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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

D2000E

Centre height 110 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
45 - 2300 rp.m.

0,085 and 0,18 mm

Centre distance 500 mm
. " |Centre height 110 mm
Power 1.4 kW, 230V, 50 Hz
Spindle speed infinitely variable

* |45 - 2300 r.p.m.

Feed infinitely variable 0 - 250 mm/min

Longitudinal X-axis 300 mm
Transverse Y-axis 110 mm
Vertical Z-axis 280 mm
Power 1.4 kW, 230V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m.

; Centre distance 350 mm
Cenlre height 100 mm
& |[Power 1.4 KW, 230 V. 50 Hz - -

! |spindle speed infinitely variable - DGOOOE High Speed
|45 - 2300 r.p.m.

|Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-

"
lent; no pulleys or belts to worry 5 YE AR Centre distance 600 mm

about. * Centre height 135 mm
Power 2,0 kW, 230 V, 50 Hz
WARRANTY [soind spoea ininiay varitie
100 - 5000 r.p.m,
: On All Wabeco Machines =2 °%®=00mm
All mills and lathes
can be supplied fully . . .
fitted for CNC Wabeco produce precision made machines by rigorous

e quality control and accuracy testing. All lathes and mills
machining or can be are backed by an extensive range of tools and accessories.

retro fitted at a later  wabeco machines are quality rather than eastern quanti-

date. ty. See our web site for details

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

Stamford
E Lincolnshire
PE9 3DW

Tel: (01780) 740956
Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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On the Editor’s Bench

Dave Fenner's commentary

A Lever Locking Topslide (1)

Swivels, slides and retracts

Drill Grinding with the Quorn Tool and
Cutter Grinder

Reproducing as new performance.

Basic Electrical Theory (1)
Starting with Ohm's law

Trade Counter

New items from suppliers

Improvements To The Clarke CLS00M (2)

Three further modifications discussed.

Review of the Chester 626 Mill
Considerations after a year or so of ownership

More Power at Your Elbow (2)
Power traverse by stepper drive

Next Issue

Myford VM-E CNC Retrofit (2)
Tackling the Z- axis

Really Short Work with a Band Saw
Getting a grip of small offeuts.

Scribe a Line
Reader to reader

Model Engineer Exhibition
Entry form

See page 57 for our special subscription offer!

On the Cover

The modified gear train is evident on Jim Wilks’ fathe.
His description starts on page 30



ALLENDALE ELECTRONICS LTD.
43 Hoddesdon Ind. Centre, Pindar Rd,
Hoddesdon, Herts. EN11 OFF
TEL: 01992 450780
FAX: 01992 450781

|- IROLOLK

'
|u.|_ !|I| |I||,‘_.-:r !_:- £,

Digital Readout Display
Consoles;

Auto Reversing Tapping
Heads;

® Auto reversing tapping heads.
® Push down on the machine quill for

drive without stopping machine,
® Three models available. Tapping
ranges M2~M7, M5~M12 & M8~M20.

DONT MISS A SINGLE ISSUE!
MODEL ENGINEERS’ |

Emco Pro-Machines
Allendale Electronics Ltd.
Stuart Models

Newton Tesla

Camden Miniature Steam Services
Meridienne Exhibitions Ltd.
Machine Mart

Warco

Hand this completed form to your
newsagent to reserve your copy.

PLEASE RESERVE/DELIVER ME A COPY OF

forward drive. Lift quill for automatic revarse

MODEL ENGINEERS” WORKSHOP Tracy Tools Ltd.

NAME: Hemingway Kits
------------------------------------------------ Folkestone Engineering
ADDRESS: Dremel
I B = ngincers Tool Room
................................................ Model Engineer Services
------------------------------------------------ Jade Products

POST CODE Soft Cover International Ltd.
T:I;L. """""""""""""""""""""" G&M Tools

GLR

‘Suppliers of Tapping Machinery and Equipment...
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SHAPING MACHINE

SET OF CASTINGS - £137.00 %35

The third in our range of workshop
models is now available, a perfect C
compliment to the other workshop =
models we offer-

PILLAR DRILL
SET OF CASTINGS - £159.00 5%

The Pillar Drill set of castings is
supplied with pre-cut gears and all
the materials to build a "working"
scale model.

ENGINEERING LATHE
SET OF CASTINGS - £159.00 w5 i

We supply sets of castings and

CATALOGUE - £5.00 _ ‘
materials complete with pre-cut
80 PAGE FULL COLOUR gears to build your own 8 /: inch

Please send £5.00 for our eighty long Engineering Lathe model.
page comprehensive full colour
. | catalogue which covers our entire

STUuART MODELS

* Dert. MEW, BrAYE ROAD, VALE, GUERNSEY, UK, GY3 5XA »
* TeL 01481 242041 = Fax 01481 247912 »w COM®



SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

CL RANGE KEY FEATURES
e Comprehensive package with controller and
matched motor. All pre-wired ready to go!

e Power Range: 1/2hp, 1hp, 2hp and 3hp.

e AMAZING 10 YEAR WARRANTY!!!II!

e Smooth control across entire speed range, giving
chatter free machining and excellent finish.

e Quiet, vibration free operation.

e High torque down to lowest speed.

e Powered from domestic single phase mains.

e Complete electronic motor protection.

e Simplifies screw-cutting, tapping blind holes from
the tailstock, parting/facing off large diameter bars,

drilling operations from the tailstock, reaming
operations and setup/centering of 4 jaw chucks.

Some of the machines suitable for Newton
Tesla Variable Speed Controllers.

e Myford ML7, Super 7, Super 7 Plus, and VMC.

e Raglan Mk5 and 'Little John' lathes

e Boxford

e Colchester Bantam, Student.

e Tom Senior

e Bridgeport / Adcock-Shipley

e WARCO BV-20, 918, WMT300, BH600

e Drummond

e Viceroy

e Chester UK Multi-purpose lathes and milling machines.
e Union 'Graduate’ woodturning lathes

...and many others. See our website for further details.

Prices of the CL range of systems start from £390 inc VAT. UK mainland delivery is £18.
We also supply Inverter drives offering single-to-3PH speed control from only £113 + VAT.

Other Products and Services: Control System Design, AC & DC Drives, Electric Motors, Factory Automation.

Newton Tesla engineers travel throughout Europe troubleshooting in factory automation and speed control.

Newton Tesla (Electric Drives) Ltd,

Units G15 & G18, Warrington Business Park, Long Lane, Warrington, (GRS ——
Cheshire WA2 8TX, UK. &S TR
Tel: 01925 444773 Fax: 01925 241477 [_WSA‘] [Qm_]

E-mail: info@newton-tesla.com Web: www.newton-tesla.com

“ “




The Artful Bodger’s Iron Casting

Woaste Qil Furnace + Peck * £16.60

| Inspired by Dave Gingery, Colin Peck decided to build his own

| furnace, and now melts aluminium & copper either directly in

the furnace (tapped from a spout), or in a crucible; his furnace

| will also melt around 60 |bs of cast iron in 2 hours, running

*| on (FREE) waste oil. Like most such projects, the dimensions

= | aren't critical, and Colin’s furnace is based around a stainless

steel beer barrel, and parts from an old vacuum cleaner; this

really is a cheap project to both build and run - and, dammit, it is British. But

whilst this design will knock the pants of every other furnace design around, it

has to be said that Colin's forte is ideas, rather than writing; his enthusiasm is

evident in his writing, and you can most certainly build the furnace from the

drawings, photographs and description in this book, but you are going to have

to use your grey-matter a bit more than you would with a Gingery book. Want

a brilliant, cheap to run, furnace for your home foundry! This is it. 84 ring-bound
pages, with a good number of construction photos, and some drawings.

Workshop Practice Series No. 38

Tool and Cutter Sharpening * Hall « £ 7.95

The latest in this excellent series tells you just how to ensure that

your tools and cutters are really sharp - and you really won't get

very far if they are not really sharp! 128 pages of excellent
instruction. Paperback.

Falk No. | Locomotive * Harris * £11.70
From Live Steam, here are the drawings and building instructions
for a delightful small 0-4-0 shunting engine, complete with its
own winch; in |14’ scale it is just 22" long. As described the
model is gas-fired and for 7/4" gauge, so some reworking will
be required by many builders outside the U.S.A., but you will
end up with an unusual, and easily portable model. 63 pages
with full drawings, photos and construction details. Paperback.

Electromechanical Building Blocks for

the Model Engineer + Addy « £15.35

Here you have the theoretical and practical details of

electronic circuits that can be used to control machinery used

by the model engineer, plus information that will enable him to

build his own control units using a modular, or ‘Building block’,

approach. For those not heavily into electronics, there is a very

good and useful chapter on basic electromagnetic theory. 187

pages, numerous and very clear circuit diagrams, plus some photos. Paperback.

Model Marine Steam =« Bray = £16.90
Stan Bray is one of the best writers om model engineering sub-
jects, and here turns his attention to steam engines and boilers
that can be used in model boats. As always with Stan, this is good,
no-nonsense practical instruction, with numerous drawings and
photos of various types of engines and boilers, not forgetting the
fittings required, and ideas on firing the boilers. All ina 144 page,

large format paperback.

DVYD Heathrow - The Early Years * £14.99

Some 56 minutes of sheer delight, here are three films: London

Airport (1949) and Wings Over the World (1950) date from

Heathrow's early days, with airlines operating out of tents to start

| with, then prefabs. The range of aircraft featured is huge - Yorks,

Constellations, Vikings, Hermes, Stratocruisers, Dakotas,

Viscounts and Comets, plus others. The third film, Air-Crossroads

London dates from 1958, by which time Heathrow was beginning

to look more familiar, but strangely uncrowded, even if it was already the busiest

|nternat|onal airportin d1& world.All films are B & V. Highly nostalgic and great
iewi D nay not play elsewhere, notably Au

The Ballonists « Rolt « £11.64

[s%s I Erudite, but at the same time entertainingly written, as one would

| expect from Tom Rolt, the renowned writer of industrial history

I and biography, this is a complete history of balloons, and the

daring men and women who flew in them, from the Montgolfier

| brothers in 1783, down to 1903 and the Wright brothers

1t | changed everything at Kittyhawk. An excellent read. 129 text
| pages, plus 32 pages of B & W illustrations. Paperback.

Przces shown INCLUDE UK. Post & Packing

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

=

CANMDEN MINTATURE STEAN SERVICES

THE ONLY 3 DAY MARINE MODELLING
EXHIBITION IN THE UK

10th -12th
November
p. 1 [1 ]

10am-5pm ffj
Friday-Saturday{ |
|0am-4pm

Sunday

Last admissions

Warwickshire
Exhibition Centre

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

Adults £7.00

Seniors £6.00

Child (5 - 14) £5.00
‘Family Ticket £19.00

Save F£L'S—
by booking in advance by 20th October
Full price tickets available until 27th October

T

FOR FURTHER INFORMATION AND TO BOOK TICKETS VISIT
www.modelboatshow.co.uk

Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa, Warks, CV31 IXN
Tel: 01926 614101, Fax: 01926 614293

Email: info@meridienne.co.ulkk Web: www.meridienneexhibitions.co.uk




METAL LATHE CiarEs DRILL PRESSES fail

= CL300M STORE ) I ! BE © Tables tilt 0-45° left and right
® 300mm between centres ® LH/RH thread screw cutting ¥ i 4 F | P ‘N 'Depﬁgauge'[hﬁgwﬂs
« Hectronic wariable speed @ Gear change set i
® Self centering 3 jaw chuck & guard  Power feed

N QPEMNS

{OvEmB

5 SUPERSTORES
NATIONWIDE

-u..‘r-! sa.‘
P . Where Quality Costs Less ' E-Seety WOl

£422:] !
Clarke ENGINEERS STEEL ' Amamsn IR | F=Foor standing
W """"_ m ert
. . ot & pin oclclng mechansm

m mple boltless s ]
:ngm loading per shelf up to 150K £9:3%, m 12 SPD “:L{ERH-L
6 SPEED METAL  « strong 9mm fibreboard shEIUE-s piy KiT - cABiH - [

LATHEWITH °* Quick assembly s Spray ptlem stz | 2]
12SPEED  rrrrpy . ; ONLY £7.99 EX VAT = [
L DRILL - : coated finish : £9.39 ING VAT p=c dwith cast o0 |
MILL DRILL -cL500M P T8 UTY e PROKIT - CABZP(icrsd  heat base & Imin i

INGLUDES SINGLE Double acion tigger fo accurate aipaint control o Spindle speeds
e « Pracicon s mr'mde . sm“;{ ightweight hose mcskpzlrwgm
tional 3 drawer unit  REDUCED! WAS £28.14 Inc. VAT @3 Hp, 230w,

own fitted with
Ph
‘Avallable In red, drak grey & biue f R ONL‘I’ 293 EX VAT £93.98 INC VAT MOW ONLY £20.99 EX VAT £24.66 INC VAT '.LE mmng “
only £35.25 Inc VAT £29,98 Ex VAT avalable

— L Lo & G3mm milling cutter

1 ] ® 16mm chuck
1 Tl 4499 £52.86

Full range OH) Cl
of accessories L‘SSISO B :.'iBUﬂSODmn

oTable size 585x190mm M)

5350 1800x400x900mm welding, utilising the
o 430mm between centres = ROTARY TOOL ; Inest technology MICRO MILLING &
@ Compound slide with 4 way tool post & 8o Lowamp operation (lg : DRILLING MACHINE
® Power fed screw cutting facility | , ; - ideal for TIG welding, o

® Forward/reverse lathe operation ! = ~ L i
® Clutch for independent milidrill operation -~ ; ko Pﬁmmﬂs&ﬂ
Shown with optional floor stand & tray -~ ~ = mild/stainless
ONLY £119.8 EX VAT £140.98 ING VAT / R : FROM ONLY

ALSO AVAILABLE:

CL430 - ' 150412301 molor
£539.98 “E'x“\?ﬂbiwfsmﬁu'ﬂ'{rﬂ P ELVT e 523, _ #Variable speed
£0.49 & m,, o o P g el VIODEL _ANIPS_ELECTRODE EX VAT INC VAT 1000-2000rpen

VARIABLE SPEED | €99 dith Al S N M 12996 £152.73 o2 Spinde Toper
LATHE (M145 150mm/6" Digital Yernier E R} Lo Lk e 110 T4 L £149.98 £176.23 ® Face mill capacity 20mm,

.ﬂ!‘b SPECTION (LT V74T VL <250 96 £305.48) L i
_ e * longitudal ravel 180mm

[ [ ™, TYBLaAsT caBiNETS B -

® Powerful 3~ egjast int,
diophe 120mM | surtace rust. scale,
precision lns  purrs, carbon & dirt &

