before it has stopped, it will keep
on going in the same direction as before,
usually with a nasty crunching sound as
the tool hits a chuck jaw or tailstock
centre...

The threading tool cannot easily be
ground free hand and some sort of
grinding jig will be required and ideally a
tool and cutter grinder like a Quorn. 6mm
or Y4in. square HSS bits held in a holder
are more economical and also make it
easier to set the tool square to the
workpiece. With a substantial thread like
this you should certainly set over the top
slide. For a 30 deg. left hand thread it

needs to be set over to the left at 75 deg.
to the lathe axis, as shown in the photos.
The corollary of this is that the top slide
will be fed in not 2mm but

2icos 15 deg. = 2.07mm.

Except perhaps at the very beginning,
take very small cuts, say 0.04mm for the
first 0.5mm, 0.02mm for the next 0.5mm
and 0.02mm thereafter. Because of the
boredom of reversing the lathe at the end
of the cut, the temptation is always to put
on a bit more cut than the set-up can
stand, to speed things up, and before you
can do anything about it, there is a dig-in
with ruined workpiece, chipped tool and
possible damaged top slide. When cutting
left hand threads, the tool moves away
from the head stock though the motor
switch is moved in its normal sense. This
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2. Thread cutting both the worm and the hob at the same set-up

3. Gashing the hob to create the cutting teeth

can lead to confusion, with the switch
being operated in the usual sense to run
the tool away from the head stock, only to
run the tool into the chuck before the lathe
can be switched off. By now, you will have
guessed that | have experienced all these
potential disasters. The best advice | can
offer is that if you feel you are losing
concentration, stop and take a rest.

When the thread has been cut to full
depth, remove burrs with a fine flat file
and just break the corners with a fine
three-square (triangular) file. Remove the
completed worm from the mandrel but
leave the hob-to-be where it is and transfer
to dividing head or other dividing device
for gashing the teeth. Think carefully about
its eventual direction of rotation in the
milling machine, which has nothing at all

N <
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4. Gashing the worm wheel prior to hobbing

to do with its being a left hand thread.
Looking from above, this will usually be
clockwise and the face of the teeth has to
be exactly radial. Think very carefully -
twice or more. Study Drawing 5 and
think again before you cut metal. As
Photo. 3 shows, | happen to have a 3mm
thick milling cutter and this gives a much
better finish as well as being less nerve
racking than using a 3mm end mill. | made
six gashes, each 4mm, deep and they were
almost free from burrs. A vigorous attack
with a wire brush before hardening
removed most of them and a further attack
afterwards did for the rest.

The section of the hob seemed to be
thin and symmetrical enough to avoid
cracking when quenching in water, but
remember to quench it by putting it into
the water along its axis rather than on its
side. The ubiquitous wire coat hanger
comes in useful for handling it when red
hot. Tempering temperature is 240 deg.
Celsius or dark straw, but you can‘t temper
something of this size by holding in a
flame and watching. Most domaestic
electric pvens can reach this temperature,
but don t rely entirely on the thermostat.
Polish the end of the hob so you can check
the tempering colour after it has been in
the oven for an hour or so.

Wormwheel

By comparison, making the worm wheel is

child’s play. Drill, ream and rough turn a
cast iron blank and mount it on a threaded
mandrel, something like the one shown in
Photo. 4 for turning the outside diameter
to the chosen dimension. Transfer it to
your dividing device, tip the latter nose up
3 deg. if attacking from the rear and make
forty radial gashes with a fairly thick
slitting saw, as shown in the photo. The
width of the gashes needs to be enough to
admit the tips of the hob teeth and the
depth just a little less than the full depth of
the teeth, say 1.9mm. | happened to have a
milling cutter with a vee already ground
on the teeth, so | used it instead of a
slitting saw. This done, bring the dividing
head down to the horizontal and mount
the gear blank between centres on a
mandrel so it can rotate freely without any
shake (Photo. 5).

| made a simple mandrel to hold the hob
in a collet milling chuck (Drawing 6), but
other holding solutions are possible. Line up
the gear blank and the hob, engage the
teeth of the hob with the gashes on the
blank and start up the milling machine at a
slow speed, about 80 rpm, reminding
yourself if necessary that amateurs do not
need to hurry and that carbon steel loses its
hardness rapidly much above 250 degrees.
The hob should rotate the blank and as you
gently feed the blank into the hob you
should be rewarded by the sight of fine
shavings falling on to the table of the
machine. When this point is reached, allow

the blank to make at least a full revolution
before putting on a little more cut. You will
know that you have reached full depth when
the hob begins to excavate little scallops in
the edge of the wheel and this is a good
point at which to stop hobbing. Going
deeper will give a slightly larger area of
engagement, but since we simply want a
worm and wheel that will run well together,
there is no point in pushing our luck. To
prove to yourself that they will indeed run
well together, brush away all chips, replace
the hob with the worm, engage one with the
other leaving a little backlash, apply some
oil and switch on. If there are no graunching
noises, and there shouldn't be, speed up.
The result should certainly be superior
to running a worm against a spur gear,
(Harold's options 2 and 3) and cheaper
than his first option of buying the gears.
Mild steel running on cast iron should give
long service. | and the two others in the
consortium certainly hope so! With a little
ingenuity, all the processes except for
gashing the worm wheel and hob can be
done on a lathe alone. The hob can be
gashed with a file, as there is no need for
any great accuracy of dividing as long as
the faces of the teeth are radial. The
gashes on the worm wheel do not have to
be set to the helix angle of the worm if one
is prepared to live with cosmetic
blemishes, but they do have to be fairly
accurately divided, though the hobbing
process will correct minor inaccuracies. ’6

TRADE COUNTER

Please note that, unless otherwise stated, Trade counter items have not necessarily been tested. We give news of
products and services which have been brought to our attention and which we consider may be of interest to our readers

The Engineers Emporium on the
Web

L A Services of Bramcote, Warwickshire
have alerted us to the fact that they now
hawve an on-line catalogue at
www.theengineersemporium.co.uk. It
covers some 64 different categories of
items, plus a Miscellaneous section.The
site is being added to as new stock arrives
and existing stock is being added as and
when time permits.

L A Services Ltd., Bramcote Fields

Farm, Bramcote, Warwickshire CV11
60L
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Tel. 01455 220340 Fax 07455
221036 E-mail:
engineersemporium@zetnet.co.ulk

Surplus Bits & Pieces from BW
Electronics

Well known for their compettively priced
digital read-out systems, BW Electronics of
Corby Glen also stock a wide and ever-
changing range of surplus equipment.
Their latest 16 page list features many
hundreds of items grouped into
Miscellaneous, Measuring, Fluids (air,
water etc. fittings), Optical, Fastenings,

Clamping, Drive Components (bearings,
gears etc.), Electrical, Electronic, Materials,
Vehicle and Process Control. The problem
is that many items could fit in to two or
more groups, so it is neceesary to scan
everything, just in case!

Many of the items listed bear the
names of well-known manufacturers and
would be of interest to the home
workshop enthusiast.

BW Electronics, 12 Mussons Close,
Corby Glen, Grantham NG33 4NY
Tel./Fax 01476 550826.
www.bwelectronics.co.uk
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This third instalment of the
description of Raymond
McMahons versatile machine
deals with the remaining items
of the work head unit

Circular Dovetail
(Item 46)

The Circular Dovetail can now be made. It
works on the same principle as the top
slide fitting on the Myford Super Seven
lathe, my thinking being that if it was good
enough for the lathe it would be good
enough for me!

The Ring to which it is attached is
graduated in degrees - centre zero
(Photo. 1), these graduations allowing
the head to be set to the desired position
in order that the nose or helix angle of
the cutter can be ground. For the helix
part of the cutter the head is set
horizontal, but for the nose it has to be
tilted 7 deg. for the primary angle. When
backing off of the teeth is required, the
cutter is tilted even further to the
secondary angle of 14 or 15 deg. when
the graduations allow it to be easily reset.
Some cutters, depending on their
diameter, are only ground with the
primary angle.

The machining of the plate should be
started with the spigot end facing the
tailstock, thus ensuring concentricity -
make sure the two narrow locating rings
are machined at the one setting. After
parting off, the face can be finished.

THE RAYMAC
CUTTER GRINDER

Locking Pins (Item 47)

The two Locking Pins should be treated
with care. They are locked in place using
two Allen grub screws and it only takes a
little nip of the screw to lock up the
complete system. Over-tightening may
result in the pins not being able to be
removed, thus preventing dismantling
should this ever be required so, as a
precaution, | have drilled and threaded the
pins 8BA so that extraction may be
possible should they ever become stuck.
Silver steel should be used for the pins
which can be hardened. The reduced
portion at the head is quite important,

1.275"

.155 Dia nose

£Dia

presy——— 8BA 3&— Deep

Item 47 Locking pin 2
Silver steel

i
| 3

being there to take care of any distortion
that may take place at the extreme tip end
of the taper. Slight distortion can be
caused at this point by the compression of
the screw, thus preventing withdrawal, so
the reduced portion will allow for this.
With normal use and no over-tightening
you shouldn’t have any problem.

Degree Setting Ring
(Item 50)

Although this unit is attached to the collet
head as a separate item, | did think about
the possibility of making it up along with
the head, as one complete unit. This was
ruled out as | thought it would be easier to
carry out the various machining
operations if they were treated as separate
tasks.

The blank for this should be cut Sgin.
thick to allow a holding shoulder, which
should be machined just under 1zin. wide.
If you use the alternative set of chuck
jaws, you will find that all the machining
and graduating can be carried out without
removal from the chuck. The shoulder can
be removed at the very end, the recess
that fits the Dovetail being very carefully
machined for a very close fit.

As before, the graduations should be

4Holes 32. PCD

3k
L
L)
I

3t~ F»l_-—a- !"

4BA % Deep
10BA Clear

11%' CTR
Item 46 Dovetail
BMS

%s" BMS

Item 48 Datum plate 3

"

Sﬁrriige |' 1, 135 |
547 N\
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stamping can be carried out using the little
jig described previously. You will have to
make appropriate spacers so that the
figures are aligned in the correct position.

Take care when drilling the holes for
the locking pins, which should be reamed.
You will find that because of the shallow
depth of the V4in. BSF thread you are
likely to have to start the thread with the
second tap. Make sure that you don't go
too deep with the tapping drill and this
also applies when threading.

Collet Head (Item 49)

The Collet Head (Photo. 2) was
machined from a chunk of cast iron. If
you have a suitable piece of steel it will
do just as well, but cast iron is preferred.
When you have it sized it up, setit up in
the 4-jaw chuck and machine the small
locating spigot first. Remowve and then
locate the head into the Degree Setting
Ring, clamp in place and make sure that
the zero setting is vertical and at right

angles to the top surface of the Collet

added while the blank is still in the chuck.
You will find that the graduations are very
close together, so make sure that your
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scribing tool has a very fine point, but take
care not to go to deep or you might lose it.
Don't worry about the machining of the

Head. When satisfied, carefully seribe a
fine line, following the top and bottom
edge of the block where it meets the face
of the ring. You can now machine the
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1. The collet head can be pivoted 45 deg. either side of horizontal

{Photo. Mike Chrisp)

shallow locating channel in the ring, being
careful to make it make it a neat fit.

When it came to machining the bore of
the Mk. 2 Collet Head, | increased the
diameter to 1in. allowing the use of
standard ground stock for various
mandrels that might be required in the
future. The bore must be very carefully
measured so | made up a plug gauge
which was 2 thou. undersize, providing an
allowance for lapping and polishing.

| decided to use my trusty micrometer
boring head for the machining operation
as, in the past | have found that this
method produces a very accurate and
parallel bore. The operation proved to be
very simple as | found that | could mount
my Myford machine vice on the cross-
slide, in which the block was set with a bit
of packing underneath to bring it to the
correct height (Photo 3). After checking
that everything was square and secure, the
job was finished within half an hour. The
workpiece could be clamped directly to the
cross-slide or even mounted in the 4-jaw
chuck and bored in the conventional
manner. |f so, use a good heavy boring
tool, then the bore can be finished to size
using one of those handy little three-stone
hones that are now available. For gauging
the finished bore | was able to obtain a
piece of 1in. diameter ground bar,
remembering to wash out the bore after
honing. Slitting and drilling completes the
head and shouldn't present any problem.

2. The head houses the spindle collet holder which features a 2MT

socket capable of housing Myford collets. Other methods of
holding the cutter to be ground could be incorporated to suit the
builder’s needs (Photo. Mike Chrisp)

Spindle Collet Holder
(Item 51)

There is a fair bit of metal to be removed
when making this item. | was fortunate in
being able to obtain a blank which already
bored out for the No. 2 Morse taper, but |
will describe the machining sequence as
applied to the Mk. 1 version, which was
almost identical.

Centre the bar at both ends and mount
between centres, then carefully machine
down close to the Tin. diameter - within
one or one and a half thou. will do. Finish
the surface with very fine emery, 500 grit is
suggested. | usually mount a piece on a
square of surface-ground steel and use it
like a sanding block, but very carefully
moving it along and measuring as | go. If
finely machined in the first instance you
will end up with a surface almost equal to
a ground finish. Reverse the Holder and re-
mount between centres, remembering to
protect the newly machined surface, and
finish machine the nose. When complete,
mount in the 4-jaw and support the nose
in a fixed steady, then through-bore and
machine the taper. It is important that the
mouth of the taper does not exceed
0.700in. diameter, otherwise the collets will
not close correctly. If you do happen to
exceed this diameter there is some margin
which will allow you to re machine and

— [=——1/16" UNDERCUT

e 13/32"

-
L

No.2 MT

~1"@ POLISH SURFACE 7/8"

i

11/4"@
1 1/8°2 x 12TPI

——3/16"

NOTE — 2172

NECK OF MT SHOULD NOT EXCEED .700"%
OTHERWISE COLLETS WILL NOT GLOSE
CORRECTLY

51/4"
THREAD 2BA-

Item 51 Spindle collet holder
BMS
Design for Myford collets
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shorten the nose, thus correcting the error.
You can check that all is well by mounting
a selection of different diameter collets in
place with appropriate blanks of material,
ensuring that they lock up. When satisfied,
finish the tail counterbore.

There is a Knurled Knob (Item 52) to be
made for the end of the spindle, this being
used only when grinding the helix angle
and the nose of end mills and similar. Its
purpose is to pull the end of the Spindle
Collet Holder, with cutter, against the
Support Finger. During this operation,
twisting the spindle to follow the helix is
also necessary. With a little practice, full
control is quite easy, helped by the large
diameter of the knob. The direction of the
helix makes it preferable to start the
grinding of the cutter at the shank end and
work towards the nose, this method
allowing much better control of the
drawing and twisting action. There is also
a simple Stop Collar (ltem 53) to be made,
this being fitted to the spindle to limit the
forward movement when grinding the
helix angle. Use a brass set screw for
location, so as not to damage the surface
of the spindle.

Cutter Support (Items
54, 55.56 & 57)

This assembly (Photo. 4), simple as it is,
was given a lot of thought. After careful
consideration, | opted to make it part of
the Collet Head as, once set, it would

3. Boring the spindle hole on the collet
head
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remain in the correct position whether or
not the head was tilted or parallel. A
simple sliding arm would take care of the
cutter length, while another at right angles
would take care of the cutter diameter. A
set screw would look after the height
adjustment. There is a small collar, with a
set screw, which can be dropped in place
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to maintain centre height if the cutter

support is removed. All the locking and

adjustment screws are within easy reach.
Two varieties of tool rest can be used

with this design, one machined from 31gin.

round silver steel and hardened, or the
traditional flat spring blade which can be
made from a piece of a broken hacksaw

4. The cutter support assembly is a
simple arrangement which can be
adapted to accommodate a number of
forms of tool rest (Photo. Mike Chrisp)

blade or spring steel. There is a 2BA hole
in the end of the sliding support to
accommodate the latter. Setting the centre
height of the tool rest is very easy in this
particular design, as all one does is to
mount in the collet a piece of round silver
steel, a portion of which has a flat
machined to the exact centre line. The tool
rest or follower can then be set to this
centre line.

Optional Indexing
System (Items 58, 59,
60, 61, 62, 63, 64, 65,
65a, and 66)

In the event of the cutter support not being
used for its primary function - that of
supporting and locating the cutter in the
required positions, according to the
number of teeth it may have - it is
necessary to have some other form of
dividing arrangement. | therefore decided
that a simple direct indexing system would
have to be fitted, the obvious answer
being to add an Index Ring (Item 58) to the
Collet Holder and to couple this with a
simple plunger arrangement (Photo. 5).

| must confess that the latter caused me
a bit of heart searching as to the design.
The usual horizontal arrangement was not
able to be machined directly into the block
as there was just not enough material to
accommodate it, although it could have
been be added on. Another consideration
was that if this solution were adopted, the
Plunger would be locating into a hole that
would be hidden from view. To overcome
this, | came up with the design shown. As
you can see, it is a vertical arrangement,
and because the unit is built on to a simple
slide it is possible to have more than one
set of holes in the ring. When not required,
the assembly can be removed.