/ b FU"‘)‘ adjustable &  ryitalise aluminium
{ lockable spring balanced ~ @1,020 Itr/h Max

o Compact; ldeal

; for brush work 4 ame fioni 2l
:EJSIIIU:C:;E;H precision lathe : Hﬁ} opgramn o ﬁmﬁﬂﬂmﬂ P
eVariable: speed control 100-2000rpm §¥ee daplizgm for quick ixing o desks TR LTS

ooy [T
LI PODER o oY FULL RANGE OF AR

TOOLS & SPRAY
£14.99 ExVAT £23.48 Inc.VAT 7 \ iy GUNS AVAILABLE

J -" g ONLY Clarke 8mm
Colouled mog for initial ; .99 DESC. TYPE EX VAT INC VAT air hose {10m long)

cleaning,pure cotton mop B - ; (58208 Compact Cabinet Bench [E=:2K RS TCv e} ONLY £9.98 EX VAT

for high polish finish e B8, 1Beﬂ|:men £11.73 INC VAT
®6* & 8" available -- 2 i $830 me £249.98 £203.73

FROM ONLY «High quality i BALL ©ooooo 8 1. b PII™ c8400 1£90.86
, tungsten stel s Ml BEARING Scmemes

£127, . B - o Supplied in metal - Panther uid £129.98 £152.73

£15:5 . e storage cas, except 16pce i P £169.98 £199.73

TYPE INC VAT JR' Lib @ 4 Y 4 : £259.98 £305.48

BENCH
i £12.99 £15.26
GRINDER STAND __J§iT-sey T S 01400  £17.61

- ot 00 1LY I T 51998 523.48 : L <N .
B £ 24:7% WY DTS 105 2343 i) e Efnagcgm;gg.
- mounfings & £29:5: BT 52998 ; : ; applcation

feet ancmr holess #280e Best Budget Bury, 33pce: Recommended: Practicel Classies ; ?nmhrﬂmﬁ

Elerks BENCH : remave excess from joints
GRINDERS = » Scraper/probe tool @ Spare gun tip
CEGSH lwures 8" whetstone & 6_drystone,

ncludes: ® Gas
FROM ONLY & Eath desp & Fos

5 £125
Ln AT mask ® Weldin [OICh
£152 3

688" A 105 ¢  TWODEL DISC MOTOR . EX VAT INC VAT
available “E}x _1 r 1762 ' 84 Inc. £Gg_. ) \G1 218 R £12.99 £15.26
el ffP S ; - ' L o115 115 0w

- B 33|l rslepup ok [EL 5

Pro90B-150TEB

» |deal for low cost,
e = : efficient heating in
MODEL  DUTY th"IIEkEL EX VAT INC VAT 5 6 Dr chest  3Bks ! } worksh

(BGORF I £12.99 £15.26 £149.98 £176.23 e

o EX VAT INC VAT
1899 52231 HILE AR £149.98 £176.23 AL ’ e

£20.36 §}§§'§§§§§'§ (BB212 3Drc B £134.99 515851 M3 1 £99,98 £117.48
£35.23 ; : (L7 kD TTC I T £150.98 £187.98 V £139.98 £164.48

..... L £20. , :
pdian £239.96 £281.96 T ST R (Al c1508 10073 AL £160.98 £190.73

£39.94 ML 018 pstptguremd (5 CE8717 7 £190.98 £234.98 1850 £249,98 £203.73
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BARNSLEY Pontefract Road, Bamsley 01226 732 297  GATESHEAD 50 Lobley Hill Road 0191 493 2520 NOTTINGHAM 211 Lower Parliament Street 0115 856 1811

' 1 B'HAM GREAT BARR 4 Birmingham Road 0121 358 7977 GLASGOW 280 Gt Western Rd 01413329231 PETERBOROUGH 417 Lincoln Road, Millfield 01733 311770
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Warco are proud to mtroduce the latest
versions of these popular machines
MUCH IMPROVED SPECIEICATION

NO PRICE INCREASE

" Uniqus spring
loaded plunger
| to locate column in
1 vertical position
L N
« LONGER, WIDER TABLE
* INCREASED LONGITUDINAL AND CROSS FEED
* MORE POWERFUL MOTOR
* METAL HANDWHEELS
* Table: 460 x 112mm  * Longitudinal travel: 300mm

+ Cross travel: 300mm  * Motor: 550w
Still only £455 including VAT and delivery

Hogerange oftopling avallgbleplease see

purweb site or.ask fora broehure

N

WALL PRICES B\
- .w{iummuvrm ,
S UK MAINLAND

* LEVER OPERATED CAM LOCKING TAILSTOCK

* DIGITAL SPINDLE REV COUNTER

* PUSH BUTTON CONTROLS

« INDUCTION HARDENED BEDWAYS

Supplied with:

80mm three jaw chuck with inside and outside jaws
Faceplate « Four way indexing tool post

Dead centre - A choice of metric or imperial threading
« Centre height: 20mm

» Distance between centres: 300mm

+ Motor: 550w =

Still only £375 mdudmg VAT and delivery

Huge range ol acoes

501105 ‘nrdll anle; ll’lG]Udll‘le

gpticnalthreading Kit 1o0rjaw chuek, fixed &
traveling stead|es) vertical slide; ive centre,;

W quick chanop too! post, tallstock ciiuok, Iathe 1oo|E,

Firnee see our Wwep site or asR for o brochurs,

mﬁ/;;:'f\:ﬁ:o'f-..'f.(i'f?f-'lrf.’if'ff[7§ to respond to cusiomer dzman

Warco, Fusher Lune, Chiddingfold, Surrey, GU8 4TD Fax: 01428 685870
www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk



Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” Ne—
s \AMA RECN ucS

Fiing,

Longrtudinal X-axis 500 mm

Vertical Z-axis 280 mm

Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 kW, 230 V, 50 Hz

Spindle speed rp.m, 180 - 3000

Swivel range both sides 20"

Tool hosdar MT 20ptional
MT3 or SK 30

Drilling stroke A0 mm

Work bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an extepsive 17 Sttion Rosd Busliais Paik
range of tools and accessories. Banack

Wabeco machines are quality rather Stamford

than far eastern quantity. m Lincolnshire
PE9 3DW

All mills and lathes can be supplied :
fully fitted for CNC machining or can ;::: (&11;%%)) -;%5:,
be retro fitted at a later date.

Pro Machine Tools Ltd

GOL®matic Sales@emcomachinetools.co.uk

See our web site for details.

www emcomachinetoole co 11k



Castings

Elsewhere in this issue will be found part 1
of the article by Alan Jackson, describing
his design of lever locking topslide, as
exhibited at the 2006 Model Engineer
Exhibition. Alan originally designed this for
a Denham lathe, then later transported it
across to a Colchester Chipmaster. He also
presents a version suitable for Myford
lathes for which a new cross slide would
be required. If any reader wishes to apply
this mod to a Myford then it may be worth
asking the company about the availability
of unmachined cross slide castings.
Managing director Chris Moore
commented that he was not averse to the
idea of supplying unmachined castings,
but it would depend on what was in the
system and at what stage.

Motorcycle lift
safe

Reader John Barnard has been in touch (see
his letter in Scribe a Line) taking me to task
regarding the safety aspects of the device. It
should be noted that Brian Pollitt’s original
design notes include the requirement for a
mechanical prop to be added to ensure that
the whole assembly cannot collapse in the
event of hydraulic seal failure. At the time of
taking the photo (MEW issue 117) this
feature had not been added.

[ ] L ] L ]

Fine surface finish
When we want that polished finish on a
turned part, it is quite usual to reach for
the emery paper or tape of whatever
suitable grade to achieve the desired
result. If however you are producing large
volumes of parts, then this relatively
laborious method may not be acceptable.
During a recent visit to Bonspiel Engineering
| was shown a method being used on a CNC
lathe which we may be able to transpose to
the home workshop situation. In essence the
part is turned to 0.003in. oversize, then given
a final treatment by being rubbed rather
than cut with a diamond, working at a
different feed rate.

No infarmation was being divulged as
to the speed and feed involved, but the
result was significantly better than the
drawing requirement and effected within
the machining cycle.

Armed with this basic information, | set
up a quick experiment using the wheel
dressing diamond borrowed from the
surface grinder. The first attempt on a bit
of mild steel was run dry and a disaster.

August/September 2006

ON THE
EDITO@R"S BENGH

In the workshop
Although little of consequence on
the project has been achieved for
several months, the Bentley BR2 is
always at the back of my mind, and
to this end | had been thinking about
the drive train for the magnetos and
oil pump, which requires one large
and three small gears having a ratio
of 9:4. The original Blackmore design
used 36DP gears, but later builders
opted for more readily available
32DP with a slight increase in size.
Unfortunately, my stock of involute
cutters does not include either 32 or
36DP. | do however have a set of 40
DP and explored the possibility of
using this size. It seemed feasible,
provided the tooth numbers are
raised to 63 and 28.

For dividing nowadays, | normally
use a rotary table, which in standard form does not lend itself to conveniently working
with these numbers. However by adding a stepper motor and belt drive system it
would be possible to divide to an accuracy of 1/144000 of a revolution or 1/400 of a
degree with the driver set in half step mode.

The first line of thinking was to do it as a CNC job on the Matchmaker, however |
am always a bit nervous of handing over feed control, especially where expensive
milling cutters are concerned. | therefore decided to do the work with the rotary table
mounted on the (manual) VMC mill but use the fourth axis rotary control facility via an
extension cable from the Matchmaker. The photo shows the set up on the Myford
VMC. For the 28 tooth, the blank would be 0.75in. dia. ((28+2)/40) and this was
prepared with ample length for the three gears needed. The CNC program was simply
a list of the degree intervals calculated from an Excel spreadsheet, presented as W
(rotary) axis moves, interspersed with M01 (pause) commands.

Execution was then a matter of starting the VMC and the CNC circuits, then
engaging the table feed to arrive at a suitable length of cut, winding back, then
moving across to the other machine, hitting the keyboard return to trigger the rotation
to the next tooth, then back to the table feed and so on 28 times. Certainly, a
DivisionMaster unit would have made this considerably easier, and it may well be that
the CNC utilities from Alan Munday, on Colin Usher’s website offer an alternative
approach. It would also no doubt be quite straightforward to work with Compucut or
one of the other CNC programs such as DeskCNC or Mach 3. The 63 tooth will be
another exercise for another day, and having achieved success with the semi manual
approach, | might just trust the cutting to the CNC given the number of teeth and
hence the number of to and fro excursions involved. However you may be assured
that there will be one or two dummy runs cutting air before it's tackled in earnest.

Material appeared to pick up on the

diamond then gouge into the surface. A
few subsequent trials were run using
soluble coolant, and the infeed applied in
steps of about half a thou. This gave much
improved results and a basis for future
work when time permits. It may also be
noted that in the CNC situation neat
cutting oil is employed, this being another
variable for experiment.

Dates for the Diary

October 13th to 18th Midlands Model
Engineer Exhibition, Warwickshire
Exhibition Centre, Nr. Leamington Spa.

December 29th to 31st The Model
Engineer Exhibition, Olympia 2 - the

Website

A number of complimentary comments
have been received. The site is intended as
a source of information and a bit of fun, If
you have haven't yet looked, the address is
www.davefenner.co.uk

show will be back within London, more
conveniently accessed by public
transport particularly for visitors from
north of the capital.
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A LEVER LOCKING
TOPSLIDE @)

1. Topslide as originally fitted to the Denham.

he method of attaching the top
slide to the cross slide on a lathe
has not changed much from early
designs. Originally the tailstock
fixing to the lathe bed and the barrel lock
was carried out with a spanner and a nut
and bolt, now it is lever operated. This is
convenient and avoids searching for the
correct spanner etc. My proposal is to be
able to move and rotate the top slide over
the cross slide and lock it in position using
a similar lever action.

It could just be fixed in one location on
the cross slide and rotated about that
position and locked via the lever but there
is much to be gained by being able to
reposition the top slide as well. | originally
designed and built this top slide in 1976
for my Denham 4%" lathe. Patterns were
made for the top and cross slide and the
parts machined on a Dore Westbury mill.
The top slide worked so well that when |
changed to a Colchester Chipmaster lathe |
kept the top slide (see photo 1) and fitted it
to the Chipmaster. The original Chipmaster
cross slide has been modified by adding
%in. thick mild steel strips to form tee slots
(balted from underneath). (see photo 2).

A spacer has also been added beneath
the tool post to adjust the centre height
to suit the Chipmaster centre height. The
top slide can be moved on the cross
slide and locked anywhere, at any angle.
It locks positively and rigidly without
undue force from the locking lever. It
does not move in operation when
locked, even under the most arduous,
intermittent, conditions. So it can be
used with confidence. As with all things
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we make you can always see a better
way the next time.

So | have incorporated what | think are
improvements to the original design,
bearing in mind that the original was
designed to suit the first lathe and adapted
to suit the second. This is how | would
now make it to suit my Colchester
Chipmaster lathe. Of course it can be fitted
to any lathe by adjusting the overall
dimensions to suit. | have also outlined a
version to suit a Myford 7 series lathe.

The description of the top slide has
been split into the following separate
zones on the assumption that this way |
will spread less confusion, if | haven't
already done so!

1. The locking arrangement, justification,
description and operation.

Cross slide requirements

Top slide arrangement

Screw cutting retract

Toolpost

Making it

SN

The locking
urrungement,
justification, description,
and operation

Now the first question somebody is bound
to ask is, will it move under operation

when it is locked? | have done my best to
answer this further on. No controlled tests

Alan Jackson describes his
ingenious accessory shown at
the Model Engineer Exhibition.

have been carried out, other than trying to
move it by hand when it is locked. My best
answer is that it seems to lock quite
strongly enough. The friction grip between
the flat contact surfaces and also around
the chamfered annulus contact each other
over a large area and combine to lock the
top slide positively to the cross slide, even
when the contact surfaces are covered in
oil as is the normal case. This of course
relies on the proviso that the contact
surfaces fit together with reasonable
accuracy. | made a cast iron cross slide for
my Denham lathe and my Chipmaster has
mild steel tee slots added to it and the grip
between these surfaces has been entirely
satisfactory.

It is the role of the top slide to be set at
the required angle to the lathe spindle in
order to generate the desired shape. Lathe
top slides are generally mounted in a
fixed location on the cross slide and can
be rotated about this fixed position.
Provision is made to set the top slide at
the required angle by slackening off one
or two bolts that fix it to the cross slide,
which, are not always easily accessible.
The top slide is set at the required angle
and the bolts re-tightened.

However, in use, the area beneath and
around the cutting tool is often covered
with the cuttings (swarf), which have been
removed from the part being made. This
swarf can have very sharp razor edges and
be a hazard for the operator. Therefore to
reset the angle of the top slide means that
the operator must generally clear the swarf
to gain access to the locking bolts fixing
the top slide to the cross slide and then
make the adjustment and continue
producing the part. In some circumstances
this process may be repeated many times
to complete the part. The constant
slackening and tightening of the top slide
fixings can lead to worn rounded nuts or
clogged and worn hex socket screws. If the
locking fixings make contact over a small
area it can create local indentation of the
contact surfaces, which can make accurate
angular setting more difficult. The area
around the nuts, radial slots etc. can get
filled with swarf, which must be remowved
to get sufficient adjustment, It is also
necessary to have the correct spanner or
Allen key available for this operation. They
are always getting lost!

Industry minimises this process by
having individual machine tools set up for
operations that do not require re-
adjustment during the manufacture of the
component. The design of many lathes
has been dictated by the requirements of

Model Engineers’ Workshop



2. Occupying a typical position on the Chipmaster.

industry in the past. The top slide and
cross slide is a case in point. It suited
industrial lathes to have a plain cross slide
and a fixed location for the top slide
because any process other than the
normal turning operations was carried out
on a machine designed for that particular
purpose. My Chipmaster lathe is a good
example of this. However a model
engineer's needs are manifold (I've always
wanted to say this). To be able to perform
a broad range of operations on one
machine is an essential requirement for
most of us.

The ability to move and rotate the top
slide anywhere on the cross slide allows
a much greater range from the lathe than
is often normally possible. The top slide
can be positioned further away from the
lathe centre line than normal, enabling

3. Moved onto a rear

the cutting tool to operate easily at the
largest diameters possible and be quickly
repositioned to operate at the centre. It
saves much unnecessary movement of
the cross slide by its operating screw.
When the top slide is rotated, it rotates
about a fixed point on the cross slide. So
the cutting tool swings in an arc away or
towards its desired final location. It must
then be re-positioned by winding the
cross slide screw to this location. This
entails unnecessary operation of the
cross slide screw, which takes time and
will produce additional wear due to this
extra movement.

There is no need to clear the new
location of swarf because the top slide
sweeps the swarf clear of its new position.
In fact the top slide can be used to clear
the cross slide of swarf by releasing the

position, tool set for reverse rotation,

locking lever and pushing it across the full
extent of the cross slide. This action clears
the swarf from the tee slots as well.

The top slide can be quickly removed
and replaced by other devices as
required, which can also have similar
locking arrangements. |t can also be
parked in a position on the cross slide,
away from the operator, to give good
access for setting up or inspecting the
component etc. This moves the sharp
cutting tools away as much as possible
from the operator's hands.

The top slide can be located on the far
side of the component and the cutting tool
inverted or the lathe spindle can be run in
reverse if the chuck has a camlock fitting,
or similar, which will allow safe operation
in reverse. (see photo 3} | have found a
few instances where this is very useful.
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4. Detail of vernier scale.

Right-handed screw threads can be cut by
starting close to the chuck and moving
towards the tailstock. This avoids the need
to quickly disengage the lead screw nut as
it approaches the chuck or a shoulder.
There is good access to the component
being made, it can be seen very clearly,
and measurement is not impeded by the
presence of the top slide. The swarf is
directed away from the operator —
especially good for brass and the eyes! So
it can be used to gain some of the
advantages of a rear mounted tool post. It
does seem unfair to reserve the superior
performance of a rear tool post just for a
parting tool. So why not expand this area
for other operations.

The locking
arrangement

I will try to describe how the locking
arrangement works to allow both a
maovable and rotary adjustment to the top
slide. | apologise ahead if it seems a bit
long winded, and for stating the obvious,
but here goes.

Referring to Figure 1: Two parallel tee
slots are shown in the cross slide. These
tee slots extend the full length of the cross
slide and are open at each end. Tee shaped
bars fit, and can slide in the tee slots. The
tee bars are rigidly attached in chordal
(love that word) fashion to the annulus.
The assembly of the annulus and tee bars
can be moved freely along, and is guided
by the tee slots. The annulus has a
chamfered undercut in its lower region
nearest to the cross slide. A circular recess
is machined into the underside face of the
lower top slide body. The shape of this
recess is contoured to match the outer
shape of the annulus. Thus the annulus
can fit closely into the circular recess and
sufficient clearance is provided above and
at the cylindrical portions of the annulus
so that only the chamfered portion of the
annulus is in contact with the matching
contoured recess in the lower slide.

It will be seen that only the left hand
segment of the recess is in contact with

14

5. Underside view of topslide assembly.

the annulus. The right hand segment has
been machined clear of the annulus. This
is to allow the annulus to be inserted into
the recess.

A stirrup shaped lever pivoting about its
pivot pins is located in the right hand part
of the lower slide. The lever can rotate
about its pivots to contact or just clear the
annulus. At the lower right hand side of
the pivoted lever is the operating spindle.
The centre section of this spindle that
spans the stirrup lever is contoured
eccentrically to the spindle centre line. The
locking lever rotates the eccentric to move
the stirrup lever into contact with the
chamfered portion of the annulus.

When the lever is in the unlocked
position the top slide can be rotated and
moved along the axis of the tee slots in the
cross slide. Moving the lever to the locked
position brings the stirrup lever into
contact with the annulus. This can be best
seen in Figure 2. Further force from the
eccentric cam will cause the annulus to
slide up the left hand portion of the
chamfer in the lower slide. The wedging
action lifts the annulus until the tee bars
restrain it by contacting the underside face
of the tee slots.

This same wedging action also slides
the chamfered portion of the lower slide to
move down the annulus chamfer until its
underside surface contacts the top surface
of the cross slide. The chamfered portion
of the stirrup lever is also forced down the
chamfered surface of the annulus that it is
in contact with. This action lifts, or tends to
lift the, annulus on the right hand side,
until, it is also restrained by the tee bars
contacting the underside face of the tee
slots. The chamfered portion of the stirrup
lever is also tending to slide down the
contact face of the annulus producing a
downward force on the pivot pins, and
thus also brings the underside of the lower
slide into contact with the top surface of
the cross slide. The top slide is therefore
locked into position by downward contact
with the cross slide and a wedging contact
with the annulus on both the left and right
hand sides of the top slide. The tee bars
are also forced into upward contact with
the tee slots. This creates a strong locking

force over a large area to anchor the top
slide to the cross slide.

A portion of the lower top slide fits into
the centre of the annulus and makes
contact with the cross slide, as do the
outer regions of the lower face of the top
slide. The annulus centre pad prevents, or
at least greatly reduces, any distortion due
to the bending moment when the top slide
is in the locked condition. Such distortion
could affect the smooth operation of the
top slide. There also needs to be sufficient
radial clearance between the centre pad
and the annulus bore for assembly
purposes. | made this integral with the top
slide body but on reflection, it is better for
this to be a separate part, fixed in position
after installing the annulus.

On the version | made, the width of the
lower top slide is narrower than the outer
diameter of the annulus. Thus the annulus
protrudes, and is visible on, each side of
the body. The periphery of the annulus can
therefore be marked with angular
graduations to enable setting the top slide
at the required angle. Numbers indicating
the angle are stamped on the upper
outside surface of the annulus

Swarf guards are fitted to each side of
the top slide as shown in photos 4 and 5.
These swarf guards make close contact
with the face of the cross slide to sweep
the surface of the cross slide and thereby
prevent swarf entering under the top slide.
The centre portion of the upper part of the
swarf guard is cut away to reveal the
annulus periphery while the lower part is
contoured to fit closely to the protruding
shape of the annulus.

Cursor graduations are marked on the
lower centre section of the swarf guards
that match up with the graduations
marked on the annulus. Adjustment at the
fixings, make it possible to calibrate the
graduations on the swarf guard to match
exactly the axis of the top slide.

Advantages

The top slide can be guickly moved to the
position required, set at the required angle
and locked to the cross slide without

Madel Engineers’ Workshop
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Figure 4a - Part section
on centreline
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Figure 4b - Looking
towards headstock

Figure 4c¢ - Looking

towards tailstock

recourse to the spanners or

keys normally required.

Full extent of the cross slide
is available to position and
rotate the top slide. The top
slide usually rotates about a

™ fixed location on the cross

slide, this often restricts the
scope of access available to the
cutting tool.

There is no need to clear the
area of swarf before moving or
- rotating the top slide to a new
e position. The sliding action, of
the top slide over the cross
slide, clears away the swarf in

Figure 4d - Plan view

: the new location.

St The lever that locks/unlocks
the top slide is located for easy
access to the operator and is
safely away from the cutting tool.

16
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6. Modified vertical slide.

The top slide can be quickly moved or
completely removed to give clear access
for setting up or inspection operations.
This safely removes sharp cutting tools
away for such manual operations.

Itis possible to place the top slide on
the far side of the component for “reverse
engineering”.

The top slide can be removed and
replaced by other devices, as required,
using conventional bolted arrangements
or lever locking arrangements.

Avoids extensive re-adjustment by the
cross slide screw to reposition the top
slide.

The top slide can be moved across the
extents of the cross slide to clear the area
of swarf, this action also clears the tee
slots.

Cross slide
requirements

The cross slide requires two parallel tee
slots at right angles to the lathe axis to
allow the top slide to move owver the full
extent of the cross slide. The top slide
could be moved in steps over tee slots
parallel to the lathe axis assuming that
they are equally spaced, but this would be
cumbersome and have little advantage
over any existing arrangement. It is also
good if the tee slots are open at both
ends to permit mounting and removing
the top slide. This also allows for swarf
removal from the tee slots.

The distance between the start of the
tee slots and the cross slide feed hand
wheel needs to be enough to allow the
top slide tee bars to enter the tee slots,
otherwise it can only be mounted /
removed from the rear of the cross slide.
This can be done easily on lathes that
have the cross slide hand wheel fixed to
the carriage, by just winding the cross
slide over, but it needs to be taken into
account if the hand wheel is fixed to the
cross slide. The distance between the
tee slots should obviously suit existing
equipment that will be mounted on the
cross slide and is dictated to some
extent by the diameter of the annulus, |
have added tee slots to my lathe and
this does reduce the maximum diameter

October 2006

7. Component parts of topslide.

that can be swung over the cross slide.
This is not a great concern for
Chipmaster lathe but it could be for
smaller centre height lathes. Of course a
new cross slide can be made
incorporating the tee slots if this is a
concern. | have modified my wertical slide

to suit the tee slots (see photo 6). @

o

Later sections of this article to be
published in future issues of MEW,
will describe other aspects of the
assembly, then give guidance on
construction.

Figure 4e - Plan view
showing hidden detail
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Figure 4f -
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DRILL GRINDING WI

1. Test rig for the relieving ché;i’ac_rerfsﬁcs.

t is widely assumed that the Quorn
tool and cutter grinder in its standard
configuration does not make it
possible to grind twist drills
conventionally to the conically shaped
flanks; as we know the late Prof. Chaddock
shared this opinion and suggested as an
alternative the four facet method. While
some commercial drills employ this
geometry, it has not been universally
adopted and discussions continue about
the reasons why. A third method is based
on helically shaped flank surfaces; again,
for this variant drill grinding machines are
designed and produced. It will be seen
later, that a correctly ground drill contacts

the work piece only with its cutting edges
and to some extent at the chisel edge;
beyond this, many details of the flank's
shape are not all important. It is essential
that the cutting edge is given enough
clearance and that the flanks are
sufficiently relieved. All information for
judging the shape of the frontal surfaces is
contained in the relieving characteristics.
These show the profile of the flank’s height
difference Xg: to the cutting edge,
recorded on different circular paths about
the drill's axis. The graphs start at the
cutting edge, and about five evenly
distributed records are sufficient to give a
clear picture. The relieving characteristics

2. Machining test with the drill.
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Prof. Joerg Hugel discusses
drill point geometry,
measurement experiments,
and grinding techniques.

can be calculated or measured. The
abscissa is the arc-length <Are> of the
circular path, measured from the cutting
edge. Additionally the graphs are shifted
to the right-hand side the distance X3
from the central axis to the starting point
at the cutting edge to improve the
diagrams interpretability.

The very important clearance angles og
at the cutting edge are the inclination
angles of the relieving characteristics at
the starting points. To avoid complicated
evaluations a diagram with the clearance
angle oy as a function of the centre
distance X3, would be useful. Both
diagrams are found in Figures 1 and 2. for
an 118 deg standard drill, ground by the
four facet method. The data for the
primary and secondary clearance are op =
5deg and o, = 25 deg. All linear
dimensions are related to the drill’s radius.
The relative figures multiplied by the drills
radius dy/2 will give the actual distances.

The angle oy is a parameter of the tool
and would be the actual clearance angle o
for a negligible feed speed. Under normal
operational conditions the reduction from
ogto o is dependent on the quotient feed
speed to cutting speed. Near the centre the
cutting speed is low and an increased angle
reduction has to be expected. On the other
side Figure 2 shows that for the clearance
angle it is ow > o, increasing towards the
drill's centre, this clearance angle
augmentation of course is very welcome.

It may be surprising, that the diagram
for the four-facet-drill does not show the
constant primary clearance angle o. But

3. Markings of contact on the drill flanks.

Model Engineers’ Workshop




T'H THE QUORN TOOL

R GRINDER

gauges.

this only could have been expected if the
cutting edge would be congruent with a
radial line through the drill’s axis. The
vector of the cutting speed then would be
perpendicular to the cutting edge. But this
is shifted parallel in the direction of the
speed and in consequence the speed
vector is rotated counter clockwise when
viewing on the drill’s tip. The speed vector
additionally gets a radial component
directed to the centre and this is
responsible for the increased clearance
angle oy The radial speed component and
in consequence oy are increasing towards
the centre.

Conically shaped drill
flanks

In several textbooks it is stated, that a
perfect drill tip would be achieved if the
grinding equipment can produce conically
shaped surfaces according to the scheme
of Figure 3. The textbook data for a, b, @,
v and forthe 118deg. standard twist drill
are found in a very interesting article of
Mr. Jan Winkel in MEW 108 p.43. Without
going into great detail here, it may be
observed that an acceptable result may be
achieved.

However, looking at existing drill
grinding machines and attachments, it is
evident that the directions of the cone's
axes are often very different from the
textbook recommendation ¢ = 45 deg;
angles within a wide range from
perpendicular to parallel are found. The
parallel arrangement seems to be a
curiosity and in fact it is. A little grinding
attachment, available on the market for
several decades, operates on this principle
and shown in Figure 4. With this little
gadget, free cutting drills can be
sharpened successfully. But grinding the
optimum tip geometry is not possible.
Either the clearance angles at the cutting
edge generally become too pronounced or
the flank’s relief would be insufficient.

Much better drill tips can be expected

October 2006

4. Setting the f 5. Adjusting the
|ateral distance . tip distance XS1
with feeler / @ with a calliper.
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Fig 1 Relieving characteristics for a four facet drill.
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Fig 2 Clearance angle for a four facet drill.
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6. Setting the
drill's
orientation

Fig 3 Helical drill with conically shaped flanks.

from grinding machines with cone axes
perpendicular to the drill's axis. In fact drill
grinding machines based on orthogonally
directed axes for the tool and the cone,
have been successfully designed and
manufactured. This fact should be a good
message for all owners and prospective
builders of the Quorn tool and cutter
grinder; more details are explained with
Figure 5.

The rotary table and the cones have an
identical axis and this is perpendicular to
the axis of the tool holder. With the Quorn
very accurate settings are possible. All
sizes will become basically identical and

an exactly scaled shape; this feature is not
always guaranteed for the commercially
offered drill grinding machines and
attachments. The data recommended for
grinding 118 deg. - standard drills are
listed in Table 1. Even the chisel edge
angle will become the mysterious value
55 deg.

Exactly how the data of Table 1 have
been calculated cannot be explained with
just a few words; to find these setting
parameters a special computer program
'was developed and applied, The relieving
characteristics and the clearance angle
function for the optimized parameters are

seen in Figures 6 and 7; the relieving
characteristic shown as a line with a series
of dots will be explained later.