It is a straightforward item to make, but
care is required when machining the bore
to ensure that it is very close fitting. In my
own instance | finished the bore by
lapping. The split Collet Ring Sleeve (ltem
59) is shown on the drawing as a separate
unit, but if you wish you can make it part
and parcel of the main Index Ring.
Consequently you will not need to
machine the recess, but you will need a
longer piece of material to accommodate
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the Collet Ring (Item 60), a simple split
clamping ring which allows the index ring
to be locked in any position on the spindle.
| would recommend that you use a new
drill bit for drilling the index holes in the
ring, there being 12 holes in one row, with
another row of thirty next to it. These
should be sufficient for most requirements,
the selection of any combination within
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the 12 being easily made. As four divisions
are likely to be the most popular, | have
highlighted the four positions with a
scribed line. When setting up, if you align
this mark with the horizontal slit in the
body of the Collet Head, you will find that
the Plunger will automatically select the
correct position. After the index holes have
been drilled, remove the sharp edge at the

point of entry. There is no need for an
elaborate set-up -just hold a countersink
between the fingers and give it a little twist
at each hole.

The head of the Plunger is machined to
7lgain. dia. for part of its length and then
tapers out to 'gin. diameter at the shoulder
in order to ensure positive location in the
hole. Make sure you have a good polished
surface on the nose of the Plunger, if
possible using a collet to ensure the
necessary accuracy when machining the
reduced portion of the Plunger. This item
is best made from a piece of silver steel
which can be hardened.

Optional Lever
Attachment (Items 67
to 75)

The problem of designing a piece of
equipment is that one does one's best to
try and keep it simple, while at the same
time attempting to ensure that it is
versatile . This can sometimes lead one to
falling between two stools. However, |
thought it would be worth the effort to
include some form of longitudinal traverse
arrangement for the collet holder, thus
allowing the grinding of countersinks and
Woodruff cutters. Although it would be
restricted in its longitudinal movement, it
would be a useful asset and, as it has
turned out, it has also proved invaluable
for dressing up the grinding wheels.

| thought it would be easier to traverse
the cutter across the wheel since it is
already mounted in a spindle, rather than
traverse the grinding wheel across the
cutter. The Index Ring, which has to be set
initially, is released so that the accuracy of
the movement is then left under the
control of the pivoting arms and their
fixings (Photo. 6). If carefully made and
adjusted there should be no radial play.
My other slotting attachment for the lathe
uses the same system and it has proved to
be very precise in its operation for many
years now.

5. The components of the indexing
system. The detent plunger housing can
be moved to bring the plunger in line with
the selected row of holes (Photo. Mike
Chrisp)
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Ream all the holes in the Links in pairs
and pay particular attention to the Spacer
(Itern 71). Its length is critical in order to
maintain a sliding action without any
radial play, so it should be just a few thou.
longer than the thickness of the block in
which it is located. The nut can be
tightened down hard on the collars, with
just enough clearance to allow the arms to
swing without any side play. Some may
wonder at the operating Lever being fitted
so that it points downwards. In practice,
due to the geometry of the system, | found
that | had more control of the movement
in that position. Also, when used as a
slotting attachment in the lathe, as
mentioned in my opening description, the
Lever is in the correct position.

The operation for linear grinding when
using the lever attachment and the index
unit is as follows:- select an index hole on
the Index Ring (which should be free on
the Spindle), lock the end traverse block on
the Spindle and grind the object, as
required, using lever control. Lock the
Index Ring on the Spindle, unlock the end
traverse block, lift the Plunger and rotate
the Index Ring, with Spindle, to the next
required hole position. Insert the Plunger,
lock the traverse block and unlock the
Index Ring from the Spindle. Continue

with grinding, repeating the sequence
until grinding is complete. It really is
quite a simple operation.

Another method, which is a little
easier if you can use the finger
attachment, is to index the cutter
against the finger. Rotation to the next
position after grinding is achieved by
loosening the cutter in the collet and
rotating it until contact is made once

again with the finger. @
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Supplier

Full kits of materials and accessories are
available from Model Engineering

Services, Pipworth Farm, Pipworth Lane,
Eckingtan, Sheffield S21 4EY Tel./Fax
01246 433218
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LATHE PROJECTS FOR
BEGINNERS (1 2)

Getting to grips with the faceplate

1. The parts that make up the knurling tool with some features being incorporated with
the use of the faceplate particularly in mind. Typically the recess in the mounting bar,

centre top of the picture

t is easy to lose sight of the real

purpose of each part of the series, for

this one believing its aim is to make a

two-wheel knurling tool. Whilst this is
the end product, its main function is to
discuss faceplate work with some
instructions on knurling to conclude the
two part article.

Two wheel knurling tool

In my view, this form of knurling tool (see
assembly drawing, Figure 1), should be
the standard for use on small lathes, as it

minimises the load on the headstock
bearings, which can be considerable when
a single wheel tool is used. The design has
been established to require faceplate
operations and gives plenty of scope for
getting to grips with the use of this
accessory as a work holding device.
Photo. 1 shows the parts that go to make
up the knurling tool.

Faceplate work

This is the most varied of all forms of lathe
work as the shape and size of the parts

2. The mounting bar being positioned on the faceplate

Harold Hall has designed this
two-wheel knurling tool in such
a way that it provides a
number of opportunities for
face plate work

which can be mounted on the faceplate is
far more diverse than that which can be
held in a chuck. The task in hand often
needs special itemns to be made to enable
the part to be adequately and safely
anchored, and it is that last aspect, safety,
that must have first consideration. With
such irregular parts, using a multitude of
clamping devices, it is all too easy for
one’s person or parts of the lathe to come
into contact with these as they rotate.
Because of this, consideration must given
to minimising any unnecessary
projections. Clamping studs are a major
problem, as only a limited range is likely
to be available and there will be a
temptation to use studs which are too
long. If this is the case, do not hesitate cut
down the studs to a safer length, | was
about to write “a safe length”, but realised
that no set-up on the faceplate is totally
safe.

Using suitable clamps is another major
consideration; again these should be as
small as is possible, yet of adequate
strength for the task. It is worth noting that
a shorter, smaller cross-section clamp can
be stronger than a longer larger one which
may bend more easily. Keeping the
clamping arrangement more compact will
be both safer and more secure. Invariably,
a simple stud and bar clamp will require a

3. Faceplate dogs being used to clamp a large bearing block
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packing piece under the free end, and this
must be just taller than the part being
clamped. Of greater significance in this
case, where the clamp is moving rather
than fixed as on the milling machine table,
is that the packing itself should be captive
to the faceplate. It is not unknown for a
clamp to become free whilst turning is
taking place, the outcome of which is that
the piece of packing will be thrown from
the rotating assembly and the clamping
force will be lost. Both are likely to have
serious consequences.

It was with these problems in mind
that | developed the clamping system
seen in Photo. 2, and briefly illustrated
in Sk. 1. The set-up in the photograph
also uses screw clamping dogs. The
clamping system, described in a past
issue of the magazine (Ref. 1), consists of
a number of parts designed to make it
capable of dealing with a range of
component heights. lts main feature is
that the stud is tapped into the packing
piece, making the stud and the packing
captive prior to the clamp being applied.
With the stud secured in this way it
cannot break free and also, if any one
stud would benefit from slight
repositioning, it can be loosened and
moved without parts falling from the
assembly. If it is not too big- headed of
me, | cannot rate the system too highly as
it really does make a potentially difficult
operation much less hazardous.

The clamping dogs (Figure 2) will also
make a valuable addition to your kit of
parts for mounting items on the faceplate,
typically the bearing block shown in
Pheto. 3. One major advantage of these
is that they can be used to easily make
final adjustments to the position of the
part being held. They require little
explanation as to the method of
manufacture, but will give valuable
additional experience in the lathe
procedures so far discussed. A point |
would like to stress here is not to be

4. Using a balancing fixture (Ref. 2) to assist in balancing the assembly. A much superior

balance is achieved compared to balancing with the work mounted on the lathe spindle

tempted to get by with normal washers,
even the heavy gauge ones, when using
slotted mountings. They are not
sufficiently strong. It would be a goad
idea for a mini project, using a thin piece
collet (M.E.W. Issue 69, page 29), to make
a quantity of the commonly required sizes,
probably M6, M8 and M10, with
substantial thickness and in larger than
normal outside diameters.

As an aid to security, always use at least
three clamps in all but the simplest of set-
ups. Items that just support the part can be
a valuable additional safety feature (see
comments re Photos 8 and 9).

©

H1 M6 STEEL WASHER
H2 COMPRESSION SPRING

H3 M3 X 5 SOCKET GRUB SCREW
H4 6mm DIAMETER X 18MM LONG HEADLESS RIVET

K3

Fig. 1

Two wheel
knurling tool
assembly
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Making the two wheel
knurling tool
Mounting bar (K1)

Cut a length of 16mm sguare steel 101mm
long and face each end whilst mounted in
the 4-jaw chuck to give a 100mm length.
Mark out and drill the 6mm hole and use
this to locate it on the face plate, using the
tailstock centre as shown in Photo. 2.
Closer inspection of the photograph shows
the assembly is very much out of balance
and if the lathe were run it would vibrate
severely. It is necessary, therefore, to
balance up the assembly by the addition of
some suitably placed weights. To do this
the belt must be freed from the headstock
pulley, allowing the mandrel to rotate as
freely as is possible. Add the weights, spin
the faceplate, and observe the result,
making changes as the test indicates. For
relatively light assemblies | find that tee
nuts from the milling machine make useful

i 4

5. Boring the recess in the mounting bar
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— FACEPLATE

WORKPIECE

HARDWARE. H1. M8 HIGH TENSILE NUT.
Fig. 2A Face plate dogs - Assembly
© M8 M8

16

=015

18

MATERIAL 16 X 16 B.M.S.
Fig. 2B Face plate dogs - Post

@

weights, see Photo. 4.

One problem with balancing face plates is

that even with the belt freed from the pulley,
drag from the lathe bearings can have a
significant effect on attaining an effective
balance. To overcome this, the dedicated
balancing fixture (Ref. 2) with free running
bearings, as seen in Photo. 4, will enable a
much superior result to be achieved,
enabling higher lathe speeds to be used.

6. Recessing the cross bar. A similar o;;r;téon 1‘; that required on
the mounting bar but the set-up here is much simpler, as the

assembly is automatically balanced
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Having mounted and balanced the
assembly, move the cutting tool close into
the work and turn the faceplate by hand to
see that it rotates without fouling. This is
not though foolproof, as the saddle and/or
top slide will no doubt move closer as the
work progresses, so do continue to take
considerable care. This is an absolutely
essential precaution which must be

observed when working with the faceplate.

Enlarge the 6mm hole with a larger drill,
say 10mm, to a depth of 6.bmm, followed
by boring out to 20mm diameter and to a
depth of 8mm. However, as the bore is
20mm diameter, but in a 16mm wide bar,
the cut eventually becomes intermittent, as
seen in Photo. 5. Providing the tool is
sharp and robust, the operation should not
be a problem.

Cross piece (K2)

This is treated much like the mounting bar,
but the assembly, being symmetrical, is
automatically balanced, Photo. 6. Note
how the clamping system easily copes
with this assembly and two clamps are
more than adequate.

Arms (K3 and K4)

The four arms are almost identical, but
with one pair being thicker to allow for a
grub screw to be fitted for holding the
wheel pin (K9). Cut the four pieces, just
over length to allow for finishing. Debur,
but do not machine the ends. Mark out the
end 6mm diameter hole position on all
four pieces and the remaining holes on
one piece only. This is a job for the mini
gauge made in the first part of the series,
Photo. 7. Drill the 6mm end hole in all
four pieces and then stack them up with a
6mm pin through the four parts. With this
done, drill the remaining holes as a pack,
ensuring as a result that all holes line up.
Make another 6mm pin and fit this in the
second 6mm hole.

The task now is to make the half-round
cut-out in the sides of each arm, doing this
as shown in Photo. 8. With this
intermittent cut there will be a tendency to
move the parts sideways. As a precaution
a fence is placed at the underside, just
visible in the photograph, to support the
arms. In fact, by positioning the fence prior
to placing the arms, accurate location can
be achieved with ease. To do this a lathe
centre is fitted to the tapered socket of the
mandrel and, knowing its diameter,
spacers of the correct size used to position
the fence. This procedure is seen in
Photo. 9. The spacers being used are the
thickness gauges described in Issue 73

7. The mini surface gauge described in Issue 68 being used to
mark out some of the parts for the knurling tool
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MATERIAL. Sl b

M8 X 25 HIGH TENSILE SCREW 3 22
DOME END VERY SLIGHTLY TO MATERIAL 22 dia. BM.S.
HELP MINIMISE DAMAGE TO HOLE 8.1 dia.
WORKPIECE WHEN USED.
Fig. 2D Face plate dogs - @
Washer

Fig. 2C Face plate dogs - Clamp screw

J’ﬂl 1 + . L:\ [
A 2 ! . ; ; 73),
8. Making the half-round recesses in the arms; note the supporting block just visible to set the position of the arm sy ing
block seen in Photo. 8

below the arms

10. Fiy cutting the arms whilst held as a pack on the top slide 11. An example of a more demanding faceplate assembly than
those discussed in this article
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e ACEPLATE
@ | PACKERS, MADE IN VARIOUS HEIGHTS,
St ARE TAPPED SO THAT THE CLAMP

STUD IS RIGIDLY FIXED BEFORE THE
LAMP IS FITTED AND TIGHTENED.

/ WORKPIECE

/SP&CERS MADE IN VARIOUS THICKNESSES
; : T0 INCREASE THE NUMBER AND RANGE
= jamsj OF PACKING HEIGHTS POSSIBLE. THESE
HAYE A CLEARANCE HOLE.

Fig SK1 Clamping system for face and angle plates

page 27.

Mount the stack (complete with pins} on
the faceplate using the fence as an aid to
positioning it, clamp in place and balance.
The half-round cut-out can now be turned
using a suitable boring tool. One problem
exists though. It has been explained that a
boring tool can only start from a pre-
formed diameter which will provide
clearance around the tool head, but in this
case it is not possible to drill a hole. It is
necessary, therefore, before fitting the
component to the faceplate to partially file
the cut-out. Commence the boring
operation, taking care due to the
intermittent cut. As the size approaches
12mm use the 12mm hole gauge (lssue 72
page 28) to check its size, continuing to
enlarge the cut-out until the gauge just
drops into it. As Photo 8 shows, even with
the intermittent cut, a presentable finish
can still be achieved.

With the pieces still as a pack, mount
them on the top slide using the tool clamp
and fly cut the tapered end, Photo, 10.
This is a typical case of a task that can very
easily be carried out on the lathe, probably
more quickly than setting up the milling
machine. Similarly, set up the stack so that
the ends can be finished using the fly
cutter. Make a generous radius on each of
the four corners, using a file, whilst held in
the bench vice and still with the parts
joined as a stack. Finally drill and tap the
M3 holes in the two thicker arms.

This completes the faceplate activity, the
turned parts and assembly will be detailed
in the next issue. Whilst the essential
requirements of faceplate work, being
safety and security, have been well
emphasised, the examples are less
demanding than will often occur. This, of
course, is no bad thing, forming an
introduction for the novice, but for an
example of a more exacting situation see

Photo. 11. @

References

1. Faceplate and Angle Plate Clamps,
M.E.W. Issue 20 page 24

2. Faceplate Balancing Fixture, M.E.W.
Issue 55 page 12
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METALWORK IN
THE MIDDLE OF
NOWHERE

1. Deliberately made to be near the limits of portability, a ‘vice on solid four by two base”
assemnbly that can be used flat on the ground, as seen here, on fold-away legs, or on a
free-standing base. While it is really a two-man job to carry it about (make sure you get
the light end!), it can be ‘walked’ on its corners

he more capabilities you develop

in the engineering, metalworking,

repair, fabrication and related

activities, the richer your life will
become. One aspect of that enhancement
is that to all your friends and neighbours
you will become identified as Mr Fixit, the
person possessing such esoteric
knowledge, arcane skills and special
equipment that you can almost certainly
fix that problem that is currently blighting
their lives.

Let us admit that some approaches
by such parties can be rather flattering,
and that on such occasions we often
have to fight to control the onset of
smug expressions. Let us also admit
however at the same time that some
such tasks will prove to test our
capabilities to the limit. Some tasks
should be so darned simple ... and
straightforward ... and yet they turn out
to be a nightmare! When that happens,
there are two primary causes of your
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frustration and distress. Firstly there is
the knowledge that everything should
be going smoothly, that you should in
fact have finished the job some time
ago. Secondly, there is the dawning
realisation that the originator of the task
is quickly shifting opinion from envious
admiration of your skills to increasing
disdain at your incompetence.

In this nightmare scenario, there are
oft-recurring features. For instance, a
degradation process such as rusting
might have proved to be far more
extensive than it appeared at first sight, or
we might have been presented with a
repair job on a notoriously difficult
material such as, say, Mazak. In time we
will inevitably have become better at the
initial appraisal of the situation, and we
may have become better at tackling the
difficult jobs, in one way or another. There
is, however, one situation that never
seems to get any easier and tends to
prejudice the prospect of a successful

We are aware that a
substantial number of our
readers are involved in
activities which require them to
practice their skills in locations
remote from their workshops.
Trevor Marlow offers a few
suggestions which may help

outcome, that being when task cannot be
brought to your workshop, that place
where all your tools and facilities are
immediately to hand. Instead,
circumstances dictate that the job has to
stay in the barn, in the field, at the roadside,
or whatever other awful location has been
chosen by an unsympathetic fate!