The performance of two drills is
identical, if their tips are identically shaped
and with the Quorn it is possible to restore
a drill tip to its original shape within close
limits. This has been proved theoretically
and experimentally; Photos 1 and 2
illustrate the use of a 10mm dia. drill used
as an example. The Quorn was set up
precisely using the parameters of Table 1
and perfect drill tips were an immediate
result. The relieving characteristics were
checked by measurement and the drilling
performance tested.

With the test rig of Photo 1 a series of
relieving characteristics was recorded ex-
perimentally. The drill rests securely in a V-
block and was turned by a small rotary
table. The whole arrangement was fixed to
the table of a vertical milling machine
except the digital test indicator (DTI) which
was equipped with a Tmm ball tip and
attached to the spindle head. The DTl is
used here purely as a comparator. For the
measurements of the path’s radius and the
relieving heights the very precise linear
scales of the milling machine were
applied. The measuring results have been
found accurate and reliable. The height
values Xg, in the drill’s axial direction had
to be divided by the radius dp/2= 5mm and
could then be compared with Figure 6.
One series of recorded points are
additionally shown in this figure. With an
unused high quality drill identical
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KAINDL drill L —V
grinding 1
attachment
(Courtesy
worwndl || Fig 5 Drill grinding with the cones
.de). || axis perpendicular to the 3-1-plan.
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measurements were taken; it was not
possible to detect any significant
difference in the relieving characteristics
between the new and the resharpened
drill.

Prior to the machining test the flanks
were painted with a red felt pen. Several
holes were drilled into mild steel. The drill
produced two equally sized long curls as
seen in Photo 2; the holes in this case
were measured 0.3 mm oversize due to a
small difference in the lips length. Finally
the flanks shown in Photo 3 have been
checked. It can be seen that the surfaces
did not rub against the work piece and
only small areas of contact are found at
the cutting edges and at the chisel edge.
This is an indication that the drills cuts
freely as already noticed in course of the
drilling test.

Practical considerations

Drills with a diameter range from 2mm to
14mm have since been ground
successfully. The setting procedure now
will be studied in more detail and again as
an example the twist drill having a
diameter ds/2= 10mm is assumed. It goes
without saying that if the drill is not set up
correctly, a really good grinding result
cannhot be expected. The first operation is
positioning the tool holder’s offset in
relation to the axis of the rotary table; the
distance should be a*ds/2=1.25mm and can
be set either with a setting micrometer and
setting pin or with two setting pins and
slip gauges. Feeler gauges are used as the
economy version as shown in Photo 4.
The axis of the tool holder must be set in
front of the rotary table’s axis and from
this the drill tip's distance Xs; in direction
to the wheel must be set to

Xs1= b % tan y = 0.30 b dp = 12.0mm

This setting is shown in Photo 5; a
setting pin and a rule or a caliper may be
used. With the assistance of a try square
(Photo 6) the lips of the drill have to be
brought parallel to the table’s axis. Some
care is recommended here because any
angular deviation is equivalent to an error
of the setting parameter g.

The tilting bracket is brought to y =
31deg. Then the drill has to be turned
counter clockwise g = 25deg. when
viewing onto the tip. The index ring is set
back 25 deg., fixed to the collet's holder
and then both are rotated counter
clockwise to zero. With the index pin this
zero position will be repeatedly and
accurately found as well as the position for
the other lip 180deg. apart; no further
reading of any scale would be necessary.
The tip is moved to the front of the wheel,
carefully adjusted by the front bar
micrometer and ground by swinging the
rotary table about its axis (Photo 7). With
one hand the rocking lever together with
the tool head is firmly held to the rear bar
and must not be moved out as long as the
drill and wheel are in contact; with the
other hand the drill is swung around. Both
lips, one after the other, are brought to an
identical end position, controlled by the
front bar micrometer.

The drill contacts the wheel along a
vertical line and even if the rim of the
grinding wheel may be small, tools with
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large diameters can be ground. The line of
contact can be sensitively adjusted by
means of the rocking lever adjusting screw.

Finally the grinding result should be
examined to be sure that the two lips
really are ground to the same length. For
this check a 10x-magnifier with a 10mm
scale and 0.1mm resolution is
recommended. By the way, such a
magnifier is a very useful tool in the
workshop for many other purposes. Rather
than with a glass reticule the stage should
be equipped with a metallic rule and be
open at the bottom for free accessibility to
the scale.

For good results the drill must be held
accurately centred in the arbor. This
sounds simple but sometimes isn’t. In
particular, lathe collets with three slots are
somewhat problematic. Those col lets are
contacted by the two narrow peripheral
lands of the drill at diametrical locations
and the lines of contact are relatively short.
The lands of small diameter drills can be
very narrow and then may partially sink
into a slot. Those collets are really not the
best solution for fixing the drill. It is
preferable to use collets with two or even
four lips and also better are exactly
dimensioned adaptor sleeves; these then
may be held reliably and well centred in
the three-slot-collets, The consequence of
an eccentrically located drill will be the
aforementioned length difference between

the two lips. If this difference is limited to
some few percent of the drill’'s diameter it
may be compensated by moving the
shorter lip a small distance xyp closer to
the wheel than the other. With the lips’
length difference L;p the distance between
the two settings for the front bar
micrometer is calculated to be:

XT[)= % sin {2 lpl':' sin & Lmz 0.36 L;_D

It could be argued, that with the Quorn
and the setting angle of the tilting bracket
at its limit already for standard drills other
tools with tip angles less than 118deg.
cannot be ground. This is true for the
Quorn in its normal configuration, but with
an angled mounting bar for the tool head,
the problem could be overcome. This
gadget was described in some detail in
MEW 106 pp.18-19 and also has been
applied successfully to grind drills with___
conically shaped flanks.

Table 1 Setting Parameters

Axis angle (0} 90deg
Cone angle yr 31deg
Rotation angle g 25deg
Lateral shift a 0.25
Tip shift b 4
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contributor to the magazine
commented that he felt some
readers do not fully follow
articles on an electrical topic due
to a lack of understanding of basic
electrical theory. In some cases, possibly
not even appreciating the difference
between voltage and current. Because of
this, the editor has asked me to write a
short series in an endeavour to improve
the reader’s knowledge on the subject.
Whilst | believe that there will only be a
few who will not be able to differentiate
between woltage and current it is likely that
a high proportion will benefit from some
additional information. Given that much of
our workshop equipment is electrically
powered, this is not unreasonable for a
magazine with a mechanical bias.

It is not my expectation that the series
will enable readers to design their own
electrical circuits even though for a few it
may just tip the balance in this direction.
For most, hopefully, it will help them
understand other people’s designs and to
fault find at least on simpler equipment.
Fault finding though on much modern
electronics is a job for the experienced and
even here, unfortunately, it is mostly a
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case of unplug and throw away the faulty
board and plug in a new replacement.

The supply

Electrical power is available in two forms,
Direct Current (DC) and Alternating Current
{AC). Most common will be the supply from
a battery (DC) and the household supply
(AC). Whilst these are the most apparent,
high voltage direct current supplies are
generated in a very few cases, though rare,
and low voltage alternating current is very
common in power supplies for electronic
equipment, battery chargers, etc.

What then is the difference between AC
and DC supplies? Direct current is where
the supply voltage is both fixed in value
and polarity, whilst alternating current
rises rapidly from zero to @ maximum then
back down to zero, repeating this but with
the polarity reversed, SK 1. In the UK and
many other countries this cycle is repeated
50 times a second, known as 50 Hertz, 60
Hertz also being common. Hertz being
named after Heinrich Rudolph Hertz the
German physicist who was the first to
produce electromagnetic waves artificially.
Hertz is of course not just used for

Harold Hall offers a reminder
those who may have forgotten
it, or guidance for those new
to the topic.

domestic power supply frequencies but is
also used for higher frequencies, typically
audio and above.

In very basic terms, much theory is
equally applicable to both AC and DC
circuits, typically, as the voltage increases
so does the current proportionally.
Unfortunately however, additional factors
become important in AC circuits that
complicate the issues considerably.
Because of this | will start with DC circuits,
dealing with AC circuits in the next issue. |
must though first clarify the difference
between voltage and current for those
who need this, doing this using the
frequently adopted comparison with the
flow of water.

Voltage / Current

Sk 2 shows a tank of water feeding two
outlets each controlled by a tap. One tap is
fully open, the other opened only a little,
the flow from one is therefore greater than
from the other even though the head of
water and therefore the pressure is the
same for both. In electrical terms the water
pressure equates to voltage and the flow
to current. The control over the flow
provided by the taps equate to the
resistance (impedance in AC circuits)
provided by two differing loads.

Another point worth considering is that
with the tap fully closed the pressure is
still there even though there is no flow.
Similarly in an electrical circuit the voltage
is still available even when no current is
being demanded.

DC Supplies

Basic circuits

The most basic of circuits is were a voltage
(V) is feeding a resistor (R) resulting in a
current (I), Sk 3. In this case the current (i)
is dependent on the values of V and R.
Current will increase proportionally with
voltage and inversely proportional with
resistance. That is, typically, twice the
voltage resulting in twice the current but
twice the resistance resulting in half the
current. The formula for this basic circuit is
known as Ohm's law given by

V(volts) = | {amps) x R (ohms)
Before we expand on that simple circuit

it is necessary to understand the result of
using multiple resistors, this can be with
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them in series (Sk 4), parallel (Sk 5) or
complex circuits (Sk 6), The total
resistance, Rt, when connecting two
resistors in series is the sum of the two
values. The formula being.

Rt = R1 + R2

Placing two resistors in parallel is more
complex but the resulting value will
always be smaller than that of the
smallest. Typically, with high and low
value resistors in parallel the result will be
a little less than that of the lower value, the
high walue resistor having only marginal
effect. Howewver, two equal value resistors
will give a result of half that of one. The
resulting value can be calculated using the
formula.

Rt = 1
Wt + Yoz

For more than two resistors the formula
simply expands as follows.

Rt = 1
Y + Yoz + ks

The resulting overall resistance, Rt, for
the circuit in Sk 6 is arrived at by
considering it in two stages. First, two
resistors, R2 and R3, in parallel as in Sk 5
and summing this value with the R1, as in
Sk 4.

Placing two resistors in series will be for
one of two reasons. First, if the value

At

TOTAL
HESISTANCE
At
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° *
TOTAL
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required is not available and has to be
arrived at using two of lower value, not
necessarily the same. Or second, and more
likely, to tap off a smaller voltage than that
applied to the circuit as illustrated by Sk 7.
In this case the ratio of resistor values R2 :
R1 + R2 will be identical to the ratio of the
output to input voltages.

Vo = Vin x R2
F“+H2

This though is an over simplification of
the situation as the output voltage, Vo, will
be feeding a load that will have its own
resistance value. The circuit Sk 6 is
therefore more appropriate where R3 is
the load. In this case the value of R2 and
R3 in parallel should be used in the ratio. |
suspect that some readers will consider
that | am discussing resistors in electronic
circuits and whilst my comments could be
applicable to these they are equally at
home in non electronic systems.

Another point is that whilst the
explanations are in terms of simple
resistors the circuits may be built from
numerous types of components, for
example, a heater, light bulb, the input to a
transistor or even an electric motor. In
these cases we are talking about the

numerical value of the device's resistance
(as would a resistor) in ohms.

Choice of values

Considering Sk 6, the reader may rightly
question why is resistor R2 required, as
surely the load (R3) together with resistor
R1 will provide the necessary voltage
divider? This is acceptable providing the
load is fixed. A typical example would be if
a 6 volt bulb requires to be powered from
a 15 volt supply. In this case the resistor
would require to drop 9 volts. If the bulb
had a resistance of 12 chms then the
resistor would need to be 18 ohms as it
requires to drop 1% times the bulb voltage.
Incidentally, it is not possible to accurately
measure the working resistance of a bulb
when cold (as the resistance changes with
the rise in temperature) so it will be
necessary to work out the resistance from
its quoted wattage. Similarly, one cannot
measure the apparent resistance of an
electric motor whilst stationary, more
about that later.

Two speed motor

At this stage one could easily fall into the
trap of considering that as the ratio is the
important factor the actual resistor values
are unimportant, this is not totally the case.
Above we have explained how for a fixed
load the resistor R2 is superfluous but in
many cases the load is variable and R2
performs a valuable function. Consider a
small DC motor to power a milling machine
table feed. Ideally, this should run at one
speed whilst a component is being
machined but faster when traversed away so
as to save time. Let us consider that the
motor requires 12 volts (fast) and 3 volts
(slow) and draws a current of 0.5 amps at the
lower speed. Sk 8 shows the basic circuit.
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One of Kirchoff's two laws states that
“the algebraic sum of all the currents
meeting at a point in a circuit equals zero”
or to put it in a way that | prefer, “the sum
of the currents arriving equals the sum of
the currents leaving”. Relating that
principle to Sk 8 you will see that the
current in R1 is equal to the current
through the motor (Im) plus that through
R2 (Ir).

If now the value of R2 is chosen to have
a value that results in the same current
through it as the motor (0.5 amps), the
current through R1 will be 1 amp. The
value of R1 then being chosen to drop 9
volts at 1 amp. If however the load on the
motor increases to 0.6 amps (say due to
changes in the shape of the component
increasing the depth of cut as it is being
machined) then the current through R1
would appear (see later clarification) to
increase to 1.1 amps. This would increase
the volt dropped by R1 proportionately,
that is from 9 to 9.9 volts and the voltage
at the motor therefore drop to 2.1 volts.
The speed of the motor dropping as a
result.

Had different values of R1 and R2 been
chosen so as to take a higher current, say
R2 taking 2 amp at 3 volts the results
would have been different. The increase in
current (0.5 to 0.6 amps) through the
motor would result in the current through
R1 increasing from 2.5 to 2.6 amps. The
volt drop across R1 would again increase
proportionately but this time only from 9
volts to 9.36 volts (9 x 2.6/2.5). The motor
voltage would therefore reduce less than
in the first case, that is to 2.64 volts rather
than to 2.1 volts, the change in speed
would therefore be less. From this it can
be seen that the greater the current
passing through the potential divider the
less its output is affected by changes in the
load placed onit.

I must though clarify that the above is
an over simplification as the decrease in
voltage at the motor is also apparent at the
resistor R2 the current through this will
therefore drop, compensating in part for
the increase in motor current, the changes
in motor voltage are therefore less than
suggested. However, whilst
mathematically not totally correct, the
principle it attempts to explain is still valid,
the greater the current through the divider
compared to the load the more stable is
the output, Actually, the motor voltage
falls from 3 volts to 2.6 V in the first
instance and with the higher current
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through R2, to only 2.9 V. The principle
would of course be equally appropriate to
a potential divider feeding any form of
varying load, not just a motor. For the
mathematically minded the formula for
calculating the change in Vo for a change
inlm is.

Vo = Vin - (R1 x Im)
an- R g m
1+ A

The suggested method of motor speed
control would have been used in the pre
electronic era, even for guite large motors.
It should be obvious though that it is very
inefficient in terms of power consumption
as the divider uses even more power than
the motor itself. Its use in the application
used for my explanation may just be valid
for the workshop owner who does not
want to delve into electronic systems. In
this case the potential divider could be
made using more than two resistors giving
more than the two speeds suggested.

The main purpose of the explanation is
to highlight the fact that when setting up a
potential divider, the actual value of the
resistors can be almost as important as the
ratio between them. | chose the case of a
motor with a varying load as | felt this
would be better understood, it is though
equally applicable to dividers in electronic
circuits. In this case though, with the load
current often being in micro amps the
current through the divider can be
proportionately much higher and the effect
of load change almost nil.

Voltages in a loop

Understanding the effect of current and
resistance on the voltages in a loop is
essential to the understanding of electrical
circuits, Rather like the law mentioned
above for currents arriving and leaving a
point in a circuit, Kirchoff also provided
another law for the voltages in a loop. This
though is a little more complex to
understand and so my wersion states that
the sum of the voltages in a loop is always
zero, Considering Sk 9 we see that the
current resulting from the applied voltage,
Vin, produces voltages of V1 and V2 across

the resistors R1 and R2. In terms of the
loop it can be seen that the polarity of the
voltages V1 and V2 are in the opposite
direction to Vin, it can be said therefor that
the sum total of the voltages in the loop
equals zero, that is Vin- V1-V2=0.

So far no doubt you have assumed that
the voltage source is from a battery or
some other fixed voltage power supply.
Frequently though, an element of a circuit
is just fed from some other portion of the
overall circuit, Sk 10 shows a typical
example. Here resistors b, ¢ and d form
loop 2 and again the sum total of voltages
will be zero, that is Vb minus Yc minus Vd
will equal zero. The same rule would also
apply if we considered a third loop
comprising Vin, Va, Ve and Vd.

When considering Sk 7, it was stated
that the output voltage could be arrived at
purely by taking the ratio of the resistors
R1 and R2 in relation to the supply voltage.
It will though in some cases be preferable
to work the voltages out in terms of the
individual resistance and the current
flowing through it. With this in mind, the
law, known as “Ohm’s law”, detailing the
relationship between volts, amps and
ohms is equally applicable to an individual
resistor in a complex circuit asitis to a
single resistor connected direct to a supply
(Sk 3). Considering the circuit shown in Sk
11 where the circuit is feed from a known
current rather than a known voltage the
voltages V1 and W2 can be arrived at using
the product of the current and the
individual resistor values.

Vi=R1xI| and V2 = R2 x|

Whilst not common, a circuit may be
fed from a circuit that controls the output
current irrespective of the load placed onto
it, in this case the above methods would
have to be used, not knowing the supply
voltage. The above illustrates that Ohm’s
law can be used to calculate the value of
the unknown which ever of the three
values this is, even for a single component
in a complex circuit, The alternative forms
of the formula being.
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Power also be expressed as Power=(Rx ) x|

So far we have discussed electricity in
terms of voltage (pressure) and current
(flow) neither of which individually give
any indication of the work being done.
Back to our water tank illustration, we
could have a large head of water with the
tap almost closed or an almost empty tank
with a wide open tap, both moving the
same amount of water. This because the
water would be under higher pressure in
the first case compared to the second.
Work being done is therefore given by the
product of voltage and current in a circuit,
the result being in Watts.

Power = V x | watts

This parameter will be applicable to
different components in differing ways,
most simply it will be the heat generated
by a heater. In the case of a heater the
wattage value is the crucial value, being
chosen so as to provide the degree of
heating that the circumstances demand.
However, in the circuits above the resistors
are there to provide control over voltages
required in other parts of the circuit, the
power that the resistor consumes is
coincidental to the working of the circuit. It
is though essential to calculate individually
the wattage dissipated by each so as to
ensure that it is working within its limits. If
not, then the resistor will overheat and fail,
possibly also causing damage to adjacent
components, even burn a hole in a printed
circuit board, known to happen even in
professional circles.

Returning to Sk 11 the power dissipated
by each resistance could be calculated
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that simplifies to Power = R x |2. From this
it can be seen that for resistors carrying
the same current the wattage consumed is
proportional to the resistor values.
Typically if R1 is twice the value of R2 so
will be the power consumed. R1 and R2
can therefore be of differing power ratings
and therefore physical size. Like the
formula for Ohms law, the formula for
power consumed can be expressed in a
number of ways.

Power =V x| or=Rx I? or %%

At first, it may be considered that there
is an error as the second formula shows
the power is proportional to the value of
the resistor R whilst in the third it is
inversely proportional. Please be assured
that it is correct it is a quirk of how the

formulas are presented, one in relation to
a known current and in the other a known
voltage. As an interesting exercise you
could attempt to arrive at the second and
third formula using the first formula for
power and ohm's law.

Importance of the
power consumed

If you are constructing electronic circuits in
the home workshop, available
components, or simplifying their purchase,
may dictate using resistors of a higher
power rating than is needed. This though
will not effect the working of the circuit in
any way. If however circuits are being
designed for use in aviation or space flight
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where weight is crucial, or domestic
electronics where miniaturisation is
important, then the power rating and
therefore the physical size of component
may be vital.

Consideration to the power consumed
by a resistor being used to control a small
motor will be equally important but again
using one with a higher power rating in no
way effects the working of the circuit.
There is though in electronics, or in higher
power circuits, a vital consideration in
terms of power rating of a resistive
component. A component having a larger
power rating than the circuit demands will
run at a lower temperature. This may be
beneficial in terms of its reliability or its
effect on neighbouring components.

Capacitance

Whilst the term resistance in basic
electrical theory is applicable to many
components, not just a resistor,
capacitance is solely appropriate to the
humble capacitor. Of course, capacitance is
a factor in other situations. A very long
cable will have significant capacitance
between its individual cores and at very
high frequencies be a consideration at
quite short lengths. Such considerations
are though beyond what can be
considered basic.

Probably the most simple explanation
regarding the capacitor is to compare it
with a rechargeable battery, it can store
power provided from one source and then
make it available later, maybe to another.
However, here the similarity ceases as the
battery will have a nominally fixed voltage
between it being charged and discharged
whilst the capacitor can be charged to any
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voltage value from zero up to its designed
maximum. A mechanical analogy is to
liken the capacitor to a spring, which will
compress (storing energy) as a force is
applied, releasing the energy when the
force is removed.

Initially, a fully discharged capacitor is the
equivalent of a short circuit (zero resistance)
and will theoretically take a very high
current from the power source charging it,
infinite if one applies a voltage to zero
resistance. The current will though be
limited by the power supplies own internal
resistance and of the connecting cables, itis
though rarely an acceptable situation.
Because of this, capacitors are invariably fed
via a limiting resistor which as will be seen
limits the initial current but has little effect
on the value of the eventual charge voltage,
only the time it takes to arrive at this value.

Let us consider the circuit in Sk 12.
Initially, with the capacitor fully discharged
(zero resistance) the circuit will be the
equivalent of Sk 3 with the resistor solely
determining the level of the current. The
flow of current will though commence to
charge up the capacitor and the resultant
voltage begin to oppose the supply
voltage. Taking the example of the
capacitor having reached a voltage of a
half of the supply voltage (Vin) the
effactive voltage in the loop will now only
be a ¥ of that originally {Vin - Vi¢) and
similarly the resulting current. As a result,
the rate of charge will decrease and will
continue to do so as the capacitor voltage
approaches the supply voltage, Sk 13.
Note how, as the charge on the capacitor
approaches Vin, the current and the
resultant voltage across the resistor, Vr,
both approach zero.

In theory, the capacitor will never be
charged fully to the value of the voltage
supplying it as the charging current will
become progressively less as the two
values attempt to merge. What then will
control the charging time. The greater the
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value of the resistor the lower will be the
charging current and therefore the longer
will it take to charge up, Sk 14. The value
of the capacitor will have a similar effect,
the greater the value the longer will be the
charge up time, in both cases though the
charge voltage eventually reaches Vin.
Defining the charge time, known as the
“time constant” (TC), of a
resistor/capacitor combination is with the
mathematical product of their two values.

TC = R x C seconds

The resulting value is the time in
seconds to reach a charge of 62.3% of the
applied voltage. At five times this value the
capacitor will be essentially fully charged,
that is over 99%. In making the calculation,
resistance must be in ohms and the
capacitance in farads. Do though note that
the capacitance is in farads whilst in
practice capacitors are rarely more than a
few micro farads, a factor of ten to the
minus 6 must therefore be included.
Typically, a circuit with a resistor value of
2000000 ohms and a capacitor of 25 micro
farads the time constant will be 50
seconds.

The calculation is equally applicable to
the discharge time with the product of the
resistance and capacitance values giving
the time taken for the charge to reduce by
62.3%, when the supply is removed and a
discharge path provided. If a discharge
path is not provided when the supply is
removed the capacitor will maintain its
charge, only very slowly decaying as a
result of the capacitors own leakage
resistance between its two sets of plates.
Televisions, especially older designs, were
renowned for having lethal voltages
present for this reason well after the
supply had been removed.

Uses for the resistor capacitor
configuration are many but most if not all
are there to make use of the time element.
Many applications surface in electronic
situations, frequently to limit the effect of
interference, Sk 15. In this example the
time constant of R and C must be short
enough for V out to follow accurately the
varying input signal but sufficiently long
not to react to the much faster interference
spike, Sk 16.

A much simpler application would be
for a simple timer. In this case, a fixed
voltage (Vin) could be applied and Vout
triggering some device when the voltage
reaches a certain level. The time delay
could be anything from a fraction of a
second to a few minutes depending on the
values of R and C. Using a variable resistor
for R would enable the time to be varied.

Whilst it is of very much less
importance than in the case of resistors, |
will for completeness cover the situation of
capacitors in series and parallel that are
mathematically the reverse of the case
with resistors. The effective capacitance of
two capacitors in parallel is the sum total
of the two.

Ct=C1+ C2

In the case of two, or more, in series the
result is less than the smallest.

Ct = 1
%+ &
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Inductance

The subject of inductance is much more
complex than that of resistance, or even
capacitance, and can only be covered here
in the most basic terms, there are though
some surprising similarities with
capacitance. Whilst components having
near pure resistance or capacitance do
exist, typically a heater or a capacitor, pure
inductance does not. An inductance will
consist of a coil of wire that will have a
resistance value and which has to be taken
into account in more complex applications.
For these explanations though it will be
ignored.

| am a great believer in the approach
that it is easier to understand the what, if
you have at least a basic understanding of
the why. First therefore, | will give a very
brief explanation of how electricity is
generated magnetically.

Electricity generation

If a wire is connected to a sensitive
voltmeter and laid alongside a magnet
the meter will read zero. If then the
magnet is removed it will be found that a
voltage is developed as the magnet is
moved and will again when the magnet is
replaced but will vanish when the magnet
is at rest. Similarly, if the wire is taken
from the magnetic field a voltage will be
apparent as it will be as it is being
returned. From this it can be seen that a
voltage is only produced when the
magnetic field strength is changing, either
increasing or decreasing. Also of
importance, is the fact that the value of
the developed voltage is dependent on
the rate of change rather than the value of
the field strength. For example, fast
movement in a weak field can produce a
higher voltage than a slow movement in
a strong field. Another important fact is
that the polarity of the generated voltage
depends on whether the field strength is
increasing or decreasing.

The change in field strength can be as the
result of the wire or the magnetic field
physically moving as in a generator or,
the current in a coil changing resulting in
a change of field strength which then
generates a voltage back into the coil
itself or another wound along side, asin a
transformer. If it is a self induced voltage
this is called “Back EMF" being an
abbreviation of back electromotive force,
“Counter EMF" is also used though rarely
in the UK.

Back to inductance

Let us now consider inductance. Sk 17
shows a voltage Vin being applied to an
inductance L via a resistor R. At the
moment of switch on the magnetic field,
whilst weak, will increase rapidly and will
cause a high voltage to be generated in
the inductors own windings, back emf as
explained above. The polarity of this is
such that it opposes the supply voltage
limiting the current flow as a result.
However, as the field strength
strengthens the rate of change reduces
and therefore the back emf voltage being
developed. The current increases as a
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result until its value is solely dependent
on the applied voltage and the value of
resistor R. At this point V1 will equal zero
{on the basis that the coil has zero
resistance).

The graph, Sk 18, follows exactly that
for the rise in voltage of a capacitor being
charged but in this case it is the current
that is increasing. The method of
calculating the time taken is also similar,
but this time it is the result of the
inductance L being divided by the
resistance R, again known as the time
constant and giving the time taken for the
current to rise to 62.3% of its maximum.

TC = % seconds

For this R will be ohms and L in Henrys,
do note though that inductors are
normally in milli Henrys so a factor of ten
to the minus three must be included.
Similarly, as is the case with capacitance,
the current will continue to rise until after
five times the “time constant” the current
will have arrived at its maximum. The
calculation is equally applicable to the
current decay time giving the time taken
for the current to reduce by 62.3% when
the supply is removed and a discharge
path provided.

If a discharge path is not provided
precisely when the supply is removed
then the circumstances differ markedly
from the situation when a capacitor is
disconnected as an inductor cannot retain
the energy stored magnetically. Sk 19
shows an inductor (typically a relay coil)
being switched on (A) and off (B). On
switch on the induced voltage will oppose
the supply voltage and the current will
build up gradually as illustrated in Sk 18.
As there is no additional resistance in the
circuit the final current will be limited
only by the coils own resistance. Whilst
this sequence will delay the operation of
the relay it will only be micro seconds
due to the values for coil inductance and
resistance resulting in a very short time
constant.

Nowv, when the coil is de-energised
(Sk 19/B) the field strength will
commence to reduce rapidly again
generating an induced voltage (back
emf). However, as the field strength is
reducing, the polarity of the induced
voltage will reverse as the polarities
shown on Sk 19/B indicates. With no
current path available field strength will
fall rapidly resulting in an extremely
high induced voltage which the
switching contact must break. In many
cases the high induced voltage will be
more than the contact can cope with,
resulting in a failed switch. Also in
electronic assemblies a relay may be
switched by a transistor causing similar
problems. Fortunately, the reversal of
the induced voltage permits a diode to
be added across the coil that will only
conduct on switch off, Sk 19/C. This
current will hold up the field strength
reducing the rate of change and the
magnitude of the back emf, Sk 20. For
any reader unfamiliar with diodes, they
are devices which act like a one way
valve, and will conduct in only one
direction.

The arrow directions given on Sk 19
and elsewhere show the “conventional
current” flow from the positive terminal to
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the negative. At the microscopic level
electrons actually travel in the reverse
direction, however for our practical
purposes we will consider conventional
flow. Here a diode will conduct in the
direction of its arrow symbol.

Inductors and
capacitors compared

‘Whilst the calculations, and resulting
waveforms, relating to the “time
constant” of both inductors and
capacitors are similar, there are some
important differences. Most important is
that a capacitor opposes changes in
voltage, but an inductor, changes in
current. Another important difference
occurs on switch off as a capacitor can
retain its charge on switch off whilst an
inductor cannot, causing problems as
mentioned above.