Then, when you seek to weave your
magic spells, everything you try to do, no
matter how simple, will be beset by
difficulties that you never meet in your
workshop. For example, an item that will
contribute to a repair is simply too long.
Normally there would not be a problem:
you would hold it in your vice and
hacksaw down to an appropriate length.
Try doing that in a field, even if you have
brought the hacksaw! Sawing is only
practicable when the blade can be kept in
line with the early cut. If the workpiece is
free to wobble or move out of that correct
alignment, the blade will at best jam and
at worst will break. Every other simple
action that you attempt will be similarly
bedevilled, be it bending, tapping, forging,
filing, or drilling. This difficulty in working
outside your workshop will not only
constrain how useful you can be to others:
it will equally constrain how effectively
you can do your own jobs in other parts of
your property, say at the bottom of the
garden or on the roof. So, implementing
remedies to the ‘remote from the
workshop' problems is a good idea
irrespective of whether you are viewing
the requirement altruistically or selfishly.

The biggest problem is that we are
lacking a multi-funetional “thing’ that
serves variously to hold, to squeeze, to
serve as an anvil, to provide a torque
counter-reaction, or to provide a simple
but steady rest while we do some marking
out. We need a something that combines
the values and virtues associated both
with our heavy bench vices and our
folding workbenches, such as made by
Wolfcraft, Clarke, or Black and Decker.

There are such things as portable vices
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2. A portable bench with all four legs indepen
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dently adjustable, here set up on a pile of

rubble to illustrate why it can be used almost anywhere. Notice the locking pliers
clamped to the worktop, as might be used for lighter jobs The removable cords seen

near the bottom of the front legs have been found to be a valuable asset when deploying

the legs on fairly level ground.

of a ‘middling’ size that, clamped to a
substantial surface, if available, would go
a long way towards providing a
reasonable working facility. The floor of a
pick-up truck can be ideal: it is after all not
going to be readily moved by mortals
even if they have had a Weetabix
breakfast, and it will not matter a lot if the
various surfaces are scratched or suffer
impacts. Alternatively, a simple
construction such as shown in Photo. 1
can be even more useful. Make from
lengths of ‘four by two" timber, screwed
together with 3in. No. 12 screws, to which
you bolt the biggest old vice that you can
lay your hands on. Use big screws rather
than big nails, as joints can then be re-
tightened, and it is so much easier to
modify the assembly if the need arises. It
can be made an optimum size to go into
the back of your vehicle, which for (say) an
estate car might be something like 40in.
square, but remember that in many
vehicles the inner wheel arches intrude
into the general floor space.

The resultant assembly, wood plus vice
can, with modest effort (and perhaps an
extra Weetabix), be lifted into the back of
a vehicle, yet will have sufficient weight
and inertial mass that workpieces of
reasonable size can be sawn, hammered
and squeezed under similar control to
those in the vice in your workshop. It can
be extremely beneficial to be presented
with a sturdy workbench and vice when
you lift the tailgate of your vehicle and, if
the latter is seen as being in the
workhorse category, i.e. one in which
minor damage to surfaces is not seen as
being of much consequence, you can
choose to leave the assembly in the back
of the vehicle, gaining the benefit of a
reasonable working height in the process.
A convenient stool will provide an
environment in which you will be happy
to work all day.

In addition, it is possible very easily to
make your portable workbench free
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standing, in that the hefty dimensions of
the woodwork allow you, simply by
drilling holes and using 12mm threaded
bar, to attach very sturdy legs (more four
by two!) which fold away under the base

during transportation or when not in use.

To bring the legs into use all one does is
to slacken the nuts, allow the legs to fall
under gravity, adjust to the optimum
working position and re-tighten the nuts.
You need a nut at each end of the
threaded bar, ideally with the more
inaccessible one captive (or perhaps use
good, old fashioned coach bolts) so that
there is no need for a second spanner.
Remember, though, it is a good idea to
have a dedicated spanner tied to the
woodwork, so that you cannot forget it!

Very large washers, or equivalent pieces
of steel plate, should be used under the
nuts so as to make full use of the
clamping potential of the 12mm bar, which
is more than enough to ensure total
rigidity of the assembled worktable.
Experience on rough ground will suggest
that three legs can sometimes be better
than four, but the ‘clamp in any position”
legs allow the four-legged versions to be
made stable almost anywhere. An
alternative arrangement is to make a
supporting table as a separate entity (see
Photo 2). This will find many other uses,
such that it could well be requisitioned for
use in garden or greenhouse, and then
you will have to make a replacement.

In view of the mass of the vice and its
‘four by two' base, a support table need
not be made from such massive materials,
only requiring a high degree of stiffness
and stability. A main surface from 18mm
ply is about right, being light enough to
take just about anywhere, but make sure
the ply is of ‘outdoor exposure’ quality,
because this item is likely to spend more
time outdoors than indoors.

There can of course be occasions where
our hefty ‘vice plus rigid base’ or even our
‘portable middling-size’ assembly is not
appropriate, perhaps an attic, or down a
manhole, or up a tree. As we get nearer to
nature, shapes and surfaces become less
regular and rectangular. We could find an
appropriate fixing point in an attic for the
portable vice, all those joists and beams
being rectangular, but it is odds on that
you would not establish a secure
mounting in a tree. However, although
trees do not feature convenient
attachment surfaces, they do offer relative
immobility, which can be exploited by the
use of less conventional attachment
techniques. The toggle action locking
pliers, often sold under the ‘Mole’, ‘Vise-
Grip’ or similar identities, can be very
useful holding devices, and a variant
known as a chain clamp is ideal for
making attachment to highly irregular
shapes and can even be assembled in
series, see Photo. 3, allowing an iron

3. Chain clamps can be assembled in series to get a powerful ‘high modulus” grip on
almost anything. A recent application was to hold substantial flanges onto a dead tree
trunk while the whole was jacked out of the ground. For some jobs, lots of tight turns
using luggage (‘bungee’] bands can be even better.

Model Engineers’ Workshop



4. Worth its weight in gold, this table edge clamp allows you to mount any appropriately
sized set of locking pliers on to any handy solid structure. Occasionally found for sale in
the better hardware stores.

grip onto a surprisingly large
circumference. The idea is that you either
position the workpiece directly under the
chain, or secure some secondary holding
system there, depending on the
circumstances.

The chain clamps provide what we
might term a "high modulus’ grip, i.e.
they tend to provide either an over-tight
grip or an over-slack grip, and need fine
adjustment to be at that useful

‘somewhere in the middle’. Conversely,
there is wide availability of fastening
devices at the other end of the modulus
spectrum, e. ¢., the ubiquitous “luggage
bands’ or ‘bungee bands’, made up of a
highly elastic cord, cloth covered, in a
range of lengths variously from a few
inches to several feet, with rudimentary
hook ends formed from plastic-covered
wire. The key features concerning the
use of these bands is the high elasticity

of the rubber and the fact that the
attainable grip depends on the number
of times that you choose to wind the
band (or bands) around the
fixture/workpiece combination. The high
degree of elasticity can compensate for
any settlement at the various solid
surfaces, whereas the grip of chain
moles may slacken in these
circumstances.

There is available, incidentally, a
simple accessory to the range of locking
plier equipment (standard jaw, chain,
birdmouth etc.) that greatly enhances
their versatility. Photo. 4 illustrates a
simple threaded clamp that can be
attached to a table top or similar
surface, providing a spring loaded
housing into which the clamp handles
slide easily and fit snugly. In addition to
then being able to secure the object
which requires attention, the utility of
the range can be enhanced by gripping
a second tool, perhaps one of the oh-so-
useful miniature birdmouth pliers which
will facilitate the most delicate or fiddly
of tasks. You can, in effect, set up a third
hand, something which can be a help,
even in the workshop.

On those occasions when
circumstances dictate that you have to
work in the fields or in the woods, the
availability of simple facilities such as
those described above can make all the
difference between success and failure,
and whether or not you make it back in
time for a pint before closing time.
Surely either of those factors, alone, will
justify any amount of forethought and

preparation! @

CONTROLLING SPRAYDRIFT
= A Postscript

From Len Billinge, Langdon Hills,
Essex

The article by Derek Brown in Issue 77 of
M.E.W. in connection with paint overspray
extraction is an exceedingly dangerous
operation and should never be undertaken
under any circumstances.

Paints, particularly the cellulose-based
paints use volatile solvents with acetone,
amyl acetate and similar solvents being
the most common. These solvents have
flash points ranging from well below zero
and will produce an inflammable vapour
at almost any everyday temperature.

When finely divided as in spraying, this
vapour will form an explosive cloud,
which can be ignited by even a static
spark. Under the system suggested, all the
vapours are being sucked through an
open series wound commutator motor
which produces a continuous high energy
spark whilst running. Need | say more?

If Mr. Brown goes on using this
arrangement he will sooner or later blow
himself and his garage to Kingdom Come.

Only certified flameproof motors can be
used for solvent vapour extraction (They

November/December 2001

are the type that pump petrol into your car).

The Cellulose regulations will tell you
about all this, but remember, even
household paints based on white spirit will
give the same effect if passed through a
vacuum cleaner.

Derek Brown replies:-

The old problem of flammable vapours is
an interesting one, to which it is easy to
over-react. Here are the facts as | see them:

To get a vapour explosion one needs to
be within the explosive limits for the
solvent being used. In our case if we were
above the lower explosive limit, then there
could be trouble; so let us examine the
worst case.

The lower explosive limit for the normal
range of solvent which we are likely to
meet lies in the range 2 to 4%; so let us
assume 2% by weight. That means that if
the concentration of solvent in air exceeds
2% we risk an explosion.

A typical vacuum cleaner sucks 35 cfm
(990.5 1/min) of air, exhausting it to
atmosphere (i.e. into the garden). Air
brush flow rates are typically low, but let

us assume “all the stops out” and a
delivery of neat solvent at 0.5 oz/min
(14.2g/min).

Now at 20 deg. C one g/mole of air
(29g) occupies 241 (by Avogadro's law).

Therefore the rate of air discharge
works out to 1,197g/min and the
concentration of solvent in air is hence
1.2%, or a little over 50% of the lower
explosive limit.

This is | believe a worse condition than
we are likely to achieve in practice and the
operation is safe as described.

Now in general | like the idea of a
centrifugal fan if you can find one of
suitable characteristic. Do, however, verify
that it will handle the amount of air
needed at the pressure drop dictated by
the system. Vacuum cleaner
manufacturers do know a thing or two
about how to achieve a good flow rate
through a small hose!

Finally | would say that the small
workshop spraying proposition using an
airbrush is a long way removed from that
met in industry where large spray
installations and corresponding sizes of

solvent inventory are involved. @
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n 1961 Edgar Westbury designed an
interesting tool, the construction of
which was published in Model Engineer
(Ref. 1). He made no claim that the
concept was original but it has many uses
and is designed so that a modeller can
make it with his tools. | recommend that
readers should refer to Edgar’s original
article as it contains a lot of helpful
information that I will not repeat here, in
whole nor in part. It is not my purpose to
pre-empt what Westbury did, but to build
on his work and bring it up to date.

Quite a few years ago | decided to make
one for myself and the end result is shown
in Photo. 1.1 found that it wasfis a good
project for those who, like myself, were
learning some of the arts of metal work and
machining and wanted to move on to
something a bit challenging. Our editor
thought that it would make a useful

FACING AND
BORING HEAD

contribution to M.E.W. Because it is
intended to show what a good learning
project it is there are, perhaps, a few more
pictures of the processes used and a few
more details in the descriptions than would
normally be the case. Our more advanced
readers will disregard these. Also, times
have changed and so have stock sizes and
thread practices; many modellers these
days have a milling machine and other
equipment which, together with their lathe,
hawve dials calibrated in thousands of an
inch, while Westbury's drawing dimensions
were in fractions. In addition | had decided
to make a few changes to his mechanism
and to provide the alternative catch pin
assembly mounts to which he refers, as
these allow its use on lathes other than the
6in. gapped bed lathe on which he based it.
All these considerations made me
decide to redraw it all using decimal

2. The rotating assembly
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Ted Wale of Porters Lake,
Nova Scotia, talks us through
the manufacture of a useful
accessory for the workshop

dimensions as well as incorporating the
other changes. | thought that it would be
appropriate to call it “A Facing and Boring
Head” to differentiate from Westbury's “A
Boring and Facing Head” although it is
really a Mark Il version of his original. |
must compliment his memory on his
design and hope that readers will have as
much fun and self instruction as | did.

Function and purpose

The assembly, seen in Photo. 2 and in
Fig. 1, consists of a tool holder mounted
on a slide, the whole rotating on the main
lathe spindle. A leadscrew causes the slide
to advance or regress across the back plate,
under the action of a star wheel which is
forced to rotate in one direction or another
as its teeth are intercepted each revolution
by a fixed catch pin. The tool is thus
moved, step by step, across the work piece
which is held infon the cross-slide, as seen
in Photo. 3. Depending on which tool
mount is used, the result can be very
similar to that obtained by using a flycutter
in a milling or drilling spindle and
traversing the work under the cutter. Here
the cutter traverses over the face of the
work. With the aid of a milling attachment
for the lathe, mounted on the lathe cross-
slide, a large area of work can be covered.
For jobs requiring the boring facility, the
tool position is adjusted manually between
cuts, with the spindle stationary.

In facing work, there is one difference to
the result obtained in other set-ups. Here
the tool is incremented in short steps across
the work face and not moved smoothly
across it. To avoid or reduce ridges being
turned on the work it is necessary to grind

3. Overhead view of the tool in operation
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4. View of workpiece after a clean-up of part of the face

the tool with a round nose which will span
the increments of traverse. Such ridges are
seen in Photo. 4 where | used a sharply
pointed tool to show the effect (the uncut
part is the rough circle in the centre: the
ridged cut part is outside that circle). With 28
tpi on the lead screw and ten teeth on the
star wheel, the advance is /zsoin. per
revolution, just under 0.004in. or 0.1Tmm.

The design could be modified by reducing
the leadscrew pitch to say 40 tpi giving
0.0025in. per rev and by increasing the
number of teeth on the star wheel to say
twelve, when the traverse increments would
be just over 0.002in. Care is needed when
increasing the number of star wheel teeth as
there is definite limit beyond which the teeth
will foul the catch pins.

There are five alternative positions for
mounting the cutting tool (two T4in. square
and three 3gin. round) which give more
than adequate coverage for most jobs; in
fact | have not yet found one that could not
be covered. With careful tool grinding and
heavy cuts a significant amount of metal
can be removed; similarly, a finishing cut
with an appropriately ground tool will

produce satisfactory results for the
completion of the job. The back gear ratio
is normal for most work.

Drawings

The drawings have been prepared without
any tolerances being shown as it seems
that is the way that most of us modellers
prefer to work. We work by making parts
fit together and, because it is very rare for
more than one assembly to be made, this
system serves the purpose well. So
tolerancing and close fitting dimensions
are replaced by the description in the text
to achieve a good working fit where
necessary. | hope that | have not missed
any important points.

In addition, as mentioned above, decimal
dimensions are used rather than Westbury's
fractions. For convenience these are
generally to three places. Readers can decide
for themselves the best way to interpret
them, as will those whose workshop
machinery has metric calibrations.

In most cases | have retained the names
that Westbury gave to the various parts.

W in, N

5. Cutting the 45 deg. slot in the cutter block

Manufacture
There are, of course, many ways to plan
the production work, depending on one’s
own preferences. In the text most of the
processes are those that | used to make
this mechanism. In a few cases they are
those that | realized afterwards that |
should have used.

The parts can be tackled in several steps
as follows:-

A) All those which are part of the rotating
assembly.

B) All those that make up the catch pin
assembly.

A) is further divided into those that are
critically related to each other and those
that are made as parts and then fixed to
others without any significantly tight
tolerances. Readers are welcome to find a
better way and | would be glad to hear
about their improvements.

| will comment on each of the parts and
assemblies as they are tackled in the
following order:-

Back plate
Slide

O

6-32 Grub screw
i i e |
i Star wheel

& brass plug.

\\ ] Lead Screw

\\ Adjuster

Self locking

Keep plate |

CL o

{ Nut

: \\ Drawbolts

| \  Leadscrew

\ Star wheel
|
i

- Fig. 1 General arrangement
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7. The draw bolt, of the cutter block, with the temporary second

made thread and nut
e A.1 General Piece Parts
. Fig. 2 Cutter block
© . Fig. 2. Cutter block
| Fig. 3. Tool draw bolt
M o Fig. 4. Slide draw bolt
| | Fig. 5. Gib
S et [ Fig. 6. Adjuster
1577 = 5 - Fig. 7. Keep plate
' 5500 | Fig. 8. Star wheel
—— I‘ —
0,500 | | A.2. Critically Related Parts
i el | )
| I * Fig. 9. Slide nut
Fig. 10. Slide nut jig
Crl — = @ C - — 0.750 Fig. 11. Leadscrew
NS L Fig. 12. Back plate
Fig. 13. Slide
U 188
— "‘4+* L B.1. Catch Pin Parts
Fig. 14. Quadrant
l@0.250 Oy - Fig. 15. Interceptor lever
\// 0.315 [ 0315 head bolts Fig. 16. Pivot screw
0250 R S @) Fig. 17. Clamp block
\\ | ‘ | Fig. 18. Support arm A
= T T T = ™ Fig. 19. Support assembly B
<a:\ b i 10315 14 T Fig. 20. Support assembly C
CiL ‘\~_ Lr—nd/ I = J ! - i
., i i ) : i I I e Following these, the actuating assembly
P I I : ! o # and its operation, (Figs. 21 to 23), will be
|' — : . — | discussed.
| 1 [ .
@ 0190 o 0.250 A1. General piece parts
G Cutter block (Fig. 2)
There is nothing unusual nor difficult in
© 8. The finished this. It is made from 34in. sg. mild steel by
C{/L cutter block normal milling and drilling techniques. At
each end it has a slot which, with grub
| screws, holds a square tool at 45 deg. or
: A 90 deg. to the work piece. It also has a
| = hole in the centre for a round tool. This is
: : held by a draw bolt.
| A typical step in machining the part is
| seen in Photo. 5.
Thiead | ‘ Tool draw bolt (Fig. 3)
/428, 0.625 -

Some readers may prefer an alternative
RO 188 method for the tool and slide draw bolts.

T 4: \ §I / It may be possible to devise a system in
I e ol ot o o Bt e = C[L which the holes and scallops are drilled in

one pass. However, the following worked
! for me and will be described.

0.75 : The tool draw bolt is made from Yain.
mild steel rod. There is a little trick in its
machining. The rod needs to have a cut-
out to grip the tool firmly and this is best

| - made by passing the same cutter that
Flg' 3 Tool draw bolt was used to make the 0.375in. hole

40 Model Engineers’ Workshop



through again, with the tool draw bolt
held in place. However, it needs to be
prevented from rotating in the hole under
the action of the cutter. One way to do
this is to make the draw bar blank over-
long and thread it at both ends. It can
then be held firmly in the block by nuts at
both ends as seen in Photos. 6 & 7. The
unwanted threaded end is then cut off, as
in Photos 2 & 8.

Slide draw bolt (Fig. 4)

This is very similar to the tool draw bolt
(Fig. 3) except that it is longer and has
three cut-outs. These are easily made by
the same method of passing the cutter
through the holes in the slide after the bolt
piece has been secured by the second,

temporary nut. The completed draw bolt is
seen in Photo. 2.

Gib (Fig. 5)

This is made from a piece of gin. mild
steel. A B0 deg angle is cut on both sides
(Photo. 9), so that the gib nests nicely
into the slide as seen in Photo. 10, where
the dimples are being set by using the
slide as a drill jig. To allow the gib to be
clamped properly, an angled packing
piece has to be made, as is seen
happening in Photo. 11.

Adjuster (Fig. 6)

Made from a piece of #1sin. or %gin. mild
steel, it is cut to shape and the holes drilled.

Ca|’1. ©
Thread
=l Lo
| ’_ e | 1.000
' = RO 188
C/L. _..,IILJ",l',,___E\__Z 0}83‘: S e e f \'|_.
:LLLLLU—_.. i | 0.250 t\'—— f"
| 500 l 1500 T
| 1 .
_ 1.750 |
3250 |

Fig. 4 Slide draw bolt

11. Making the angled support piece used to support the gib, as
shown in Fig. 10. Again the same doveftail cutter is used

November/December 2001

At this stage the fixing holes are drilled
tapping size for the 14-28 bolts. It is then
mounted on the face plate on the lathe and
the 2.25in. radius cut to match the back plate.

The completed adjuster is clamped to
the backplate, taking care that it is correctly
aligned, and the fixing holes drilled in the
backplate using the adjuster as the drill jig.

The fixing holes in the adjuster are now
opened up to 4in. and counterbored for
the cap screws.

The adjuster and the mounting holes in
the back plate are shown in Photo. 12.

Keep plate (Fig. 7)

There is nothing out of the ordinary in this
part, made from 14in. mild steel. The
mounting holes should be dealt with the
same way as were those in the adjuster
and so here left at tapping size. The
0.3125in. hole should not be drilled at this
time as its position is one of the critical
dimensions and will be dealt with later.

The keep plate is seen mounted behind
the star wheel in Photo. 2.

Star wheel (Fig. 8)

For readers who have hefty turming capacity,
this may be cut from solid. However, it
offers the opportunity to adopt some slightly
unusual machining techniques, sometimes
used to make clock parts.

To start, make a chucking piece from a
piece of 1in. bar and turn a step of, say,
18in. at one end. Next, a piece of 3/1sin.
steel, more than 2in. square, has a hole
drilled in it to fit the step and the two are
silver soldered together. In the lathe the

12. The adjuster piece used to take up the leadscrew end play
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the teeth in the star wheel

13. The position of the milling cutter after the first pass to make

14. The second pass, completing the teeth of the star wheel

© 0750
.
0.750 | | 0.750
| ' :
0.370 | | 0370 /\
| i | e 60°.000
0375— e— O0+-0 & | — % im_
?
Ll 2 Dimpled for
c_1| Gib Screws.(4).
Fig. 5 Gib

plate is turned to 2in. dia, the front and
back faces cleaned up and the thickness
reduced to 'sin. A piece of 1gin. dia. rod is
set in the shaft, about 1in. behind the
wheel blank, Photo. 15, (though this is
showing the completed wheel) and mount
it in the dividing head so that this small
rod is between the chuck jaws, so locking
it for the next operations. This rod can be
seen between the top two jaws in Photo.
14. The whole was set up on a horizontal
milling machine.

In Fig. 8a are shown the cutting

dimensions. The horizontal diameter is
found and the table X axis dial is zerced to
this plus half the thickness of the 3sin.
cutter. On the Y axis the centre of the
cutter is set 0.250in. above this point on
the diameter.

The table is now traversed 0.419in.
(0.231 + 0.186) to move the cutter into the
position shown at A in Fig. 8a. The cutter
is withdrawn and the wheel rotated 36 deg
(for 10 teeth) for the next cut. This is
repeated 10 times when the blank will look
like Fig. 8b (Photo. 13).

Fig. 6 Adjuster

©
Tap8-32
I o’/ 0.438
0438 | O Ql !
K 5 125 = dia 0.25(2)
v ¢/b cap
0.25 screw head
}
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The table is now raised '12in. so that the
cutter centre is now 14in. below the centre
line of the wheel. Traversing the cutter in
by the same 0.231in. clears off the hook
shape left by the first pass and leaves a
straight 'gin. tooth, Photo. 14 (this is the
same set-up as in Photo 13, but viewed
from the other side). Note that the cutter
completes its second travel into the tooth
blank to exactly the same position as it did
for the first travel on the previous tooth.
Similar movements on a vertical miller
would produce the same result of course.
The completed wheel, still on its chucking
piece, is seen in Photo. 15.

It only remains to drill and tap the 6-32
and 4-28 holes and to part off the wheel
complete.

A2. Critically related parts

In this mechanism, there is a slide which
moves along the ways by the action of a
leadscrew rotating in a nut set in the slide.
The action is very similar to the motion of
the cross-slide of a lathe driven by its
leadscrew.

If this action is to be free, but not sloppy
and full of back-lash, the placing of the
leadscrew bearings, the nut thread and the
ways are critical in the relation of each to
all the others.

Firstly, the ways and the faces of the
slide that run on the ways must be
uniform and result in the slide moving in a
straight line both horizontally and
vertically.

Secondly, the parts that cause this slide
to move must themselves also move in a
straight line, and this line must be parallel
to the slide ways.

This means that this problem can be
tackled in two parts by starting with the
ways. These themselves split into two
parts, which are that part of the ways that
is on the back plate and that part which is
on the slide. When the ways have been
made so that the action is smooth and
correct, then the leadscrew supports and
the nut position can be sited to produce
the action needed.

While watching these points carefully, the
rest of the general machining work on the
backplate, the slide and the leadscrew has to
be carried out. It must be remembered that
it is only when all the parts come together
that the accuracy of one and all can be
assessed, so it is essential to take as much
care as possible with each of them.
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15. The star wheel still on its chucking
piece

Slide nut (Fig. 9) and Jig (Fig. 10)

The nut is made from square phosphor
bronze stock which has to finish up at
0.625in. each way, so the starting stock has
to be larger, say 0.750in.

The critical thing here is the position
and alignment of the 0.375in. tapped hole
in relation to the shank of the nut. It has to
be drilled to an accuracy better than
0.001in. if good leadscrew action is to be
obtained. Unless a high quality drill press
and table are available it is unlikely that a
satisfactory result will be

achieved with such

equipment. It should all be
done on a milling machine,
but equally accurate results

can be obtained on a lathe RO.187
although it is more awkward. ]

Here is how | did it. The
stock was clamped to the table | |50

C[L ©
0798 | RY9375 i
.,"“E:'—"" = |
\| | Q03125 ,4\
T C:/’ 60U
0375 0 /w T
. / —
o125
O +af |
! 0 2‘ '!I
e e
. : . i — i
=y | e
I J 0.75 I . ‘ 1025
0.75 h—"i
o
Fig. 7 Keep plate
Fig. 8 Star wheel gy oz ©
R1.000 T
' Rosoo Drill &

on a spacer and the end
squared off. A position for the
hole was found with feeler
gauges and the table dials.

JpeRs

This position was on the
centre line and a little more
than the 0.313in. required

CiL

\ Drill &

from the squared end, say

0.317/0.319in. The hole size for tapping 3s-
24 is Letter Q = 0.332in., and a centre drill,
followed by a small pilot drill, followed by
an undersized end mill gave a true hole
that the final drill would follow accurately.
If a Q drill is not available then a 21gain.
drill is within a few thou. — 0.328in.

Next, a plug gauge was made that
closely fitted the hole just drilled. This
gauge allowed all future set-ups on this
part to be aligned always with the machine
mandrel and the use of this gauge is
implied where ever needed, if not so
stated.

The sides carrying the hole (left and
right on the drawing) were then brought to
size either side of the hole (the gauge
again): the sides parallel with the hole
were brought down to within 3 to 5 thou.
of the size and left oversize.

The %16in. radius at the end of the nut is
not in itself critical and can easily be
formed with hacksaw and file. It would
make a good filing exercise. However,
there is another way which yields a near
perfect result and here is the chance to use
it. It is worth doing as it has a wide variety
of future uses and involves designing and
making the simple jig shown in Fig. 10.

Some convenient sized milling cutter is
chosen - the size is not in itself important,
in these drawings a 12in. is used. A slot is
cut in a piece of Tuin. mild steel - here 4in.
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0.231 Tap 1/4-28
0.250
|(a1 {b) (c) o
C/L
| ©
0.25 0.625
Cil- i = =

0.906

/

Tap 3/8-24

Fig. 9 Slide nut

square- slightly larger than the cutter -
here 0.550 inch. The nut stock is going to
be held and rotated around the 0.328in.
dia. hole, so a shaft is made, as in the top
of Fig. 10, to bolt to the plate and to fit the
nut hole. Time should be taken to make
this fit as good as possible because there
is a very short bearing surface (5gin.). A

hole is drilled for this shaft in the plate,
0.313in. from the position that the cutter
will take when centred in the slot (this is
the end radius of the nut).Two support
pieces are mounted, one at each side of
the plate, so that the top of each is at the
same height as the top of the cutter. A
short slot in the support pieces helps




e e N

17. Swmgmg the:nut :Etock over the chr to shape the radias on.the end

0.625

0.500 *ﬁ%

I."4 =20

0.938

4.000

EfL

Fig. 10 Slide nut jig

4.000

C/L

accurate positioning.

The bronze nut piece is soft soldered to
a long rod to use as a handle.

The whole assembly of jig and nut stock
is set up on the milling machine, square
and true, as seen in Phato. 16, particular
attention being paid to ensure that the
0.313in. dimension is made correct by
slight adjustment of the table height, with
corresponding adjustment of the end
supports.

The machine is traversed with the stock
held down on one support, then the other
side is cut using the other support. This
removes the 3 to 5 thou. left in the
preparation (above).

A little care is needed in the final step.
The table is moved so that the cutter just
attacks the corner of the end of the stock
and the handle swings the stock over the
cutter to take a little cut off each corner
(Photo. 17). Only a few thou. at a time,
the table is moved to bring the cutter
closer to the central position and repeated
cuts made by swinging the handle through
180 degrees. There is a lot of power in a
milling spindle and any attempt to hurry
the process by taking larger cuts will result
in the handle and hand being unable to
hold the work correctly - | know: | tried to
hurry the first time | tried this process and
a nasty crash occurred. It is just impossible
to hold it. Eventually the cutter will reach a
position directly under the shaft and the
radius at the end will blend nicely into
each side. Care must be taken that the
cutter does not move beyond the central
position, else the radius will not be parallel
with the nut hole and the hole weakened.
When this step is complete the end of the
nut will look “right”.

The piece should now measure 0.625in.
across each face and the hole should be
square to its faces. The handle is removed
and the hole can now be tapped using the
appropriate vertical spindle to ensure that
the thread is true to the hole.

It only remains to set itup in a 4-jaw on
the lathe and turn the shaft to the same
degree of accuracy that has been applied
to the all the other dimensions.

The completed nut with the gauge and
jig is shown in Photo. 18, together with
its mating part the lead screw. @

18. The completed nut with its gauge and
Jig, beside the leadscrew

References
1. Model Engineer Vol. 124 p. 35
12/01/61 & p.100 26/01/61

2. Castings available from Southworth
Engines, 6 Kennet Vale, Chesterfield
S40 4EW
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® Three-phase motor. Brook-
Crompton-Parkinson “Gryphon” 250
watts; full load amps 1.2A; full load
speed 1440 rpm. 220V D 380-420V Y
50 Hz, 240V D 420-460V Y 60 Hz £30
ONO

Paul Boothby, Phone/fax 01273
842797, e-mail

boothpa@ hotmail.com

® Large SIEVERT 3061 propane blow
lamp, complete with 3486 handle,
pipe, regulator etc., as new. Suitable
for making loco boilers. Prefer
buyers to collect and test.

J. E. Fletcher, 114 Scholes Park Road,
Scarborough Y012 6RA Tel. 01723
362537

® M.EW.s No. 52 and Nos. 61 - 76,
all in as-new condition, complete
with data sheets.

Tel. 01570 434449 (West Wales)
handbook even more so.

Tony Moss, 42 Windsor Gardens,
Bedlington, Northumberland NE22
5SY Tel./Fax 01670 823232 e-mail

tony@lindisun.demon.co.uk

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 Advartisement Departmant.
Please indicate clearly if an item is
intended for Link Up.

WANTED

® Does anyone have a
user/maintenance/spares manual for a
Viceroy AEW Horizon
horizontal/vertical milling machine
which | can buy or photocopy? All
photocopying and postage costs
gladly re-imbursed.

| also require a horizontal arbor (30
Int. taper) and overarm steady.
alternatively, does anyone know of a
similar machine with a compatible
arbor and steady?

Tel. G. Brandon on 01332 519399
{evenings) (Derby)

® A set of 20 DP (14.5) gear cutters
(eight)/ Must be in good usable
condition.

J. E. Fletcher, 114 Scholes Park Road,
Scarborough YO12 6RA Tel. 01723
362537

® | am looking for a motorised
wvertical head for my Centec 2b, or any
parts to help in building one.

Anything considered, damage,
incomplete or otherwise.

Tel. George on 01570 434449 (West
Wales)

® M.E.W. Issues 3 - 8 and 45
urgently required. £40 (to include
postage)

Please ring Peter on 020 7801 9104

® Where can | buy abrasive wheels
for my Quorn tool and cutter
grinder at sensible prices? The
source needs to be able to supply
various shapes e.g. thin edged cup
wheels for getting into the gullets
for circular saws for wood, and in
silicon carbide - green grit - for
sharpening tungsten carbide as
well as ordinary abrasives. The
wheels need to be not bigger than
about 100mm in diameter.
Langfield, 19 Glenside Close,
Frenchay, Bristol BS16 2QY Tel.
0117 9650996

Coming up in Issue No. 79 will be

GUNGSTEN INERT GAS (TIG)
WELDING

The equipment and technigues involved in
the application of this branch of electric arc
welding are discussed by Trevor Marlow

N

LASER
ALIGNMENT

Peter Rawlinson
investigates the
use of
inexpensive and
readily available
devices

Issue on sale 14th December 2001
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(Contents may be changed)

AN IMPROVED THIN PIECE VICE

Philip Amos describes his version of a
useful aid to bench work
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RENOVATING A
MACHINE VICE

O -

1. The components of the machine vice, showing the generally poor condition

ome years ago | bought an old
pillar drill, and although the
machine was in a reasonable
state it came with a machine vice
which had been very badly treated
(Photo. 1). Apart from the poor overall
appearance, the biggest problem was that
the bottormn of the vice looked like the
surface of the moon (Photo. 2). Even the
jaws of the vice were heavily damaged. |
stored the vice away, waiting for a more
convenient times to attend to it or to make
a decision on scrapping. | recently
reworked a grinding machine, this being a
very time consuming but fascinating job. |
am sure that most of you will have the

o

2. The badly damaged areas with their
moon-like craters
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same feeling when such a project is ready;
you urgently need a job to do to test out
the new machine, so | decided to use the
vice as the first job for the grinder.