In the wider world of
electrical/electronic equipment capacitors
are very much more used for the
characteristics they possess than do
inductors, As a result, inductance can
largely be ignored in the case of the
equipment of interest to readers of MEW,
even though it will be in existence, (in the
background) for many of the components
used, such as relay coils, transformers,
and electric motors. ’

In the next issue the subject will
be predominantly about AC supplies.
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TRADE COUNTER

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

Myford collets again available

The following announcement was received from Chris Moore, Managing Director, Myford Ltd.

“Myford Limited are delighted to advise their customers, that after a very long delay, we are once again in a position to supply our
famous 11445 Patent 2 M. T. collets.

For those of you who are unaware, these collets were latterly manufactured by Crawford Collets (part of the 600 Group of
companies) at Witney in Oxon. In 2003, the Crawford factory was closed and manufacturing was transferred to the Pratt Burnerd
works at Halifax. Some swingeing price increases soon followed and by 2003 Crawfords were wanting to supply the same collets to
Myford at £29.00 each, when the Myford list price was just £18.60 plus VAT.

In the interim period, Myford have been co-operating with a number of collet manufacturers both in the home and overseas
markets, in an endeavour to find a competent manufacturer, who would be capable of producing a quality collet to the specified
accuracy for an affordable price. The net result of nearly 4 years of trials and tribulations, is that we are now receiving supplies of
collets, manufactured in the UK, at a price that we believe is still affordable.

Myford would like to remind readers that the main advantage of the Myford 2 M. T. collet, which is located and closed by means of a
nose piece, is that the collet features a
through bore. Most other 2 M.T. collets
have a blind bore and are closed by
means of a draw bar. The Myford collet
permits longer lengths of material to be
passed through the collet, where it is
then supported in the spindle against
whirling, and allows the part to be
machined and positioned nearer to the
spindle nose to greater accuracy.

Imperial collets are available in
individual sizes from 1/16in. to 1/2in. in
64th increments (32 in a full set), or
metric collets in individual sizes from
2mm to 13mm in 0.5mm increments (23
collets in a full set). The price is £21.62
per collet plus postage and VAT.
(Crawford Collets still list a 2 M.T. Collet
at approximately £123.00!)"

Myford Ltd can be contacted at
Wilmot Lane, Chilwell Road, Beeston,
Nottingham, NG9 1ER. Telephone 0115
925 4222

Brass sections from
Folkestone

Folkestone Engineering Supplies is a

Would readers wishing to make use of this facility please note that the maximum family business run by John and Laura
total value of items accepted for a “For Sale’ entry is £50. Bridges. They have become wvell
To advertise goods of a greater value, please contact our Classified known for a comprehensive materials
Advertisement Department. Please indicate clearly if an item is intended for Link Up. and fastener list which has just been

expanded by the inclusion of a range
of brass flat, round and square

sections. Folkestone offer a “cut to
F R F R E E F R A L E size” service with no waste, no
minimum order value, or VAT. For

more information, phone them on

® Motor reversing switch, suit 01303 894 611 or write to
® Six off No 12AF 0.12dia. Axiflat Myford, Boxford or similar lathe 62 Canterbury Road, Hawkinge, Kent,
Taylor Hobson engraving cutters. with wiring instructions.£20. CT18 7BP. The website is
Brand new free to good home. Burnard 4 jaw chuck, good www.metal2models.btinternet.co.uk
Please phone 01908 316 073 condition, Myford back plate and email address
£45.Please phone 01723 362537 metal2Zmodels@btopenworld.com
(Scarborough)
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Pro Machine Tools

It was during a conversation with Bryan
Tate of Pro Machine Tools that | learned of
the latest developments to the Wabeco
range. Most machine tools rely on
traditional dovetail slide geometry for the
various movements. This entails metal to
metal sliding (just like a plain bearing), with
the inevitable eventual wear being taken up
by adjustable gib strips.

The Wabeco 1410 LF is now supplied for
CNC use with linear bearings in place of
conventional slideways, and travel now at
500mm -X and 200mm - Y. These linear
bearings use rolling elements rather than
sliding, and so are virtually wear and
maintenance free. With this technology, it is
essential to keep swarf out of the bearings,
and thus concertina covers are included.

Max distance from spindle to table is
370mm. A choice of variable speed motors
is offered, 2HP or 3HP, the latter giving
P e ek S R 2 spindle speeds up to 7500 rpm, ideal for
S=_Cm=="  CC-F1410 LF high speed small diameter cutters and engraving work.
Three spindle choices are available, MT2,
MT3, and I1SO 30. These Morse taper
choices will suit many hobby machinists from the viewpoint of compatibility with existing kit. My own assessment is that the ISO 30
would be worth a serious look. This is a bit of a non-preferred industrial standard, so tooling may be found at bargain prices. Also, |
recently watched a friend using an older Emco mill with this fitting, and was impressed with the ease of cutter changing due to the
taper geometry.

On the software side, the traditionally offered Mill Plus gives 2 D, upgradeable to 3D, while NC CAD gives full 3D. In addition,
Mach 3 is also available, which may be configured to give up to 6 axis operation.

For more information on the Wabeco machines (or the Emco or Golmatic ranges), contact Pro Machine Tools at 17 Station Road
Business Park, Barnack, Stamford, Lincolnshire, PE9 3DW, or telephone 01780 740956

Higher performance from Loctite

Parent company Henkel has announced improvements to and new products within the
Loctite range. The new Speedbonder adhesives are two part acrylic products intended
to bond aluminium, steel, and galvanised surfaces to a variety of different substrates
which may include plastics and composites. H8000 is aimed at aluminium, H8500 at
steel, and H8600 at zinc.

Improvements have also been made to several of the instant adhesives and
launched two "toughened” products - Loctite 435 (clear) and Loctite 438 (black)

Arc Euro Trade

Over the last couple of years or so, a number of builders have followed Dick Stephen's
lead in choosing the X3 mill as a candidate for CNC conversion. Recently, John Stevenson
and Steve Blackmore have been working in cooperation with Arc Euro Trade (who supply
the machine) to produce a highly specified kit of mechanical and electrical components to
convert an X3 mill to CNC operation.

The conwversion kit includes:

NSK ballscrews mounted on pairs of angular contact bearings on all three axes

3120z.in. stepper motors driven by 7.8amp drivers de-rated to 2.8amps for cool running
and reliability

Custom made motor mountings and electrical enclosure

Specified set up support time on both mechanical and electrical issues

Picture story book giving detailed guidance for the home converter.

The chosen software is Mach3 which in addition to being able to control up to six axes, also permits the use of a webcam for lining
up and centering. As this is accomplished within the Mach3 program, positional accuracy is maintained. The resolution of this
capability is claimed to make it easy to detect moves of 0.001in.

The conwversion kit is available from Arc Euro Trade, and an additional facility is available for those who would prefer to purchase a
ready built machine. In this latter case, the machine and kit are passed to John Stevenson for conversion.

For further details of the X3 and conversion kit, contact Arc Euro Trade at 10 Archdale Street, Syston, Leicester, LE7 TNA,
phone 0116 269 5693, If you wish to explore the option of a ready built machine, contact John Stevenson in the first instance by email
to john@stevenson-engineers.co.uk
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IMPROVEMENTS TO

THE CLARKE
CL500M &

4. The installed compound gear for fine feed.

ollowing on from part one in the

last issue of MEW, this second part

of the article deals with the three

other modifications previously
discussed, the finer self-acting feed, the
madification for left hand screw-cutting,
and the calibrated hand wheel for the
mill/drill head.

Finer self-acting feed

The preferred machine set-up would
contain a Norton quick-change gearbox.
However, on this machine, the self-acting
feed is operated by changing the loose
screw-cutting gears to give as low a ratio
as possible between the headstock and the
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leadscrew. However, changing from
screw-cutting to self-acting feed and vice
versa is fiddly, involving removing E-clips,
work with spanners, and changing loose
gears. This modification reduces the
amount of work and the number of loose
parts. It also reduces the ratio further,
hence improving surface finish when
normal turning.

As supplied with the machine, the gear
train for normal turning is as shown in
figure 4. All gears are 1 module. The 50
tooth gear and the 30 tooth gear shown in
this figure, are mounted on a splined shaft,
with a spacer between, hence there are 5
parts for this shaft (including the E-clip
holding the assembly onto the axle. These
parts were replaced by a single part

Jim Wilks describes further
changes which may also be
applied to the “clones” of this
machine from other suppliers.

{excluding the E-clip.) Details of this part
are shown in Sketch 10. This gear unit was
made from phosphor bronze as this was
available, but carbon steel with a plain
bush could have been used instead.

It was found that the centre distance
between the fixed axes of the 24 tooth
gear and the new replacement gear would
allow a 51 tooth gear to mesh with the 24
tooth gear, giving a slightly lower gear
ratio. The second gear of 20 teeth also
reduces the owverall ratio.

The original external gear ratio was:

o X Box Tu=19.72

The leadscrew pitch is 2min, and to cut
a 2mm pitch screw, the following gear
train is stated in the manual:

e X B X U =
1.4: 1 with the headstock change lever in
the RH position.

Hence, the internal ratio in the
headstock must be 1:1.4 { 5:7) with the
lever in the RH position. By inspection, the
ratios with the lever in the LH position are
50% of those in the RH position, i.e. (5:14)

The original overall ratio is therefore:

¥z X % =1:27.22, i.e. 0.073 mm per
rev.

The new overall ratio is therefore:

X % X X% o= 1:33.32,
i.e. 0.060minperrev.

Also, the gear mounted on the
|leadscrew axis slips onto a splined shaft
and is held in position with a spacer, a
washer and an M6 nut. The spacer and
washer were replaced with a single piece
as shown in Sketech 11. See photo 4 for the
installed compound gear.

A project planned for the future, is to
replace the % tooth compound gear to
simplify gear changing further. As an
aside, the gear cutting was carried out with
a single point fly cutter, which was ground
to shape by comparing it with the supplied
change gears, The gear profile was found
to be perfectly satisfactory for the low
speeds used for screw-cutting.

Madel Engineers’ Workshop
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2 GEARB
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Material: Phosphor-bronze
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Fig. 5b Setup for cutting 1.5mm pitch lh thread

NOTE: GEARB IS MOVED AXIALLY OUTWARDS BY SLIPPING
SPACER ONTO SHAFT FIRST, THEN SLIDING ON GEAR.
THIS HAS THE EFFECT OF DISENGAGING GEAR B FROM
MESHING WITH GEAR A NEW IDLER GEAR CAN THEN
MESH WITH BOTH GEAR A AND GEAR B,

~GEARA ©

Left hand screw-cutting
modification

A tumbler gear was considered, but
rejected as there does not appear to be
enough space in the belt guard/gear case
to install it. It was therefore decided to
install another idler gear between the 24
tooth gear on the headstock output shaft,
and the 50 tooth gear at the start of the
screw-cutting gear train.

A length of 2in. diameter bright mild
steel bar was available. The largest 1
module gear to give an outside diameter
of say 50mm has 48 teeth, An idler gear of
48 teeth was therefore chosen. As an
example, figure 5a shows the set up for
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Sk 11 Gear retainer
Material: Mild Steel

cutting a Right Hand 1.5mm pitch thread.
The set up for cutting the equivalent Left
Hand 1.5min pitch thread is shown in
figure 5b. This gear is mounted on a %in.
diameter shaft, which in turn is bolted to
the inside of the gear case. This diameter
was chosen as a %in. reamer was
available, and the shaft is robust enough
allowing for a lubrication hole through the
centre. For details of the gear, shaft and
reinforcing plate, see Sketches 12 to 14
inclusive.

The Idler Gear Shaft is bolted to the
inside of the belt guard cover as shown in

photo 4. The existing belt guard cover has
a small cover piece to close an opening at
the side of the headstock. This is replaced
by another more substantial reinforcing
piece as shown in Sketch 14. The Idler
Gear Shaft as shown in Sketch 13 is
offered up to enable the 24 tooth
headstock output gear and the 50 tooth
primary gear to mesh correctly, the fixing
holes then spotted through, and opened
out to 5.5 mm diameter to attach the shaft
to the belt guard.

In operation, to change to Left Hand
screw-cutting, the 50 tooth gear at the
start of the gear train is removed from its
shaft, the spacer slipped on first, then
followed by the 50 tooth gear and then
the subsequent gear for meshing with
the next gear in the train, as shown in
figure Bb. The new 48 tooth Idler Gear is
then slipped onto the Idler Gear Shaft
and retained with a 13mm ‘E’ clip. This
procedure ensures that the 50 tooth gear
is moved axially out of mesh with the 24
tooth gear, and the 48 tooth gear is wide
enough to mesh with both the 50 tooth-
and the 24 tooth gear, therefore changing
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SPOT THRO FROM EXISTING HOLES [ GROOVE TO SUIT 'E CLIP
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T e DIA 12 FOR CHUCKING
P 8 Sk 13 Idler gear shaft
Material: Mild steel welded construction
o o
1 4-SPOT THRODIASS
FROM IDLER GEAR SHAFT
b Sk 14 Cover plate
Material: Mild steel sheet 16 swg

UCUT 1.5Wx 1 DP
_‘__“— MED. KNURL H

o 0
2 5
= = 3
(=] (=] I
- —j Sk 15 Milling head
2 J|—35 calibrated handwheel
assembly
2 ©
NOTE
100 DIVESONS ENGRAVED AROUND CIRCUMFEREMCE OF . N .
T 5 MAIN DIVISIONS MARKED 1,2, 3ETC. T
TR PR D . e Parts List Associated with Sketch 15 Assembly
Sk 16 Thimble
Material: Stainless steel tube 2.5in x 10 Ttem Sketch Description Note
swg (0.128") wall No. No.
1 16 Thimble stainless steel #304
the direction of rotation of the 50 tooth 2 17 Boss mild steel 1
gear. The remainder of the gear train is 3 18 Shaft mild steel
then identical to the equivalent RH 4 19 Fixed reference mark stain. s & mild steel 2
thread. See photo 5 for the installed 5 20 Leaf spring spring steel :
Idler Gear. 6 21 Loose handle stainless steel 4
i 22 Spindle mild steel
- 8 - Clarke tailstock handwheel cast iron 5
Cullbru'led hand wheel 9 = Acorn nut m 10 carbon steel phosphate treated
5 " 10 - Square parallel key 4 x 4 x 17 long key steel
on mill drill head 1 - Hex socket set screw mb5 x 12 long grade 12.9
12 - Hex socket cap screw m6 x 45 long grade 12.9 6
In the milling mode, the vertical fine feed
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SLIDE FIT IN THIMBLE