After disassembling the vice and
making a careful inspection, it became
clear that the biggest problem areas were
the bottom slide surfaces, the right hand
side being less damaged than the left. |
decided to add new material to the right
hand side by welding and, for the left, to
mill out a section and to insert a blank of
mild steel (Photo. 3).

3. Machining the recess for the insert

Victor Elsendoorn of
Sassenheim, The Netherlands,
describes the renovation of a
damaged machine vice during
which two restoration methods
were used, providing an
opportunity to compare their
effectiveness

The welding process

Reinstatement of material by welding is, in
principle, a straightforward process, but
there is always a risk of introducing
unacceptable stresses in the casting, as a
result of which the vice body could break.
To minimise this risk | started with short
welds, by so doing causing the casting to
heat up slowly, thus preventing tension
building in local areas. It takes some time
to add enough material, and what appears
to be difficult is to make a neat square
surface. However, with the help of a small
angle grinder, the result was very
acceptable, having added enough material
to allow for subsequent surface grinding.

The replacement
process

The left hand side was milled out, another
straightforward job. The recess was made
less deep than the blank that was added, in
order to allow for surface grinding. The insert
was attached by welding along its bottom

Model Engineers’ Workshop



4. Surface grinding the restored areas.
The welded insert can be seen on the
slide nearest the camera

sides, although fixing with Loctite could have
been an alternative solution (Photo. 4).

Surface grinding

When both sliding strips had been filled,
the grinding process could start. The vice
was mounted on the grinding machine,
and with light strokes over the total vice
width, the sliding strips where both
ground. This process took some time, but
the result was really good, resulting ina
very nice looking and perfectly straight
surface (Photo. 5).

The vice was rebuilt and the top surfaces
of the jaws were ground. By doing it in this
way, | could make sure that these surfaces
were parallel with the slides.

Painting

| am sure that most of you know how to do
this, but a few remarks could be worthwhile.
| use a chemical paint stripper, the
advantage being that this remover gets rid
of oil and dirt, as well as the old paint. | used
standard metal primer followed by filler on
the small scratches and holes. As a final
coating a 'high solid’ paint in a more or less
standard machine green colour Ral. 6011.
The result can be seen in Photos. 6 and 7.

Conclusion

By comparing these two methods of
repairing damage, it can be concluded that
both methods are very effective, but the
welding method is more appropriate for
restoring small areas than for replacing
large sections. Note that the welding
process creates a new alloy out of the
existing cast steel and the welding stick
material and, because of the relative high
percentage of carbon in the cast steel, the
new alloy will be hard. The only way to
machine this material is by grinding, so if
you don't have a surface grinder, it would be
better to use the other method, since milling
can then be used to clean up the surface.

Q
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5. The appearance after re-grinding

7. Now reassembled, the old vice is a handsome addition to the workshop
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sequence of operations
his tailstock turret (Photo. 1 and
Fig. 1) was built a few years ago
for the mass production of some
bosses required for welding on
to some garden ornaments. It proved its
worth then and has done so on many
occasions since. Even for two or three
components it can be worth taking the
little extra time to set up the necessary
tools.

As this unit was machined some
while ago | have no photos of the set-
ups or the machining operations, but
most of the parts are simple to make.
However, the body of the unit (Item 1)
is somewhat tedious to produce as it
involves cutting a piece of 4in. bar at an
angle and then machining both

A TAILSTOCK
TURRET

-
L

J’\ .

surfaces. My first attempt was
unsuccessful and | had to machine a
second one. It just so happens that the
discarded one has survived and is
shown in Photo. 2. | cannot now
remember why | rejected it but because
| am like a squirrel and hoard anything
that ‘'may come in useful’, it's still here.
Inspecting it now, nothing
fundamentally wrong comes to light!

All the machining of this part must
be carried out on the face plate and to
this end | made up a hardwood wedge
of the correct angle (15 deg.). As | did
not feel that | could cut this angle
accurately by hand, it was produced on
the milling machine.

The machining sequence was firstly to

S~

*la
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2. The discarded body, rejected for some long-forgotten defect

_J

1. The tailstock turret allows up to six items of tooling to be positioned in readiness for a

Peter Rawlinson describes a
lathe accessory which may be
a time saver when a batch of
similar components has to be
machined

clamp the piece of steel with its back face
on to the block. This was facilitated by
welding two bolting ‘ears’ to the sides of
the block. The front face was then fully
machined and the central hole drilled and
tapped and a 10mm width of the outer
diameter brought to final size.

The second machining set-up used these
same ‘ears’, the half-machined part again
being clamped against the hardwood
wedge. Of course, whereas the material
was set up centrally for the first machining,
it needed to be offset for the second. Again,
all features were produced, including the
counterbore and the Tzin. UNF tapped
thread. The ‘ears’ were then removed and
the surface cleaned up with a grinder.

The next operation was to return the
wooden wedge to the milling machine to
drill and counterbored to accept the
42mm boss produced during the second
facing operation. This allowed the part to
be remounted on the wedge, securing it
by means of bolts from the back into the
tapped holes. Suitable counterbored holes
were produced in the wedge. The
assembly was once again set up in the
lathe on the faceplate, the component
being set to run true with the help of a

dial gauge.

Safety first

This procedure may appear to be
somewhat complex but, once started, it all
seemed to fall into place. However
throughout all this turning the question of

3. A rear view of the tool head, showing the holes into which the
detent plunger locates
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arrangement of
tailstock turret
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4. The taper arbor and the detent assembly mounted in the body
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safety must be paramount. As Harold Hall
stresses in his current article for
beginners, face plate work introduces
particular hazards. Every element used in
the set-up must be securely mounted, so |
would suggest that the hardwood wedge
be made big enough to be capable of
being bolted to the faceplate in its own
right, rather than relying on one set of
bolts to secure both it and the component
being machined.

The other point to be watched is the
balance of the assembly as it will be off-set
during all machining operations and will
have to be counter-balanced using suitable
weights which can be bolted to the face
plate. During the balancing operation do
not check by spinning the set-up at high
speed, but start off at a low speed and
work up.

The Tool Head

The tool head (Item 2 and Photo. 3)
is machined all over and can be gripped
in the 3-jaw chuck. | would suggest that
the rear face be tackled first. When
machining the front face, the central
hole and counterbore are completed,
but no other holes at this stage. To
produce the face into which the tool
holes will be drilled, the top slide will
have to be set over to 15 degrees. If the
angle of the hardwood wedge has
turned out to be any other figure, then
the top slide setting will have to be
altered to match.

The smaller
components

The next operations are the making of the
arbor (Item 3) and the detent assembly.
(Fig. 2 and Photo. 4) | would
recommend that, if possible, a blank arbor
of a suitable taper be purchased and
modified, as | believe this to be the most
economical and accurate method. The
detent components are all straightforward
turning jobs and require no particular
instructions.

The tool head is retained in the body
with an M 10 bolt and washer. These can
be commercial items, modified as
necessary or can be made from scratch.

The remaining item to be made at this

5. The tool mounting positions in the angled front face of the
tool head
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7. A countersink cutter in its holder
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stage is the drill bush (Fig. 3) which will
be used as a guide when producing the
holes into which the detent plunger will
locate. | have suggested that this may be
hardened, but as there are only six holes
to drill, this is up to the individual.

Assembly

We now come to the initial part of the
assembly, the first operation being to
scribe the tool positions on the side of
the Head. This should be done as
accurately as possible although if they
are a little out it will not really matter,
as will become clear in a moment. A
scribed line is now required on the
body and marked as accurately as
possible, adjacent to the detent

position (an error here could show up
when the unit is being used). Mount the
head to the body and clamp the two
parts together with one set of scribed
lines in alignment then, using the
wooden wedge as support, drill the tool
head for the first detent location with
the aid of the drill bush. The remaining
five holes can then be completed in the
same way.

Fit the taper arbor and the detent
components and check that the head
rotates smoothly and that the detent is
fully home in all positions, with no slop.

Both the arbor and the pivot bolt are
retained by grub screws bearing against
the threaded portion. In order to make life
easier in the future if either of these
components need to be removed or
adjusted, it is advisable to fit brass
clamping pads under the screws, thus
preventing damage to the threads.

This is carried out in the following
manner. After all the tapped holes have
been completed, a short length of round
brass rod of a diameter which will just
clear the core of the thread is inserted into
the grub screw hole.

The grub screw is now screwed in
behind it until the brass piece is just visible
in the main hole. The tap is then reinserted
and carefully rotated until the full width of
the piece of brass has been cut. A second
cut may be required and | suggest that the
tap is only partially withdrawn and the
grub screw tightened a little more. The
brass comes out with a half-moon of
thread which will lock the main bolt, but
not damage the thread.

Locating the tool

positions

With the indexing system working
satisfactorily, the assembly can now be
mounted in the lathe tailstock, an
appropriate centre drill fitted into the
headstock chuck and the first tool position
carefully spotted. After opening out with
suitable drills, a reamer is finally used to
give a smooth and accurate finish. By
indexing the head through the other five
positions, the remaining tool locations are
completed in the same way. As can be
seen, the accuracy of the detent holes
governs the tool positions but by
machining in this manner, the tool holes
are accurately on the centre line of the
lathe (Photo. 5).

Finally the grub screw holes are drilled
and tapped into the tool head.
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Tool Holders

In order for the turret to work satisfactorily,
all the tools fitted need to have
approximately the same stand-out from
the tool head (Photo. 6). If this is not the
case, apart from requiring excessive
tailstock travel for some tools, there is a
danger of the longer items, such as drills,
coming into contact with the lathe chuck
when the shorter tools are in use. Tool
holders (Iltem 7) should therefore be
manufactured to equalise the lengths, that
for the centre drill being likely to be the
longest while that for the longest drill
being the shortest. Typical examples are
shown in Photos. 7 & 8.
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8. An M10 tap needs a slightly shorter holder

The tool holders have a small machined
flat so that the grub screw does not
damage the spigot of the holders making it
difficult to remove.

| hope that this article is of interest and,
of course, if | can be of help, | am always
happy to oblige (by phone only please,
01233 712158, Charing, Kent.) @
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The Drummond
lathe

From E. G. Frow, Durban, South
Africa

Reading the articles on various old lathes
in Issue 74 of M.E.W. put me in mind of a
Drummond ‘M’ lathe on which | worked
some 60 years ago. Amongst other things
my department repaired and made various
instruments. For this we had the
Drummond, a drill press and a very good
Schaublin instrument makers’ lathe. The
Drummond had seen better days but was
still capable of good work- if humoured.

It was unusual for two things. It still had
the original heavy treadle flywheel, but no
treadle. Around the rim of the flywheel
had been milled gear teeth and a three
phase motor was mounted under the tray.
The motor shaft had a long projection,
with a gear machined at the end meshing
with the flywheel. This worked very well
and, of course, could be reversed. Its only
disadvantage was that when switched off
it ran on for some considerable time. It
wasn't a good idea to switch into reverse
momentarily as this drew a heavy current
and the circuit breaker promptly tripped,
which made one rather unpopular. As the
department had a 110 volt DC supply, the
problem was finally solved by injecting DC
for a short time whenever the motor was
switched off. This worked beautifully.

The other unusual thing was the chuck.
This was a 4in. self-centring/independent
one, the like of which | have never seen
since. The way it was achieved was as
follows.

The chuck body had the usual scroll and
three grooves in the face. These, however,
were twice as deep as usual and had two
keys each side instead of one. Each jaw
consisted of two parts, the inner meshing
with the scroll, and having a semicircular
groove with a circular key in its outer face.
The second part of the jaw rode in
between the outer keys and had a female
screw thread on its inside edge, just like a
conventional independent chuck. There
was an adjusting screw connecting the two
jaw parts. By these means, all jaws could
be moved simultaneously via the scroll
and its operating key, then the job could be
made to run true by means of the
individual screws.

Rotary tables. Yet
another recycled

source!

From John Jardine,
Heckmondwike, West Yorkshire

Car windscreen wiper motors from the
local breaker’s yard cost about £5. They
are small, lightweight and the ones | have
come across hawve a very useful 40:1
reduction ratio. Try to get one of ‘Bosch’
manufacture as they seem to use parallel
input/output shafts and separate
adjustments for backlash and end float. As
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a finder's bonus there will also be an
attached 100% rated 12V DC motor.

As an electronics engineer only recently
beginning to be acquainted with this
fascinating branch of engineering, | am
not yet in a position to machine up the
parts needed to make a ‘real’ rotary
dividing table (nor would there be any
pleasure buying one). In a rush and to
avoid the complications of making division
plates etc., | hooked a size 23 stepper
motor directly to the input shaft of one of
these wiper units and, with the addition of
a programmed microcontroller, a small
LCD and a few other ‘bits and bobs’, | can
now just press a couple of buttons to let
the motor drive through to any division
ratio | want. Total cost of all the bits and
pieces, about £25. For me though, the
main appeal of this hobby is not the
money saving aspect, it's simply the fun of
the journey!

When is a bargain
not a bargain?

From Barry Robinson, Solihull

At a recent autojumble | was tempted to
purchase a Chinese manufactured digital
height gauge, new in its box, at a price
that was too good to be true. You've
guessed it - when | got it home and fitted
a battery it was too good to be true and
the read-out wouldnt work. However,
there was nothing lost as at a purchase
price of £5 it still makes a cheap scribing
block.

| would, however, like to try and get it
fixed and wonder if anyone out there
knows if spares are available or if repairs
are possible. | can be contacted at 8
Grandborough Drive, Solihull, West
Midlands B91 3TS or by e-mail at
robinsonb@nvg.com

A cheap aid to

beHer vision

From A. G. Forsbrook, St. Helens,
Tasmania

First of all, let me say that M.E.W. makes
most enjoyable reading. Hearing about
peoples engineering problems and how
they solved them, and sometimes
applying the solutions in my workshop, at
73 years of age, is one way of keeping
away from the devil (boredom). Thank you
for your efforts.

| have had problems when working, as
an amateur, with jewellery, mainly
through not being able to see it properly.
When searching around Australian
engineering shops, | came across three
eye loupes, in different magnifications,
and cheap. However, | have not been able
to keep a loupe in my eye socket, but the
answer lay with a pair of cheap reading
glasses with lenses made of Perspex or
some similar material.

The trick is to cut a hole in the spectacle
lens for the eye in which you wish to use
the loupe, the diameter of the hole being

LINE

appropriate for your loupe - mine was
11gin. To locate the hole, get someone to
mark your eye centre on the lens while you
are wearing the glasses. From this centre
mark, with dividers, a circle 'sin. diameter
smaller than the loupe, then chain drill a
series of sin. holes on that line to allow
you to break out the centre piece.

| then used a Dremel drum sander to
clean up the aperture, making the hole
slightly tapered from the inside of the lens,
testing it with the loupe as | progressed. |
stopped while the loupe was still a fit
against my eye.

By slipping the spectacle frame lower
down my nose, | am able to see with both
eyes when looking for a tool. | don’t have
to keep taking the loupe off my eye as it is
held in the lens.

Taps and
Stratagems

From Derek Cooke, Katoomba,
New South Wales

A |etter from Ted Wale of Nova Scotia
(M.E.W. Issue 72) dealing with the tapping
of a non-standard thread rather tickled me,
and Bob Loader’s article, which included a
section on tap manufacture, also struck a
chord.

In the early ‘50s | was in rural veterinary
practice in the English Lake District, and
on a visit to the parental home (and my
rather sketchy workshop), | took one of
our instruments to repair. The job was
straightforward except for the holder for
the tiny light bulb. This had a thread of
0.45mm pitch and 4.5mm diameter. | tried
Henry Osborne’s shop at the West end of
the Haymarket in Newcastle-upon-Tyne
and, while they were unable to supply a
tap, they directed me to an instrument
mechanic at the Gateshead end of
Stephenson’s High Level Bridge. He made
me a tap for the relatively modest sum of
7s 6d, and told me what size of tapping
drill to use. | occasionally do “furrin®
orders and ask the person to make a
donation to Technical Aid to the Disabled
{The Oz equivalent of REMAP), and
recently used a similar tap to replace a
missing piece in a rather ancient
telescope. | have only used this method on
brass, and doubt if it would work on steel
(see sketch).

When | acquired my posh lathe, | made
Acme and square thread lead and feed
screws to replace the commercial studding
fitted to my home-made lathe. For these |
made taps as per Bob Loader to finish the
brass nuts after lathe-cutting them most of
the way. Awash with turps, they made the
most piercing squeaks. It would fetch our
terrier at the gallop. Otherwise the lack of
backing-off didn’t seem to matter a great
deal.

The Original Tap

The material appears to be ¥1sin. silver
steel, and | guess was hardened by
quenching in oil. The business end was
turned down to 4.5mm dia. and threaded
0.45mm pitch, and then ground to a blade
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shape. The corners were then being
ground to an included angle of approx. 20
degrees. The trick is to grind the faces
symmetrically, and to a point where there
is no trace of the teeth on the corners.
Looked at end-on, a square face should be
presented, An aid to straight entry of the
tap is essential.

Learning the hard
way

From Peter Spenlove-Spenlove,
Wigston, Leics.

With reference to pleas from newcomers
to our hobby for sources of instruction and
information, | agree that some basic
bench/machine shop practice must be
written about, as very few technical
classes or workshops seem to teach it any
more. | realise that many have “seen it all
before” but, with luck you will get lots of
new readers who are fed up with screens,
mice and transistors, and who want to
make things.

| learned a lot from LBSC's words in pre-
and post-war issues of M.E. The modern
generation seem to run him down, but
they do not know the conditions of those
days. My blowlamp would suddenly squirt
raw paraffin like a flame thrower and | had
to stamp out the flames. We brazed cop per
joints with brass wire and borax because
silver solder had to be ordered from
Bonds-o'-Euston road at huge cost. Soft
solder came from the local plumber.

| used to heat my 2lb copper bit in the
kitchen fire and use spirits of salts to
solder tinplate and the like. My boring
tools were forged on a lump of iron
outside the kitchen door after heating an
old square file in the fire. Most materials
came from the scrapyard.

Kennions supplied rivets and screws by
the dozen or ounce. Hacksaw blades cost a
fortune and, being carbon steel, were easily
worn out if you hit a hard spot. Iron castings
were full of hard spots and chilled surfaces.

When my mother was asked " and what
do you think that Peter would like for his
birthday (or Christmas)?”, the answer was
“Money, so that he can buy more ‘old iron’
“1 They didn't complain, though, as |
usually managed to fix any broken items
in the house and farm.

A mysterious lack

of clearance
From Ray Price, Fishponds, Bristol

Could any reader help me with information
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on the lathe shown in the photograph? It
was made by Griggs Motor and
Engineering Co. Ltd., Twickenham,
England.

The bed is 12in. x 3in., the whole lathe
is 18%4in. long x 9in. high and the height
from the top of the cross-slide to the chuck
centre is just 14in! What on earth was this
machine used for as, with so little
clearance, how could you use a turning
tool? It must have been minute.

| hope that someone can shed some
light on this.

The CES Gear

From Arthur Davis, North
Hykeham, Lincoln

Having almost completed the CES Gear
Hobbing Machine, | have acquired some
useful information which may be of
assistance to other constructors.

The College Engineering Supply can
provide a completely machined 40T
wormwheel to suit the worm, priced at
£15.80, which includes postage and
packing. A 20 DP hob can be obtained
from Terry Hill Tools, The Stables,
Tichborne Road West, West Bolling,
Bradford BD5 8AV at a cost of £50. This
hob is manufactured by David Brown, the
gearing specialists. | consider this to be a
reasonable price for those constructors
who have not the facilities or know-how to
make this item.

| actually used this hob, in a special
holder to fit the lathe toolpost, set at the
correct angle to give clearance, to cut the
LH worm for the hobbing machine. This
gave very satisfactory results.

| also followed Harold Hall's excellent
designs for the hob and work spindie
drawbar system and also the universal joint.
The latter worked perfectly when assembled.

Gear hobbing in the

From John Whalley, King City,
Ontario, Canada

| ‘m very pleased that my letter to Scribe a
Line (Issue 74) has generated some
interest. It has already lead to a very
pleasant correspondence with Dr. Giles
Parkes.

Let me say, however, that there are two
spots of bother with my device. Firstly |
am unable to get in contact with the
American publication, “Complete Metal
Working Manual” by R. H. Cooley. It was
published by Arco Publishing Company,

Inc., 219 Park Avenue South, New York,
N.Y. 10003. Copyright R. H. Cooley, 1967,
to obtain permission to publish what is
basically his idea with modifications, and a
different change wheel and drive set-up to
provide more flexibility in its use.

Secondly, it involves foundry work to
produce three castings which do not lend
themselves to easy fabrication. It's my
understanding that most model engineers
do not want to get into foundry work.

This being said, it is a very good way
for the amateur to produce their own
gears if they want to take the trouble to
make their own hobs. Also, | am not sure if
it would work on a lathe smaller than 10in.
swing (5in. radius) as the cut is vertical and
one has to be able to get the blank below
the hob after the in-feed has been applied.
My blanks run on an arbor between
centres. Possibly some other arrangement
using bearings in the main casting would
solve this problem. | don’t know anyone
with a 7in. Myford to really see how much
room there is.

| am more than happy to help anyone
with an interest in this device, either by e-
mail or direct correspondence, and while
copyright is a problem, it shouldnt matter
if drawings are exchanged between
amateurs with no money involved.

(John can be contacted at
johnwhalley@sympatico.ca)

Never throw
anything away!

From lan Rose, Kirriemuir, Angus
A number of the ‘Quick Tips' published

from time to time exploit some of the
‘throw away' items which many of us use
in the domestic scene.

This turned my mind to the humble
disposable razor, some uses for which |
offer for consideration:-

The handle with the head section
broken off produces soft jaws for the small
vice, used as is, partly split or slotted.

Unclipping the head reveals an ideal T-
slot cleaning tool.

With blades removed, attach double-
sided tape and a suitable piece of emery
cloth for dressing those awkward areas.

The steel blades, although still sharp
after use, provide small pre-punched
0.003in. shims.

From L. T. Beaton, Kincardine-on-
Forth, Fife

A source of carbon steel suitable for
making cutting tools can be found in
scrap motor car drive shafts or half-
shafts from commercial vehicles. The
material should be heated to give a
slow temperature rise to bright red,
then held there for one hour per inch of
thickness, followed by very slow
cooling. This will allow it to be
machined and shaped as required.

To re-harden and temper, treat as silver
steel.

{Editor’s note:- As was discussed in the
correspondence columns of ‘Model
Engineer’ some twelve months ago, it is
probable that only components from older
vehicles will provide suitable material.
Modern alloy steels used by the motor
industry may behave quite differently).



TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These notes are written purely for guidance. Full information is contained in the Competitors” Information booklet which is sent to every enfrant as part of the information package. If you
have an item and are unsure as fo the Class info which it should be entered, leave that section blank and we will take care of it. The Judges have the right to move any competition
exhibit into another dass if they feel that by doing so its chances of gaining higher marks or a more appropriate award are improved.

indicate this by writing Loan on the form in

the box identifying the Class. Loan models are
not judged but carry all other privileges
associated with competition entries.

Part built models are particularly welcome in
the Loan Section; visitors like to see work in
progress, and entry does not preclude the itern
being entered in competition when completed.

The classes listed below are those associated
with mainstream model engineering.

Club exhibits

Where a club is exhibiting, each mode! should
be entered on a separate entry form and clearly
identified as a club exhibit by entering Loan/Club
in the class section box. This ensures that we
have a full record of all models on display
during the show and facilitates matters of
administration and insurance,

Additional forms

If you do not wish to deface your copy of the
magazine we are happy to receive photocopies
of the entry form, one for each model. We will
be pleased to send out extra forms if required,
so if you know of a modeller who is not a reader
of one of our magazines but who you think may
wish to participate, please advise them to
contact our Exhibitions Office {01322-660070), or
simply photocopy the entry form for them.

The success of the show depends largely on
the number of models on display. Your work could
well be the stimulus which inspires someone slsa
to start in the hobby. There can be no doubt that
this event is our showcase on the world of
medelling in all its aspects, Every modelling
discipline needs more and more participants, and
it iz by displaying not only the créme-de-la-créme,
but also examples of work of a more achievable
standard, that people are encouraged to join into
the wonderful world of modelling, in whatever
aspect.

We look forward to seeing a sample of your
work at the show!

I f the item is offered as a Loan exhibit please

Engineering Section

Al Hot air engines.

A2  General engineering models (including
stationary and marine engines).

A2 Internal combustion engines.

A4 Mechanical propelled road vehicles
(including tractors).

A5  Tools and workshop appliances.

A6 Horalogical, scientific and optical apparatus.

A7 General enginearing exhibits - not
covared by the above

Railway Section

B1 Working steam locomotives 1" scale and
over.

B2  Working steam locomotives under 1" scale.

B3 Locomotives of any scale, experimental,
freelance or based on any published
design and not necessarily replicas of full
size prototypes, intended for track duties.

B4 Scratchbuilt model locomotives of any scale,

not covered by classes B1, B2, B3, including

working models of non-steam, electrically or

clockwork powered steam prototypes.

B5  Scratchbuilt model locomotives gauge 1
(10mm scale) and under.

B6  Kitbuilt model locomotives gauge 1
(10mm scale) and under.

B7  Scratchbuilt rolling stock, gauge 1
{10mm scale) and under.

B& Kitbuilt rolling stock, gauge 1
(10mm scale) and under.

B9 Passenger or goods rolling stock, above
1" scale.

B10 Passenger or goods rolling stock, under
1" scale.

B11 Railway buildings and lineside accessories
to any recognised model railway scale.
B12 Tramway vehicles.

Note:

Kitbuilt: any model containing a preponderance
of commercially produced parts.

Scratchbuilt: wholly made by the entrant except
wheels, gears, motor, engraved plates and small
turning, etc. not exceeding 5% of the whole.
Rolling Stock: Where a rake is entered,
competitors are asked to nominate one vehicle
for judging purposes.

Marine Section

C1  Working scale models of powered vessels
(from any period).
Scale 1:1 to 1:48.

C2  Working scale models of powered vessels

(from any period). Scale 1:49 to 1:384.

Excl. miniatures as classified in C8.

C3 Mon-working scale models of powered

vessels (from any period). Scale 1:1 to 1:48

C4  Mon-working scale models of powered
vessels (from any period). Scale 1:49 to
1:384 excl. miniatures as classified in C8.

C5  Sailing ships and oared vessels of any
period — working.

C6  Sailing ships and oared vessels of any
period - non-working.

c7 Mon-scale powered functional models
including hydroplanes.

ca Miniatures. Length of hull not to exceed,

15in for 1/32 in. to 1ft scale or larger, 12in for

1/25 in. scale, 10in. for 1/16 scale; 9in. for 1/8

scale. No limit for smaller scales.

cs For any model boat built from a

commaercial kit. Before accaptance in this

competition the kit must have been readily

available for at least 3 months prior to the

opening date of the exhibition and at least 20 kits

must have been sold either by mail order or

through the retail trade.

C10  Functional Model Yachts:

Supporting documentary evidence of accuracy
may be submitted by entrants in large and
clearly identified envelopes.

Model Horse Drawn Vehicle
Section

G1  Carriages & other sprung vehicles.
(Omnibuses, trade vans ete.)
Wagons, carts and farm implements.
Caravans.

Junior Section

J1 For any type of model, mechanical or
engineering work, by an under 14 year
old.

J2 For any type of model, mechanical or
engineering work, by an under 16 year
old.

J3  For any type of model, mechanical or
angineering work, by an under 18 year
old.

All entries will be judged for standard of

craftsmanship, regardless of the modelling

discipline, i.e. a boat will not be competing
against a military figure. Providing a mode!|
attains sufficient marks it will be awarded a gold,
silver or bronze medal.

Model Vehicle Section

K1 Mon-working cars, including small
commercial vehicles (e.g. Ford Transit) all
scales down to 1/42.

K2 Mon-working trucks, articulated tractor
and trailer units, plus other large
commercial vehicles based on truck-type

chassis, all scales down to 1/42.

K2 Non-working motor bikes, including push
bikes, all scales down to 1/42.

K4 Mon-working emergency wehicles, fire, police
and ambulance, all scales down to 1/42.

K5 Mon-working vehicles including small
commercial vehicles (e.g. Ford Transit,)
scale from 1/43 or smaller.

K&  Any available body shells including
Concours, in any scale or material, to be
judged on appearance only.

K7  Functional model carsfvehicles which

must be able to move under its own power of

any type. Can be either free-running, tethered or

radio controlled or slot car, but must represent a

reasonable full size replica.

Duke of Edinburgh Challenge
Trophy
Rules and Particulars

The Duke of Edinburgh Challenge Trophy is
awarded to the winner of the Championship
Award at the Model Engineer Exhibition.

The trophy remains at all times the property
of Nexus Special Interests.

The name of the winner and the date of the
year in which the award is made will be engraved
on the trophy, which may remain, at the discretion
of Nexus Special Interests Ltd, in his/her
possession until required for renovation and
display at the following Model Engineer Exhibition.

Any piece of model engineering work will be
eligible for this Championship Award after it has
been awarded, at The Model Engineer
Exhibition, a Gald or Silver medal by Nexus
Special Interests Ltd.

Mo model may be entered more than once.

Entry shall be free. Competitors must state on
the entry form:

That exhibits are their own bona-fide work.

Any parts or kits which were purchased or
were not the outcome of their own work.

That the model has not been structurally
altered since winning the qualifying award.

7. MNexus Special Interests Ltd. may at their
sole discretion vary the conditions of entry
without notice.

Loan Section

The Loan Section is for anyone wishing to
display models on a non-competitive basis.
Unfinished models will be eligible providing a
good standard of engineering workmanship is
displayed. FREE entry by normal competition
application.

Self Delivery

If you intend to bring your model to the show
personally please take note of and comiply with
the delivery times and instructions contained in
the Competitors’ Information pack.

UNDER NO CIRCUMSTANCES CONSIGN
YOUR EXHIBIT DIRECT TO SANDOWN PARK
EXHIBITION CENTRE. The staff there have no
facilities to deal with them, and no insurance
cover for such items.

The Early Bird

If you intend to wisit the show on your own, with
friends or as a member of a party, substantial
savings on tickets may be had and gueuing
avoided by ordering your tickets in advance. A
special Hotline is in place: Tel: +44 (01858 438897,
Fax: +44- (0)1858 461739, The Hotline is open
Monday-Friday 8am-9.30pm; Saturday and Sunday
8ami-4pm. Call and place your ordar after

2nd October.

TOGETHER WE CAN MAKE THIS THE BEST
MODELLING SHOW EVER



m MODEL‘ LO‘ AN /ch PETITION ENTRY NO. Office Use Only

ENGINEER ENTHY FORM
W ‘q% A separate form is required for each entry.
%-’3 % Please send to:
Nexus Competition Entry
- R The Leys, Church Street,
EXh 'bltlon Twyford, Buckingham MK18 4EU
& commmon Tel: 01322 660070 Fax: 01322 616319

CLASS ENTRY NO.

PERSONAL DETAILS (Please print clearly)
Surname Forename(s)
Address

Post Code:

Home Tel No: Daytime Tel No: Age:

Maodel Club or Association membership

Value of Model (Nexus takes no responsibility if the value is not entered) £

N.S.I. plan used? (Y/N) How many years have you been a modeller?

Name and address of your local newspaper

Publicity? (Y/N) |

My model will Post || Have you filled in your insurance value: (Y/N) L]
reach the S (e
exhibition via: Personal delivery || Have you entered before? (Y/N)
No. of boxes/crates || Are you supplying notes? (Y/N) @
Have you supplied a photograph? (Y/N) L]
Signature: Please tick this box if you would U]
prefer not to receive mail from other companies
which may be of interest to you.
Date: Do you subscribe to a Nexus magazine? (Y/N) ]

MODEL DETAILS

Title of model:

Description

Machinery used:

Type of construction:

Parts not made by you and commercial items:

Name and address of your local newspaper

Scale: Length: Width: Height: Weight:

N.B. Please make copies including photographs of all information relating to your model as Nexus will not accept liability for any loss.
CLOSING DATE FOR ENTRIES: 17TH DECEMBER 2001
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SKODA QUALITY LIVE CENTRES at Reduced Prices

MTT - wos 12900 now £25.00
MT2 —wos 135,00 now £29.00
MT3 - wos 14500 now £39.00

_— "

MITUTOYO DIGIMATIC CALIPER REF 500-191U

Made from stainless =teel oA
i | | ;’

Hee Price (102,80 - Special Price £79

All prices include VAT and post

&

We have many more HcmsforModL-lEn?mcus—ShgndfaéurFrm cala
except where sated) = Major er

MILLHILL SUPPLIES, 66 THE STREET, (ROWMARSH GIFFORD, WALLINGFORD, OXON 0X10 8ES

Zeco at any scale position
it cards accepted.