Sk 17 Boss
Material: Mild steel

5. Idler gear is fitted for LH threads.

£ & Sk 18 Shaft
& - L %m Material: Mild steel
o 2 § =3 2 WIDE UICUT
< O ¥ 2z TO CORE DIA
s / = o
B =
J::} / )82 | =
- y’ | i
1_//,'/ T o
/ o g8 25 4,
| S q§ 9 2 d
a I SECTION A-A 6. Down feed arrangement as received.
20 =0
60 23 17 = of the milling head is controlled by a worm
&% and wheel driven by a phenolic resin knob.
- — R The only calibration is on the coarse feed
110 nE shaft, and the sub-division marking is in
millimetres and 40 thou. only. To obtain a
finer feed involves using a dial gauge and
NOTE: magnetic base to measure the movement
EXISTING SHAFT IS ATTACHED TO WORM SHAFT WITH A of the milling head, which is inconvenient
T-’.?_‘:Eg PEN HI_:P?-'SALEI!ESEE%&A;OTHB_NE;V SHﬁ?’ER to say the least. Also, the plastic knob is
© QN'H(;:.ED w Ao LINEUPWITI small and awkwardly placed for ease of
movement.
s To overcome these drawbacks, the fine
CODS"I’UC"IOI’I Nol'es feed shaft was redesigned to include a
calibrated thimble capable of being zeroed,
1. Boss is attached to shaft using item 11 hexagon socket set screw, deeply dimpled and driven by a substantial hand wheel. The
into the shaft. lathe longitudinal feed, cross slide and top
2. This part (item 4 sketch 19) is shown as made from mild steel however, the section slide thimble subdivisions are stated on the
containing the reference mark was made from stainless steel to prevent rusting. machine as 0.05 mm and 0.002 inches,
3. Leaf Spring (item 5 sketch 20) is made from a section of lawn mower rewind which are near enough equal for practical
spring, and is similar to the leaf springs in the lathe thimbles. purposes. For aesthetic reasons, the thimble
4. Loose Handle (item 6 sketch 21) is shown as made from mild steel, however was made to closely match the lathe
stainless steel was available and was used to prevent rusting. thimbles. Also a spare tailstock hand wheel
5. Handwheel (item 8) is a spare part for the lathe tailstock; Part No ZHT 3000224 and was obtained from Machine Mart to match
is available by Mail Order from Machine Mart at approximately £8.31 inc. VAT. the lathe, again for aesthetic reasons!
6. Fixed Reference Mark is attached to existing cast iron housing by replacing existing A substantial length of 24in. O/D x 10
cap screws with the over length screws shown (item 12). swg 304 stainless steel tube was available,
and so this was used for the thimble. The
See photo 6 for the milling head vertical adjustment on the machine as-received, calibration of the thimble was arrived at by
and photo 7 for the modified shaft adjustment with the calibrated thimble installed. setting up a magnetic base with a dial
gauge bearing on the underside of the
milling head. The plastic knob was marked
so that the vertical movement could be
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Sk 19 Fixed reference mark
Material: Mild Steel

| Sl P
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7. Added graduated fine feed dial and hand wheel.

accurately measured for each full turn of
the knob. One complete clockwise turn of
the knob mowves the milling head
downwards by 5mm.

The thimble was marked with 100
divisions, so that each subdivision
represents 0.05mm. The divisions were
engraved with a scrap high speed steel
router cutter ground to a 60deg. point. The
numerals were added by stamping using a
jig for alignment as engraving facilities are
not available. To reduce the amount of
stamping, only the full millimetres were
marked.

When the new thimble was installed, it
was found that rotating the fine feed shaft
by exactly 19 turns actually moved the
quill downwards by 96mm, instead of 19 x
5mm = 95mm. As this discrepancy
represents the ratio between 0.002inches
and 0.05mm, it is thought that the worm
gearing between the fine feed and the
coarse feed shafts was arranged to give a
0.200inch movement per revolution of the
hand wheel rather than 5mm. As the other
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machine sub-divisions are stated as 0.05
min and 0.002 inches and in practice do
not cause any problems over small
distances, it is felt that this discrepancy is
unlikely to cause difficulties. See Sketch 15
for the assembly and item numbers and
Sketches 16 to 22 for the

20R

Sk 20 Leaf spring
Material: Spring Steel 24
swg x 6.5 wide

350 ©
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© o 2 ®
3 50 5 =
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Sk 21 Loose handle
Material: Mild Steel

lever. It was found that there was
insufficient clamping force to prevent the
head from swivelling on the column,
particularly when taking heavy cuts. The
existing M10 threaded stud was replaced
with a stronger silver steel stud, the M10
thread was tapped right through the
casting and the hand-operated lever was
replaced by a screwed rod joining nut. The
greater thread engagement length was
found to be necessary to prevent
thread-stripping. This nut can be tightened
using a 17mm A/F socket spanner and
tommy bar to provide extra torque.

The success of the various
modifications discussed here, was
encouragement enough to try some more
modifications later. One possible
modification for the future would be to
arrange a shear pin or overload clutch for
the screw-cutting gear train, in view of the
small tooth size (No. 1 module ) and the
known possibility of major crashes!

Watch this space!

detail parts. The
associated parts list
correlates the item
numbers, sketch numbers,
and construction notes.

Conclusions
and future
work
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During milling, the milling
head is adjusted up and
down and clamped to the
circular column using a
hand-tightened small
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REVIEW OF THE

CHESTER 626 MILL

Mike Haughton looks back
over a year or more of using
this popular vertical mill,
factory fitted with an Align x-
axis power feed and 2-axis
Newall DRO.

The story so far...

| have gradually progressed to a Myford
ML7 lathe, constructed and used a Dore-
Westbury vertical mill, refurbished a
Centec 2A horizontal mill and added a
Chester Craftsman 12in. swing x 18in.
lathe, an import. Current workshop
projects include a Quorn tool and cutter
grinder, a Jacobs gear hobbing machine
and a Centec Automil refurbishment.
Having sold the Myford and Dore-
Westhury privately it was time to add a
vertical mill that matched the capacity of
the Craftsman lathe.

Choices, choices!

In common, | suspect, with most Model

Engineers my ambitions are towards

bigger machines, the only

limit, other than budget,

being the physical ./‘

size and weight |

limitations of the ‘

“shop”. We all want

quality, capacity, versatility

and precision, but don't want to

pay for them! My self built Dore-

Westbury vertical mill was a

fine machine and gave

years of good

service but, for

heavier work, it

lacked rigidity (mass), capacity and had a

round column; with all the attendant

problems of relocating the cutting tool

when the head was raised or lowered.

It also had a 2MT spindle, which |

grew to dislike. Rejecting round

column mills, | had at a stroke

eliminated the ubiquitous round

column “Taiwanese Mill-Drill” of the type

originally made popular by Rong Fu and

subsequently copied by all and sundry.
There are a number of small dovetail

column mills available from Chinese

manufacturers such as Sieg. See

www.siegind.com and

www.arceurotrade.co.uk. | rejected these

as having too small a capacity and not

having a knee. | had been unable to

find, within my budget, a vertical

milling attachment and raising block

for either of my Centec Mills. | have

seen photographs of a late Centec

vertical milling head with quill and 30 Int.

taper replacing the normal 2MT. A rare
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beast indeed and expensive. Using both
Centec mills had taught me that a rigid
“knee™” mill with a dovetail vertical
column was a must, since this
arrangement avoids the relocation
problem and can deliver plenty of tool to
table height and rigidity. To raise and
lower the knee a screw lift is employed
and this feature more or less ensures that
the mill will be on a floor mounted
cabinet, as the screw has to go
somewhere below the base casting when
the knee is down.

=Y
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If you add the ability to swing side to
side and tilt the milling head left to right,
the generic name that seems to have been
coined for this configuration is the “Turret
Mill”. The phrase “Turret Mill” appears to
have been borrowed from Bridgeport
(Adcock and Shipley in the UK, now owned
by Renold)). However the Bridgeport head
also moves forward and backwards on a
ram and the business end nods. There have
been dozens of Bridgeport clones made
around the world but they are generally
bigger and heavier machines (over a tonne)
than | could install in my shop. {And |
suspect the average UK Home Workshop).

Since 1977 Myford have imported and
sold a range of VM series Taiwanese
vertical turret mills, no doubt suitably
reworked and fitted with UK motors and
switches. | have a Myford catalogue, dated
1988, that details the VM-C; VM-E and VM-
F models. The current version of this mill,
the VM-E is expensive and used versions
are quite rare. The VM-E has a table size of
30in. x7%in. (760x180mm)
www.myford.com

Researching past copies of Model
Engineer show that imported turret and
knee mills of the VMC type have been
around in the UK at least as long as the
Myford versions. As usual, Myford choose
their designs very carefully for their market
segment. Many of the importers have
exited the amateur market.

There are a currently a number of UK
importers of similar sized 6in. x 26in.

Turret Mills originating from the Far

East; Warco, Chester UK, Engineer's
Toolroom, and maybe others. Similar
models with 8in. x 30in. tables like the
Warco AIS seem to have disappeared.
Perhaps somebody can correct me?

Comparisons

Being a fairly cautious soul | constructed
an Excel spreadsheet of the features of all
the imported Turret Mills available in the
UK with table sizes around 26in. x 6in.
(By comparison a Bridgeport table can
be 32in. to 48in. long x Sin. wide.) | was
struck by the numbers of small
dimensional and specification differences
between the various machines and
concluded that either the importers didn‘t
want to appear to be offering the same
machine or there were several
manufacturers in China producing a
generic design. Somewhat like the
“pattern parts” situation with cars and
motor cycles. A Google search on the
Internet for "6x26 mill” showed a
similar situation in other countries.
Lots of imports, not all the same
spec. | have been told, by somebody
who regularly visits manufacturers in
China, that there are at least three factories
producing 626/VMC mills. There are even
more producing some of the mini lathes!
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2. “Align”™ step down transformer on back
of column.

A visit to Chester UK to see some of
these mills in the flesh and compare the
geared head mills (Lux and Super Lux)
with the belt drive variety (626) convinced
me that the model | was investigating was
right for my combination of space,
capacity, budget etc.

Getting the best price

| got the best deal from Chester UK at a
model engineering show at Donington.
Better than over the phone or website or a
personal visit to the showroom! | took
advantage of the show offer that included
the two axis Newall DRO and power
X-axis feed. My deal also included a clamp
set and some additional tooling. Be
prepared to bargain and stick to your guns.
| chose R8 taper over 3MT and imperial
over metric.

| was very careful to check that the mill
would be delivered with the DRO and
power cross feed fitted and the machine
assembled on its base.

A friend, John, had bought a similar
machine, a Warco VMC mill with power

3. Power feed and starter colliding.

feed, but no DRO, a few months earlier and
we have compared notes then and since.

Delivery and
installation

The machine arrived when Chester UK
said it would. It came bolted to a pallet,
fully assembled and embalmed in bubble
wrap and just about limboed under the
garage door frame on a pallet truck! Jack
Cox has previously written (MEW 87)
about the need for an engine lifter to
assemble one of these mills. | agree. |
needed one to get the machine off its
pallet and then again to move it into
position. As Jack commented, you will
also need skilled help to move a machine
of this size, | certainly did. (I was on
crutches at the time! This is not a single
handed task, even for the fit and robust.)
The machine weighs in at about 400Kg
(900Ib) and is very top heavy. It occupied
the space | had cleared for it in the shop
but | hadn’t appreciated how much space
you need around it for the table movement
and to get to the right side to change the
belts. So after a few weeks | moved it
again. Photo 1 shows my machine with
the background electronically removed.

4. Mill electrics inside column.

You don't want to see my workshop mess.

As soon as the bubble wrap was off |
powered up the machine to see all was
well. The house circuit breaker (earth
leakage) immediately tripped. Frantic
phone calls to Chester UK! They gave
permission for me to dig inside the
electrics housed on the back of the column.
The problem was the 110v step down
transformer that supplies the Align x-axis
power feed. A simple bit of rewiring and all
was well without the need for Chester UK
to send anybody out. Strangely, the Warco
VMC also tripped John's domestic supply,
but for different reasons and Warco
decided on a replacement.

There was no sign of rust and the paint
work was generally better quality than my
Chester Craftsman lathe. The quality of the
castings looks good. The painted parts
look well prepared and the moving bits
nicely surface ground.

In use, first
impressions

The sheer size and power of this mill, the
power cross feed and the Newall DRO were

5. X-Axis linear encoder mounted on the
back of the table.
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6. NC style spotting drill.

7. Machining Quorn parallel bores.
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far superior to anything | had owned
previously. From the outset, | found myself
just using the machine without any attempt
to check its accuracy or indeed any attempt
to dismantle it to make adjustments or
rework. | just cleaned off the transport yak
fat with WDA40, filled the lubricator reservoir
and started cutting. This machine should
definitely not to be regarded in the same
light as some of the early oriental
machinery i.e. as a set of castings requiring
further machining and careful reassembly.
Somehow, you instinctively know when a
machine is working well.

| found this mill to be powerful enough
and rigid enough to really shift a lot of
metal quickly and accurately. | started with
some 1in. dia.x ¥#in. Weldon shank carbide
insert indexable endmills (Little Hogger
from www.chronos.ltd.uk) held in an R8
split collet. | used them first on a number
of iron castings and then some HE30
(6082). The results were very good indeed,
the work ending up flat, square and with a
good surface finish.

Manuals

Both the Chester and Warco manuals are a
source of amusement. Better ones exist on
the Internet from North American
suppliers of similar machines or from the
files of the Yahoo 626 Group. (Don't
assume the spares part numbers read
across though).

Toolbox

This red item can be seen on the floor in
photo 1. The contents didn't agree with the
manual manifest. Check ASAP after
delivery.

The X-axis power feed

My mill was factory fitted with an Align
AL-500S power Table Feed. See
www.align.com.tw for details and
manuals. This is a 110volt unit, the step
down transformer being installed on the
back of the column. Pheoto 2. | have found
this unit eliminates a lot of tedious handle
winding, yet doesn't introduce too much
drag when turned by hand. Because it can
advance the table more consistently than |
can, the surface finish is much better. At
the very lowest speeds available, around
3rpm, feed-rate ¥in. per minute, the
available torque falls off. Not surprising
since the motive power is a brush motor
with an electronic speed controller.

This AL-500S unit is rated at a
maximum torque of 650 Ib/ins, but lesser
units from Align look superficially the
same and have lower maximum torque
ratings. Importers adverts seldom specify
which “free” x-axis power feed will be
supplied in their deals. Ask!

John's Warco VMC came with an Asong
AS-250 self-fit unit and this unit is definitely
less powerful and has a lower low speed
torque than my Align unit, but looks
superficially similar. | have been unable to
locate a website for Asong. | definitely
recommend the inclusion of at least one
powered axis on a mill of this size.

| have found two downsides to the
Align x-axis power feed. One is the loss of
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8. Lifting the motor pulley.

10. Quill return spring and dog clutch.

about 20mm of x-axis travel when the
table is well forward. There is a tendency
for the Align unit to foul the on/off power
switch. See Photo 3.