Range 0-61n/1 S0 x 0.0005°0.0 1m m
que — Safisfaction or mfund. @

Tel. 01491 838653 # Fax. 01491 825510  E-maik saoles@millhillsupplies.co.uk (Website: www.milhillsupplies.co.uk)

wog

A COMPLETE RANGE OF MATERIALS
& FITTINGS FOR THE MODEL ENGINEER

PROMPT MAIL ORDER SERVICE

CATALOGUE £1.00

'(‘ I Rar Flrx

| \PTFE O Rings

Phas. | Nylon Gange Glass
Bronze | Stainless Tube Graphite Yarn
U"’Pt'f | Screws & End Mills | Jointing
St.Steel Nuts Taps & Dies | Steam O
Grauge Plale | Studding Silver Solder | Cutting Ofls
Silver Steel | Rivels >

BM.S

Rivet Snaps
Brass

Drills
Reamers
Stotf Drills

1/3 SCALE
B4 ROBINSON
HOT AIR ENGINE

Castings, drawings &
materials to complete £85
inc VAT Postage & packing

UK £5.50

MAXITRAK

@® RAIL LOCOMOTIVES
® ROAD LOCOMOTIVES |
® MACHINED KITS |
@ READY TO RUN

@® ROLLING STOCK

@ TRACK & POINTS

@ RIDING WAGONS

® ACCESSORIES

@ SECOND HAND

CATALOGUE

£3-50

MAXITRAK / MLE.5 5 LARKSTORE PARK, LODGE ROAD, STAPLEHURST KENT TN12Z 0QY

Tel: MAXITRAK 01580 893030

MAIDSTONE ENGINEERING SUPPLIES 01580 890066

info@maxitrak.co.uk www.maxitrak.co.uk
SHOWROOM & SHOP OPEN : MONDAY-FRIDAY 9-5 SATURDAY 9-12




g and m tools

current used stock list

web:www.gandmtools.co.uk
emails:sales@gandmtools.co.uk enquiries@gandmtools.co.uk
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A CRACKING CHRISTMAS OFFER!
10% discount & a FREE CD P

walt cunitace
§ TR BEDCE Rowiie

> ' n:c m Pl .m i Gusgznue
lar ?atchwodt The Woodworker The Woodturmer
£30.80 (12 issues) Lo (26,70 (12 Issues) Lgeriizio (b issues)

Populal C:ﬁ:.

Practicai ji= 1
el €'F

Il

PARADIS

e mEg L

I’ANElllNﬁ '

ot

Practical Woodworking Practical Householder T RCM&E

Routing

S ingo (6 issues) LBt f 28,00 (12 issues) Lgero® £2 .00 (12 issues) Laar® [30.80 (12 issues)

Mod. Engineers’ Workshop
Sadra® £21.60 (8 Issues)

MllitaryModelllng
SasE3700 (16 Issues)

ap s
MU‘}I J:

jamiroquai

e -

ALY | Health&ﬂtness
Lapeser (22 50 (11 [ssues) LGameric6.25 (25 Issues) LBaoeer (2700 (12 Issues)

Making Music
Laseer £1620 (12 Issues)

All UK 1 year prices. Overseas readers please call oo 44 13 53 65 44 22 for relevant prices.
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JAZZ 5%
VETERANS 4% 8

HamMOoOul
MAasrERriECES

Baroque Masterpieces Jazz Veterans
Featuring Vivaldi's Features three giants of
The Four Seasons, Bach Jazz: Jelly Roll Morton, Fats
and Handel. Waller & Louis Armstrong,

Soul Hits of the 80's
Original soul hits from the
#o's with Shalamar, Candi

Staton & The Whispers.

Long Live Love
Love songs from the 6o’s,
featuring Sandie Shaw,
Gene Pitney & Donovan.

Choose your FREE CD from this fantastic selection:

GREEMSLEEVES

Hiis € The s

Hits of the Sixties
Featuring The Kinks, The

Tremeloes, The Small Faces
& Petula Clark.

Greensleeves
Magnificent English music
including Elgar, Vaughan
Williams and Holst.

Strictly the Blues

Disco Hits of the 70’
Original hits from the disco Eric Clapton & Friends
era, with Carl Douglas, The featuring classic tracks like
Real Thing, & Shalamar. Snake Drive & Stealin’

Christmas subscription hotline: 01353 654422 quote ref. A135

O | would like @ SUDSCHPLION L0 ... creeriresssrrasssemsssemsssnanees
Please select the magazine(s) of your choice

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

U Baroque Masterpieces: The Four Seasons {CO1)

O Greensleeves - A Celebration Of English Music (CO2)

O Jazz Veterans (CO3)

O Fric Clapton & Friends - Strictly The Blues (CQ4)

U Dedicated Follower Of Fashion - Hits Of The Sixties {(COs)
O Long Live love - Original Hits Of The Sixties (CO6)

O Disco Hits OF The yo's {CO7)

O Soul Hits Of The 8o’ (CO8)

(CO will be sent to subscription purchaser)

PLEASE RETURN COMPLETED FORM TO:

Christmas Offer,

Nexus Media Subscriptions, #"‘
Link House, x
8 Bartholomew’s Walk,

Ely, Cambs CB7 4ZD. ﬁ?ﬁuﬂ

I'his offer closes on 31/01/02.
Photocopies of this page are acceptable,

[ if you do not wi

Ltd of third paity <o

&t informat lon from Nexus Medis

wlected by us please tick

gh to receive any furth

mpan les carefully this biox

YOUR DETAILS

[ [T R B L 1 ) RO SR e e
T LT i B i R N g Ao e o
Past code....corrmisrines 1 o UEROTREES B S RSP e LS
WE WILL SEND YOU A FREE GIFT CARD TO GIVE TO RECIPIENT!
RECIPIENT'S DETAILS (For gift subscriptions)

Tilert ol
s g P ] TR e i S, Lot sl el
BB i i s i sk

L p | ] R R L

P R A i TR v e S s e T e

PAYMENT DETAILS

lendose a cheque for £............made payable to Nexus Media I td
Please charge my credit card for £.................

U Visa U Amex U Mastercard

O Ol S IAIOIE  osiiman maisvsbissrasmiivass s i pin R s Yo RS

Gedno| | | [ | T [T 0T TTHTT1]

SITTALUIE. Jiinmmsissmimasiini s e e i
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Power Controllers Ltd
Handling Equipment

Taking the Strain Out of Lifting
~ Hydraulic Lifting Tables |z
= Lilt and Lower Weight Easty snd Selely
= Fool Opédaid Hydiaubst L#ing Livid
= Adjustabde Speed Lowenng Handls

= Teve Fligid Front Wiheats and Twa Swivel
LOCKABLE Paring Wheeels

= Foldable or S%atic Harmfle
= Up o 1000k Lift capacdy
= Up Bo 1.3 matre Lilt haght

Capraxity Takre Dires in Hevight | Max Height | Price Eoch | Price Bach

Exal VAT Ine VAT & Da!
150kg T00n2m x 450mm Mmmn 150mm £189 90 £14075
kg B15mwan x S00mm 20mm Amm £10.m 827613
E00kg 152 x S0dmm M0man Smnm £22000 £241 40
T50kg 1 000man x 51 3mm 210mmn 1000mm £24500 £331.38
1000kp T0nem x 513mm 10mm 10w £2548 00 a5
500k | GO0 x 200w 295w 00 £29%.00 E353 66
kg Woaem x 51 2mm Homem 13 0mm gaam £32665
100kg 1 25 00mm x E55m &40 1300mm £2%.00 E347 75
;Eﬂkq 122 0man x 61 0mnm 850mm 1500mm £9%.00 E1232 58

lactnc

For a Colour brochure or to place an order
Call FREE 0800 783 6577

Power Controllers Ltd Sutherland St, [{§
== Swinton Manchester M27 6AT oy

KITS FOR TWO TOOL AND CUTTER GHIII]EHS

THE SOPHISTICATED

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS SAE TO

MODEL ENGINEERING SERVICES

PIPY/ORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 521 4EY
PHONE 01246 433218

by fitting BW Electronic's

new measuring readout

s large bright LED display

¢ inch /mim convansion

* zore datum for both axes

* two independent datums

# positions can be preset

* radius/ diameter working

* halfway point calculation

¢ unclip sénsors and move
tham batwean machines

BANISH STRUGGLES

Complete system (232

display, two 361 sansom,
power supply, manual):
£425 (incl. VAT and p+p)

BW Electromics, 12 Mussens Clese, Corby Glen, Grantham, NG22 4NY
Telffax: 01476-550826 +« Website: www.bwalectrond s couk

Semsors can be recalibrated, e.g to
read degrees on a rotary table or weth
for use as a dividing head (sée phota)

LATHE CHUCKS

TS e e i
Backphte mounting

type with STD & omside jaws

“sold by us for over 15 yrs”
B0rnm 3Jaw S.C. Chuck £34.50
100 FJaw S0 Chuck £59.50
124mm 3Jaw SC. Chuck £87.50
160rmm AJaw 3.C. Chuck £85.50
200mm Ljaw SC. Chuek £123.50
&l[r_-]n "LT..IW 5C, Chuck &O7 -JU
100mm GJaw S.C. Chuck £70.90
125%mm 4-Jaw S.C. Chuck E79.50
160 §law S.C. Chuck £113.00
200ron 4-Jaw 3SC. Chuck £139.90

Myfoed 100mm §22 50, 125mm L‘)'p 501 Boofoed = 125mem £2640, 1 &0mm £34
Aso Camlode D1-3 anvd D14 Badeplates

NEW LOW PRICES

Castle i-Jaw Inde Chucks
rn G awr in_‘l"I.“'njrrt Chuck BN
100men Ao Indepeandent Chuck ESN.50
125mm d-awr Indepandent Chuck 20450
160mm 4Jaw Independent Chuck 569,50
A0mm Sawe Independent Chuck ET950
Backplates o= above

I’OST Chielks 80100 $4.00, Choeks 1281 G0mm £8.00 ethir flmms £3.50

CHQ or PHONE VISA-MASTERCARD
PRICES MNC VAT LONG SAE FOR CATALOCUE

COMPASS HOUSE TOOLS

HIGH ST., ROTHERFIELD, EAST SUSSEX, TN6 3LH
PHOMNE: 01892 8520068 FAX: 01892 833522
WWW.Sompass-houssco.uk

THE Gurbiton, Surrey | B8-0.C. GAS T
WELDING CENTRE AGENT |

WELCERS o« COMPMESIRS o METALWORLNE « GEWERATOAS o NAL (INS o PIMER TO0LS & MUCS NCRE
Tel: 020 8399 2449 » Email: salas@wilstar co.uk |"® 5% Sweesrs

TURRO TIT 130
Tompact. giving high perfrmence. Ttallows
the hoblyist a profwsionsl welding,
fager srwll ared manl enay sqapped wehr
= Tt Unggan bl mder 130 bar
1h TURRD GAS enrtridage
- Demygen prsRIre reducer
MIGHOM with gas valve
- Cosngction hosis and
fafuty dences
Handg rip with 20 1/h
vim chment
— Acohigelid

areves
e

TelepRone 01322 660070




COMPUMILI.

Machine Toll Construction Manual from Compucut
Includes text, drawings, photos of build, & many optional extra feamres

Power feed & D.R.O C.N.C driven
£25 plus p&p (£5 UK) Also includes “Compucutter” & “mum” machines
Tel (02476) 473851 - www.compucutters.com

THE WINEMAKING & BREWING SERIES

tore Ferwsst fieer & fany

Brraery Qewrs | br Thaer Yau (o) Froes 1 Waby Mo bt B 10 B matw Bemey
] £5.596

Lo E595 b Mew Fouler 556 ty Marr Oloua me

€LY
Winemaking
with

{ oacentrates WINEMAKING
2 S w

’

“f*i’

‘—U'

ey Wy Live [Tese pom Wsrnaary) W Lo eskde Swid Shops o I uTRAEY S Otervasong w0 s YO Siae  [Te e and Secy Vamers Ve EacyCaaeil of M
Biy by Byes ket & by Aoty Dy (113 by Cl) sy (2% ] Iy Misrvtunl Pasiy TN by ey lhes (Ll ] s & Aevv Daiea
Prver (uecan o A doxrs by [+ ]

Order online 31 www. nesssenline com for 2 200 Giscsaal.
Ateraatiendy, call 01322 618300 or lax 01322 G6TEII with your credl card detalls.
Pltata teleptong the above sumber for delails of Shipping & Handling costs and svallabilty o you wish to order Dy chegque.
Pricas shown erclude Shipping & Handlag charge
Nus Books, Neous Meda Lio, Nems Howse, Azaiea Drive, Swaniey, Kent BR3 BHU




Let us give You the
PERFECT Christmas present

Join us at

THE MODEL

R BB
Exhibition
& Competition

Sandown Park Exhibition Centre
29th December 2001-1st January 2002
Featuring Competition displays ¢ Trade stands * World class models

—
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Model Engineering | Syl -
Enthusliasts o2l

MODEL
ENGINEER




-

\W

-------------------------

THE MODEL
ENGINEER

PRR®
Exhibition

& Competition

By Car

From London: Take the A3 heading south from Wandswarth. Exit onto 4309 (Kingston by-pass) signpasted 1o Sandown Park, immediately after ext
for Chessington. Fork loft at Scilly I<les roundabout onto A307 Portsmouth Road. Sandowm Park can be found 3/4 mile along on right-hand <ide.

From M25 North and West: Exit at Jundion 10 onto A3 towards London. Exit onto A244 ot Esher Common roundabout, signpasted to Sandown

HOW TO GET TO SANDOWN PARK

Park. Turn right onto A307, Esher High Street of T-undion/traffic lights. Sandown Park con be found 1/4 mile olong on lefi-hond side.
From M25 Sowth and East: Exit Jundion 9 onto A244 towards Esher, over roundabout of Esher Comman, then as above.

By Train

From London and the North: From Yidoria, Waterloo or Clapham Jundion to Esher station (20-30 minute journey). Taxi rank at station or 2/3 mile
Ik us follovs; left onto Station Road, right at T-juncfion onto A307. Sandown Park con be found 1/2 mile along on right-hand side.

\

S

¢
1 Apply for your show tickets on or before 21st December 2001 & save £1 on the

E daily ficket price. Even bigger discounts available for group bookings.

1

i TICKET PRICES PAYMENT DETAILS

i On the door Advonce No.required ETotal :

! OME DAY TICKET - | endose a deque made payable to Nexus Medio Uidfor § e
P Aduls £6.00 1 e s

i Sonior dizens/dudenls  £5.00 €400 ge J Pease charge my credit cord for the total amount of € ..o
i Children (aged 5-16inc)  £2.00 -} R E—— S 5 O3 Masaveod

i TWO DAY TICKET CRERBIIE TN e ———

P Adult £11.00 £9.00 i

| Senior dlizens /tudenls  £9.00 £7.00 . Card Number

{ Children {oged 5-16inc)  £3.00 £2.50 Lo H

E GROUP & SCHOOL BOOKINGS (For 10 or more, only available in odvance)  Expiry date

| Aduls £450 £

| Senior dilizens /sdudents £350 §....  Titlo{Fr/Hirs/elc)....... Initials Ny
! Children (aged 5-16 inc) £1.00 S

' Ao s
! Total Order Valve £

i Pos!/Zip Counlry

| OPENING TIMES

{  Sot 29th Doc 10.00am ~ 500pm  Sun 30th Dec 10.000m — 500pm ~ ehrhone

| Mon 31t Dec 10.00am — S00pm  Tues 1t Jon 10.00am —3.00pm

:

!

- -

s

-

Return your completed form to: Ticket Sales IWTE 2001, Link House, 8 Bartholomews Walk, Ely, Cambs CB7 4ZD.

< ¥ you do marwikh 1o receiee any fusbes fomegion | om Mesis Media Ltd o1 3nd party comperiies oyptowed by o pleca Sk this b

TR
&t N

SN %
s PN E

W
FOGHBURY
NEXUS

Advance ticket hotline: 01353 654422

Or order online at www.nexusonline.com/mee
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THE ESSENTIAL WORKSHOP LIBRARY

from NEXUS SPECIAL INTERESTS BOOKS

MODEL ENGINEERING BOOKS
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= CLASSIFIED

Advertisements

Private and Trade rate 65p + VAT minimum 20 words.

Box rate £11.00 (plus VAT) per single col [mini

Send to Model Engineers’ Workshop Classified De

Azalea Drive, Swanley, Kent BR8 BHU. Tel: 01322 660070. Fax: 01322 616319

All Advertisements will be inserted in the first available issue. There are no reimb

All advertisements must be pre-paid.

The Business Advertisernents (Disclosure) Order 1977 - Requires all advertisements by people who sell goods in the course

of business to make that fact clear. Consequently all trade ads in Model Engineers’ Workshop carry this T' symbol

3cm)
rtment, Nexus Special Interests, Nexus House,

nts for llations.

BOOKS & PUBLICATIONS BSWORKSHOP EQUIPMENTERWORKSHOP EQUIPMENT

MEs 1898 to date, English Mechanics, EIMs and
thousands of ME and railway books - send wants - Tee
Publishing, The Fosse, Fosse Way, Leamington Spa,
CV31 1XN. Tel. 01926 614101 (Fax. 614293).

SPECIALIST SUPPLIES

B ACE=1T2

|Easy to use Chemical Blacking for Iron and Steel
Produces a professional satin black finish in less than 15 minutes
Sample kit (sufficient for very small items) £10.99
Standard kit {ideal for modelmakers) £26.99 all paces ine VAT & post
Pixel- Plus. Bryncroes, Pwllheli, Gwynedd LL53 8EH
TelUFax 01758 730356  iccos & Visa accepted

For more details visit our web site at www.steam=models.com

G.B. Boiler Services
Copper made to order. Constructed
to European standard. Tested and
certificated. Quality workmanship
at lowest prices guaranteed.
Tel. Coventry 02476 7334601
Mobile 07946 754656

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

MODELS & MATERIALS

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES, DRILLS,
NUTS WASHERS,
RIVETS, MATERIALS
Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Owverseas £1.50)
“ITEMS” MAIL ORDER LTD,

46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 OAU
E.MAIL : items@btinternet.com
Telephone 01427 884319 Fax 01427 884319

DON'T
DELAY CALL
TODAY!

— R.A. ATKINS LTD—

MYFORD AGENTS
NEW & USED MACHINES
ENGINEERS’ TOOLS & EQUIPMENT
WE BUY WORKSHOPS
IMMEDIATE INSPECTION SETTLEMENT

HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY, GU3 2AH
TEL: 01483 811146 FAX: 01483 811243

HI-TEC 3-PHASE CONVERTERS

Speed Controls, Forward & Reverse Switches, Static and
Hotary Phase Converters 0.8kW to 45kW to run 3 phase
415 volt machinery from a Single Phase.We can also
supply Transformers and Componenis.
Website: www.phaseconverters.co.uk

BOOST ELECTRICAL ENGINEE
Tel: 01959 534073 Fax: 01959 5

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers,
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
|NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 15t class stamps for our latest catalogue (refundable)

Special offer* * * * * Workshop Discount Pack * * * * *

36 packets of socket, hexagonal and

slotted screws up to a max. size of % ﬁu
2BA - 1/4" - MB. Various threads / lengths. ‘

Catalogue value of pack is over £35.00 4' j’ 67
Pack on offer to you for only £16.50 + £215|Jb # o
Send for this offer and benefit from a very ‘ﬁgf&

useful stock of screws in your workshop. -“ y
You will not be disappointed. Refund guaranteed.
Emkay Supplies (MEW) 74 Pepys Way
Strood Rochester Kent ME2 3LL
Tel: 01634 717256  www.emkaysupplies.co.uk  Mail Order Only

5 TAPS + DIES

— SAME DAY POST -
Pﬁmﬁe send S.AE. for FREE FPrice Lists 2
We are Totem brand e
( Every size stocked/manufactured/supplied )
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 ™15 3PL, UK. Tel: 020 8828 1865. Fax: 020 8888 4613
(Distributors Required)

PICADOR

ENGINEERING CO

For all your model engineering requirements
and your free product guide.

Contact Sales on 01724 281305

Operate three phase machinery from
your single phase supply system.

Transwave

coONMVIRTEAST
www.powercapacitors.co.uk
Power Capacitors Limited
30 Redfern Road, Tyseley, Birmingham B11 2BH
Tel: 0121 708 2811/0121 708 4522 — Fax: 0121 765 4054
E-Mail: transwave & powercapacitors.co.uk

MODEL ENGINEERING SUPPLIES (BEXHILL)
Stockists of all your modelling requirements. Good used
machines, part exchanges, used tooling, new machine
toaling and ancillary equipment. Mail order catalogue £1

inc. postage. All major credit cards accepted.
Phone/fax 01424 223702

E 17 Sea Road, Bexhill-on-Sea, C
E. Sussex, TN40 1EE (opp. railway station) [

DRILLS, REAMERS, ETC

November 2001

THE PEATOL LATHE

£170 including 3 or 4 jaw chuck. Milling attachment and other
accessonies available. Centre height 28" distance betwesen centres 94",
Full details send 2 x 2nd class stamps.
Peatol Machine Tools, M.E.W, 19 Knightlow Road,
Harborne, Birmingham B17 89S Price inc. VAT

TOOLCO

The home of good quality used tools and machinery

www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GLS 45P
Impaortant: Phone for opening times before travelling.
(Just 4 miles J13 M5 Metorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

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,

Middx. Tel: 0181-977 0242 Fax: 0181-943 3326
Ansaphone Service After Hours

DIAMOND WHEELS MADE TO ORDER

20 Different shapes, most sizes and grades
E°x 172" x 20mm cup whea! for your bench prindes; anly £50.05
"REPEATEDLY SHARPEN YOUR HARDEST TOOLS*

DIAMOND FILES

Wery fine - Coarse grades, various sizes & shapes
"A LIFETIME OF USE ON ALL MARD MATERIALS"

www.eternaltools.com
Secure ordering online

0208 B80 0974

WE BUY, SELL & EXCHANGE

TOOLS, MACHINERY, MATERIALS, PART BUILT
LOCOS, MODELS ETC.

WORKSHOP TOOLS, MACHINES, MODELS
WANTED - WE COLLECT & PAY CASH

M.E. SALE & EXCHANGE
Compass House, High St., Rotherfield, Sussex.
Phome (01892-85) 2968
Leng S.AE. for List

We buy and sell probably the widest variety of used hand

tools and machinery of any shop in the United Kingdom.

Business hours: §.45 to 6.00 Monday to Saturday
26 Pennfarthir ot * Salishury » Wilts « SP1 1HJ
Telephome ((11722] 00 wiw pennyfarthingtools.co.uk
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Project Machinery MEW

A sample of our current stock includes:

Lath:
C n?chc:ifr Master. MK2, 6'/2" x 36", equipped £1650 Is Now IN

Colchester Student, (RH) 62" X 25", eqUIPPed ..occooceieeeecm e s sensesssnnss s e snmsssssmenss s i@ 13
Colchester Bantam 1600, 5" x 207, equipped DRO £1275
Harrison LA, 5%: " x 24", equipped inc. T. turning, 1ph....ccooi e e £925
Harrison M250 51/2" x 30".(3:qu|,i?Jpcd superb late ﬁ]alj‘linu £2950 FULL GOLOUR!
Mpyford STB + feed, on industrial cabinet, 3ph ... e s D T D
Myford ML7, equipped, 1 phase, VEIY NICE cauivw winesunsismmersmssmsmmsisissssimisnsssass seiserosasiosssses snassessionss .£975
Mytford S7. drip tray, equipped. | phase ceeen 2900

Hobbymiat MIDGS; ik, {AMSIIAY v wwsssrsvoms cmmsssnssinssssas s seaissuons s5ss oes s s s mas s £425 RING To

Mills

VM-F (similar to Myford), turret mill, 30"x7" T, power feed etc ...... £1750

BCA MK3, jig borer/mill, 14 collets & drill chuck, omn Stand ..........ocvcceeienie e seenens sernees £975

Bridgeport, 42" x 9" T, power feeds, DRO, chrome slides..... £2750

Bridgcppgn. " X9 T.ppowcr feeds, chrome slides ..o i 105 0 UPDATE Yo UR
Adcock & Shipley 1ES, 30"x8" T, vert/hori, power feed eC ... i e £950

Various

Jones & Shipman 540 hydraulic surface grinder ¢/w mag chuck ete, £1150. Clarkson T&C grinder, Anv ERT!

with tooling, £475. Startrite 18T-10 vert bandsaw, 10 speed, £795. Capstan attachment for
Colchester Chip/Bantam. £175. Qualters & Smith 6" power hacksaw, £325

Drills Too many in stock, compare our prices!
Meddings Articulated Arm Radial, 10 speed. £750. Meddings MB4 bench, 10 speed, as new £675.
Meddings MF4, pillar, 10 speed, 1ph, £325. Meddings geared head, pillar, p/feed, £875. Fobco Star, :

5 speed, 1 phase,£150. Fobeco 7-eight pillar, 10 speed, coolant, exceptional, £975. Clark CDP 9FB,
pillar, 10 speed, 1ph. as new, £275. Elliott, bench, 5 speed, £95. Ajax, pillar, 5 speed, 1ph, £95.

Meddings pillar, 5 speed, £125.
To Clear All these machines are complete & in working order.
Myford S7, on cabinet, 3ph, (wom bed), £475. Duplex nibbler, free standing, £95. Clarkson T&C

Grinder (no tooling) £195. Weiler 5" X 30" German toolroom lathe, (worn bed), £325. Colchester
Chipmaster, 5" x 20", (scruffy), £500.

. GoLiN TAYLOR
Colchester Bantam. Boxford AUD long bed.

All prices + V.A.T.

Part exchanges always welcome, other machines available, can deliver nationwide (High Wycombe)
Telephone 01494 481 682 (day & eves) ExT 2205

(24 hrupdate) Www.tradesalesdirect.co.uk (24 hrupdate)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a “full” stocklist of
used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories etc, plus machines
being ‘dismantled’ for spares and services available. A stockist is also available ‘FREE’ by post.
Contact David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ. Tel 0115 925 5944
Fax. 0115 943 0858 or you can send an e-mail to: david @tradesalesdirect.co.uk

LINEAGEIsEMI DISPLAY COUPON

{Model Engineer) Advertiserment Department, Nexus Special Interests, Azalea Drive, Swanley, Kent. BHE 8HLU. I

Lineage B5p $r word (plus VAT) minimum 20 words. Semi display box rate £11.00 {(+VAT) per single column centimetre, minimum 3cm x 1
column + VAT including bold heading and setting of words). l\ﬁﬂ reimbursements for cancellations. All ads must be pre-paid. Discounts are
available for Senies advertisers call 01322 660070.

WORKSHOP MODELS & BOOKS &
- EQUIPMENT i MATERIALS = PUBLICATIONS

[ services ] GENERAL

PRICE GUIDE
Lineage — 65p per
word (min charge
£13.00) + VAT

Semi-Display Box —
£11.00 per single
column cantimatra.
Minimum size box 3cm

% 1 column + VAT

J]CLASSIFIED COUPON NEPREN L e et I

ALL CLASSIFIED ADVERTISEMENTS MUST BE PRE-PAID.THERE ARE NO REIMEURSEMENTS FOR CANCELLATIONS.
| enclose my Cheque/Postal Order* for £ . o for.. Addrass ... I

insertions, made payable to Nexus Media Limited. (*Delete as necessary) or PoctlCods
Please debit my Mastercard/Barclaycard No.Expiry Date

Day Ti FelsNor
IIIIIIIIIIIIIIIIIIIIIIII! sl i |

L s e e e for.. iy . insertions.
M D BN BN BN BN BN S N B SN S BN SN SN BN BN SNBSS GEN B S S S S S .
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DISTANCE NO PROBLEMY

WE ARE CONSTANTLY CHANGING OUR STOCK FASTER THAN THE ADVERTS CAN KEEP UP WITM USH
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST

ALL PRICES EXCLUSIVE OF VAT

HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Footscray, Sideup, Kent, DA14 SHS.
Telephone 020-8300 %070 - Everings 01959 532199 ~ Facsumle 020-8309 6311,

Opening Times: Monday-Friday Yam-5. 30pm - Saturday Morming Yam-Ipm
10 minures from M25 — Junction 3 and South Circular - A205
NEW WEB SITE www.homeandworkshop.co.uk
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CHESTER UK LT1D

Clwyd Close
Hawarden Ind Estate
Hawarden

Nr. Chester
Flintshire

CHS5 3PZ

Mini - Multi

* Swing oven Beo: | 25mm * Horor: 250w
* SPINDLE BORE: §'/:MH * Ner weIGHT: 251G
« Thisock TRAVEL: 28Hm « Distance BETween CENTERS: 200imm
* SPEED RANGE VARIABLE: * Tuwstoor Tueer: MTI
100-2500 * (hoss-supe Thavew: 70
* RANGE OF THREADS: (IMCH)
16-407ei (wemmic) 0.4-1.25mm

A From £350

Model B-Super

« Swing over eD: 420mm * Draw Ban: M2

Conquest Lathe

= Swing over Beo: | 80mm * Howor: Vanp
= SPINDLE BORE: | PHH * Ner weighT: 3845
= TunsTock TRAVEL: 60mn « Dismance BETwee CEnTERS: 300w
= SPEED RANGE VARIABLE: * Tustock. Tares: MT2
100-2500 wen * (Ross-SUDE TRAYEL: TOHM
= RANGE OF THREADS: (INCH) * Dinensions: (LxWxH)
1252m (wemc) 0.25-1.5wn  770:254:300

From £445

Comet Lathe

= SwinG OvER BED: 250mMm ML ATTACHHENT

* DISTANCE BETWEEN CENTERS: S00MH
* ML DR sNotE Taper: | 9um
* THILSTOCK BARREL TRAVEL: 80mM
= 7 speens 60-1300

* SWING OVER CROSS SLDE: | 60MM
= SeINDLE TapeR: MT3

* (hoss supe TRaveL: |80mm
* Hotok: */ip

* Net weiGHT: 1556
STANDARD EQUIPMENT
*4" 3w cHuck

* ) DEAD CENTRES

* 6" BAOKPLATE

* 1/2 DRIL CHUCK

* (HANGE GEARS

» MT#3 tHucx ARBOR

\ﬁ v

= SWING OVER CROSS SLIDE: | 33HM
* DISTANCE BETWEEK CENTEAS: 550m
= SPINDLE BORE: | PN

» TAPER [N SPINDLE Wose: MT3

= Hoto: /s

= 6 Seeeo: 125-2000

» Ner weiGHT: |30xg

Craftsman Precision Belt Drive

* SwinG oveR BED: 300MM » Swing over Gar; 450N SwinG oveR SaDOLE: | TOmM
 Distance BETWEEN CENTRES: STOMM  » SeaNDLE BORE: 36MM  » SPINDLE Wost TAper: MTS

o Caoss suoe ThwveL: 50mm = Compounp tRael: 89mn = Tawswoox sasseL maen M3

* TALSTOCK BARREL TRAVEL: 92MM = Rawoe oF seeos: 1250-1200wn = Morow: 11/2 we

* Nerweit 39846
STANDARD EQUIPMENT:

o 6" AW CHUCK WITH REVERSIBLE TOP JAWS
* 8" 4-JAW CHUCK WITH REVERSIELE TOP JAWS

* STEADY REST * FOLLOW REST
o SwD o [2" pACE pLATE

« SPuaH GUARD * THREADING DIAL

* 4-wAr TURRET TOOL POST
s DMT# DEAD CENTERS
* T-Si0mTED cRoss SLIDE

£1725

Call for our latest
Tool Catalogue

01244 -

531631

* SpiNoLe Taper: MI3um
* Heap TaveL: 205w
* SPEED VARABLE

» Rane: 0-30000

* Horon: '/

* Ner weiGHT: 45x6

Cub 620/630/640

INTRODUCING THE NEW DB RANGE OF LATHE’S

920 Lathe Deluxe

« Swing over se0: 22 9mm

* SWING OVER CROSS SLIDE: | 33mH
« Disance peTween CenTERs: 500w
« Spinote gore: |9mm

 Tuper I SPINDLE wOSE: MT3

* Morow: /e

« & Seeen: 100-1800

* Ner weiHt: | 00kG

liﬁ'

STANDARD EQUIPMENT:
4" B CHuck
WITH 1 SETS OF Jaws
= 1's d-pw cuk
WITH REVERSIBLE JAWS
= STEADY REST * FOLLOW REST
= MT#2 Deao cewmee
= MT#3 Deap cemmme
= 4wy ToOL PoST
= Fae puTE

_ﬁ = Toot Box & Toot Kr
' = Trar & Spuase Guasp

4
3l
et —

Centurion

* SwinG oveR BED: 420mm

* DISTANCE BETWEEN CENTERS: S20NH
= MILL DRILL SPINLE TAPER:

* TAISTOCK. BARREL TRAVEL: BOMM
* T speens 160-1360

* SIWING OVER SADDLE: | 60MM

« Seanote Tapen: MT3 1

* Dpawr sar: HI2

= Choss sUDE TRAVEL: 200mM
« Morow: 2 x e

= Ner weiGHT: 230xg
STANDARD EQUIPMENT
4" 3-iw cHuce

= DEAD CENTERS

* 6" BACKPLATE

» /2 puLL cHuee

= CHANGE GEARS

L=+ MTH3 tHuk ARBOR
s

£1395

o SwiNG oveR BED: 300MM o Swing ovR GAP: 430mM * SwiN over SADDLE: ITdmN

* Distamce seTwee centhes: S00/750/1000mw  « Beo wiomw: [90wn  « Seiwte oe: 38mm

« SpnoLe Nost: DI-S  « Sewoue wose mpem: MTS « Choss suoe vaawew: 160ms = Compouso Thave: TSmw
* Twustock BaRReL Taees MT3 = Taustoor sanmeL teavel: 70 = Rawoe oF speeos: 9 60-2000men

« NUMBER OF WCH THREADS 33 = RaNGE OF INCH THREADS 4-72 TPl = Morok: |1/2ur 240v P& 2upd|Sy

« Aeenox stpeinG weiGHT 380kG

STANDARD EQUIPHENT:

* HARDENED AND GROUND GEARS I HEADSTOCK

* Bunrin stp = Foor BRae

* HOUNTED LIGHT

* [NDUCTION HARDENED BEOWAY ® FACE PLATE

* |06 BUTION AND EMERGENCY STOP

* 4-WAY TURRET TOOL POST

= 8" 3-JAW CHUCK WITH 2 PIECE TOP JAWS

* 8" dpw oo

« STEADY REST / FELLOW REST = 1 DEAD CENTERS
= (OOLWNT SISTEM W/BACK SPLASH = THREADING DRAL

© DIRECT READING DIAL CROSS SLIDE

* RemOvABLE CHIP TRAY

From £24.60 [

Visit our Website
for more Information
www.chesteruk.net

E-mail us at
Sales@chesteruk.net