Secondly, and potentially more serious,
is the failure to interlink the mill
emergency stop button to the x-axis power
unit. So if you get into an emergency
situation you have to hit the E-stop and
disengage the drive handle at the same
time! The Mill's electrical controls are all
installed inside the column and look like
copies of Siemens. There is plenty of room
to make modifications. Photo 4

Newall Digipac
2-Axis DRO

ChesterUK fitted the Newall 10 micron
Microsyn™ linear encoders at the back of
the table (X-axis), see Photo 5 and to the
right of the knee. (Y-axis) Both encoders
(scales) are protected by lengths of
25x38mm alloy angle. The Digipac display
unit is mounted on an adjustable arm
attached to the machines main column.
The unit is mains powered by a separate
socket from the mill. In MEW 112 | have
already described using the Newall DRO to
measure the accuracy of the mill X and Y
lead-screws. They were remarkably good

and the adjustable thimbles large and easy
to read. The DRO indicated a backlash of
0.0045in. X and 0.0065in.Y as delivered.
The Newall DRO gives remarkably stable
readings to 0.0001in. and is accurate to
+0.0004in. per metre. Far superior to a
Chinese scale, in my experience, however
you pay a high cost differential. The
Newall even shows the deflection caused
by clamping the x or y axes and of course |
don't see the X and Y backlash. The
Digipac display is a fairly basic model for
lathes or mills but it will instantly convert
inches to mm. | have found the DRO
extremely useful for setting out locations
with a NC style spotting drill. The one
shown in Photo 6 is a bit oversized at
20mm. (Car Boot) This one is being used
in an ER32 Collet chuck and is very good
at not wandering off position.

When boring the castings for a Quorn
Tool and Cutter Grinder it is necessary to
maintain very closely positioned parallel
bores in a number of castings. Photo 7
shows how | achieved a good result with a
2in. boring head and using the DRO to
switch repeatedly between bores. In photo
7, one bore has been plugged with a
gauge and the third bored at right angles
between the two angle plates.

Although the Newall Microsyn scales
are far smaller than most glass scales,
fitting the X-axis unit at the back of the
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11. Checking keyless chuck taper adaptor
run out,

table, Photo 5 immediately remowves 1%in.,
38mm from the y-axis travel. My Chester
626 already has a slightly smaller Y-axis
travel than the Warco. | have plans to
relocate the X-axis scale to the front of the
table as | find the lack of Y-axis travel very
frustrating at times. Photos 5 and 6 show a
MS sub plate used to mount the large base
casting of a Jacobs type gear hobbing
machine. | found this plate useful to move
the casting around to access all the
machining locations. | took the base
casting to a local steel stockist and they
burnt a suitable piece of 15mm plate
roughly to size for quite a modest cost. |
then cleaned up the flame cut edges on
the mill.

After some use, and
after due consideration

Measurement of the run out of the R8
spindle taper with a 0.00005in.
indicating clock (T500 Verdict) showed
no run out. Impressive. So much for the
theory that one has to replace the
Chinese bearings to get good results.
Naturally the run out increases as you
add tooling and move further from the
taper. | have had the best results i.e.
lowest run out, with R8 split collets
followed by a J&L ER32 collet chuck.
Incidentally, the spindle uses 3
bearings, two at the bottom 7207, 6007
and a 6206 at the top. Not particularly
expensive to replace should you have
to. | have not had to adjust the bearing
preload.

Running an indicator, mounted in a
collet, over the table showed no more than
0.001in. deviation from end to end or front
to back. Running an indicator mounted on
the table against the rear dovetail gave a
similar result. The paintwork on the mill
remains good. The machine cabinet, which
is substantially made, has a very thin coat
of paint on the inside and | shall repaint
here and protect the floor with marine ply.
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12. Headroom, or lack of it!

Belts and speeds

The mill was supplied with a spare set of
Sunlux vee belts. Many users recommend
replacing these with Gates or Fenner and
some upgrade to poly vee belts. The drive
is quiet but a lot of black belt rubber dust
appeared pretty quickly inside the belt
cover. The motor pulley was out of
alignment. The pulley itself was very tight
on its shaft and an improvised puller was
used to lift the pulley into a better
alignment. Photo 8. The motor platform
casting still isn't truly vertical, a job for
later, but I"'m still using the original belts.

The speed range on 50Hz 240Volt supply
is roughly 200 to 2300 in nine steps. | notice
Hemingway www.hemingwaykits.com sell
a kit to utilise poly vee belts and achieve
lower speeds and easier belt (speed)
changing. A 3 phase motor with an inverter
sounds like an attractive, if more expensive
alternative. In my experience lower speeds
are not an issue unless you must use large
fly cutters or large slitting saws. | used to
use fly cutters a lot on the Dore Westbury,
but don't on this mill as | have found an R8
B0mm 4 carbide insert face mill (Arc Euro)
gives better results, especially on cast iron.
The end mill “lawn mower” pattern is
avoided or much reduced. Photo 9.
Incidentally, Arc Euro Trade very rapidly
replaced this face mill, without a quibble,
when | found it to be faulty.

The top speed of this mill will be too
slow for those wanting to use small
engraving cutters, tiny slot mills etc.

Panning and tramming
the head

If | am working on smaller components
with multiple machining operations (e.g.

13. Knee lubrication from below.

Vice, dividing head, angle plate(s), spin
indexer etc) the table is big enough to
mount three or more fixtures at the same
time and use the rotation facility to pan the
head to reach operations at the ends of the
table. This works fine and saves time
which would be lost loading and
unloading fixtures from the table.

For those who may not have come
across the term “tramming”, it is probably
of U.S. origin, and means adjusting the
head to be truly perpendicular to the table.
(See also Peter Rawlinson's article “Vertical
Spindle Alignment Table” MEW Issue 116
page 30) It's only recently that | began to
suspect that the spindle may not be truly at
right angles to the table. My suspicions
arose when | started using the face mill
mentioned above, with light cuts it sounded
like it was cutting on one insert and always
on one side of the mill. A 0.001in. feeler
gauge run between a machined face and
the inserts seemed to confirm my
suspicions. Rotating a dial gauge mounted
in a collet over a sheet of float glass placed
on the table showed a small (0.002in. over a
4in. swing) alignment error of the head
which was removed by careful adjustment.

The Quill

The mill has the normal lever down feed
like a drill press but augmented by a
graduated hand wheel and worm engaged
by a dog clutch. There is significant
backlash in the rack and pinion that drives
the spindle housing up and down and no
means of adjustment for this backlash.
There is, as is usual for drills and mills, a
tensioning spring acting on the pinion
spindle to lift the spindle up. Photo 10
There seems to be no easy way to increase
the engagement of the pinion into the rack.
If you have done it let me know! As a
consequence | rarely use the quill down
feed, but lock the quill fully up and apply
all cuts with the knee handle. This has a
nice large graduated dial and if there is
any backlash, it becomes irrelevant
because the weight of the table and knee
supply a very considerable downward
force. With care, drilling even quite small
holes (2mm) is possible with the knee.
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R8 tooling

Because | had no R8 tooling before this
mill | did start with some 2 and 3MT
tooling fitted to R8 adaptors with a short
home made dual screwed draw bar
between the MT taper and the R8 adaptor.
(Whit. to UNF) This worked but was very
difficult to part afterwards. | started
buying R8 tooling, mostly new imports. In
a few instances the R8 drive pin in the
spindle scratched the paint in the bottom
of the keyway, indicating either the pin is
too long or the keyway not deep enough.
You can take a small “Swiss” file and
carefully reduce the pin length, but it's
pretty tricky to do.

R8 tooling is always tight or very tight in
my in my mill, but I’'m very reluctant to try
to improve matters for risk of ruining the
spindle. | keep a copper/leather hammer
handy. Taking a micrometer to the parallel
shanks shows no differences that | can
measure. Say < 0.0005in.. Using the same
method on an R8/ B12 chuck taper
showed only the slightest movement.
Photo 11 Some R8 tooling that | have used
a lot now shows concentric machining
ridges on the parallel ground shank. If you
paint this area with spirit marking blue or
even felt tip you can sometimes see that
the final grinding has not removed earlier
machining marks. Talking to other users of
imported R8 machines suggests that some
slight variation of the size of the parallel
part of the R8 socket is common.

Milling chucks

One reason why | like my R8 ER32 collet
chuck is that you can do a lot of machining
with different tools just by changing the
collets around and leaving the R8 chuck
body in the spindle. ER32 collets are
limited to 20mm dia. though. Although a
maximum table to spindle dimension of
315mm sounds a lot (less than the
advertised spec) it is soon gobbled up with
drill chucks (especially the keyless sort,
photo 11) and table fixtures. Photo 12. The
ER32 chuck is quite compact and with the
DRO it’s easy to move the table to one side
change tooling and move it back again. |
am aware that there is a school of thought
that these collets should be used for work
holding and not toolholding, however my
experience here has been quite
satisfactory.
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There are several Internet reports and
pictures of users making their own raising
blocks installed in the round section above
the square dovetails where the head
swivels. There was also an article in MEW
issue 87 by Adrian Kruger which described
just such an exercise. Myford used to offer
a 4in. rising block for the VMC and this is
starting to look like a very useful option for
the future, Because | have a lot of “legacy”
screwed shank tooling | also use R8
Posilock and Autolock milling chucks.
These are also usefully compact and the
most secure milling chucks if you have
screwed shank milling cutters.

Lubrication

The inclusion of a one shot lubrication
system, which feeds the x, y and z sliding
surfaces, is good, but can give a false sense
of security. Many other bits in the table lift
and motion screws will need periodic
manual greasing. Photo 13 is a view
looking upwards at the knee drive gearing.
The oil distribution on mine isn't great and
would prabably be improved with a non
return valve after the hand pump. It's a once
through system; and once through, it ends
up over the base casting and into the drip
tray. | don‘t use “cutting oil” but the drip
tray isn't a place to leave any tools as it
ends up covered with a nasty mix of cast
iron dust and oil. Best removed with
sawdust, | find. The shop vac will remove
dry cuttings but not oil soaked ones.

Guards

| felt the Chester supplied rotating spindle
guard was too small to be effective and |
took it off. The machine didn’t come
supplied with the vertical rubber sheet that
can be used to protect the vertical dovetail.
The tapped holes are there and | plan to
use them to add a swing away screen.
John has a rubber sheet and swing away
screen on his Warco. The rubber sheet
arrangement does though, reduce the y-
axis travel slightly and prevents you using
the ground surface of the dovetail as a
reference surface.

Tee Nuts and clamps

The tee slots on my mill are 14mm (the
manual says ¥%in.) and the studs are M12.

Photo14 shows my clamp and tee nut set
provided by Chester UK. It's good
quality, very comprehensive and very
useful. Beware, there are many different
sizes of these imported sets around,
make sure you get the right one for your
machine, or damage to the table could
result. It's a good idea to spread the
upward force on the tee slots to prevent
table damage. The shortest studs in my
set are too long for some vices and
fixtures so | often use M12x30mm Allen
head HT bolts with a home made 10mm
thick x 25 or 30mm washer to increase
the head size. These washers’ help to
bridge the oversize slots in some fixtures
aimed at the Bridgeport market. | usually
make the 30mm size with a flat. See
Photo 15. One minor disadvantage of the
626 table is that you can't fit tee slot
devices longer than 25mm because of
the end castings.

Conclusion

The Chester 626 is a very nice, capable
mill and very good value for money. |
don‘t regret getting the extra Align Power
Feed or the Newall 2 axis DRO. | would
certainly specify them again should |
change to another larger (?) machine. The
Newall DRO is simply in a different
league in terms of ruggedness and
accuracy from my previous set up using
Chinese scales.

The delivered specification from
different suppliers of these mills seems
to be something of a variable feast. They
are all similar, but not necessarily from
the same factory. Even from the same
factory / importer there seems to be quite
a lot of specification drift. It will be
interesting to see how much price drift
there will be with increasing oil and
commodity prices. If you are still doing
all your milling on a lathe, the
improvement in performance that's
available from a 6x26 mill is impressive
and worth going for.

Experience has shown that the often
quoted saying “whatever you spend on a
machine you will spend at least as much
again on the tooling” is unfortunately true.
But you can spread the tooling cost over
time. | don't regret my switch to R8
tooling.

Any comments, or requests for more
details mikehaughton@btinternet.com or
to the Editor.

™5. Allen head |
bolts and
v oversize thick

washers.
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1. Completed unit with hand held box in foreground.

MORE
POWER AT
YOUR
ELBOW &

David Haythornthwaite describes the electronic circuitry used to
power the Wabeco milling machine table drive described in the

last Issue.

am well aware that whilst many
readers with electrical knowledge may
be confident when constructing
electronic circuits, to many of us “tin
bashers” it is something of a black art. |
therefore intend to describe the
components and techniques used in the
construction in some detail so that those in
the latter category should be able to
construct this item with a minimum
amount of doubt and confusion. For any
electronic engineers reading this, | am not
an electronics expert but simply a hobbyist
who has learned by practical experience.

Overall design
considerations

Most of us are familiar with motors of both
the induction type (AC) and of the AC/DC
brush type of motor. Stepper motors are
considerably different in that they run on
DC current which is pulsed on and off
several times per second. The motor
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behaves similar to a ratchet gear wheel
stepping round a proportion of 360deg. for
each pulse that is provided by the control
circuit. When under power, stepper motors
are locked against rotation when they are
not receiving pulses.

The circuit used in this project uses a bi
polar motor controller bought “ off the
shelf” from Arc Euro Trade (SMD093064)
and this is provided with low voltage pulses
(+5v) to step the motor round. The pulses
are provided by an oscillator using a simple
and cheap 555 chip. The bi polar controller
does most of the clever electronic control
only requiring stepping pulses and a power
supply in order to control the motor. The
controller, has, in addition to the terminal
for pulse input, a terminal to control the
direction of rotation of the motor. Provide
+5 volts to this terminal and the motor runs
one way, do not provide the voltage and it
runs in the opposite direction. The
controller also sports a terminal called
“Free”. Provide +5v to this terminal and the
motor becomes free for hand rotation
instead of being locked.

Power supply

The power supply is a dual one and we
shall call the two power supplies “Motor
Supply” and “Control Supply”. The
“motor” side of the power supply provides
30v DC to the stepper motor controller and
the supply must be capable of supplying 3
amps of current. You will see from Fig.1
that | run on a 2 amp fuse for the
transformer secondary and the motor
actually draws a maximum of 1.5amps,
but Arc Euro Trade recommend a 3.2 amp
supply. Also on Fig 1, may be seen the
representation of the Arc Euro Trade driver
with its row of DIP switches. Nos. 1-3 are
used to set the microstepping rate, which
for my purposes | have chosen to label
“Speed”, while Nos. 5-7 are used to set
the current level to match the motor.

The purpose of the “control” side of the
power supply is to run the 555 oscillator
and to provide the low voltage (5v DC) to
control both the direction of the motor and
to power the “Free” terminal. This control
power supply needs only to be able to
supply about (say) 100 ma of current as it
is used purely for control signals.
Monitoring my unit, | see that it only
draws about 25ma. My transformer has
two windings, one providing 23v AC which
when rectified with a bridge rectifier gives
30v DC for the motor controller. The
second winding gives 10v AC which when
rectified gives 14v DC. As this is to provide
the bvolt supply for the control circuits the
10v supply is then fed to a 7805 voltage
regulator to reduce the voltage to 5 volts.
The pin out detail for the 7805 is given in
Fig 2.

For the less electronically minded, the
transformer provides two AC voltages and
the bridge rectifiers BR1 & BR2 convert
these into DC voltages which are not
smooth. The electrolytic capacitors C1 &
C2 smooth these DC supplies to give two
smooth, constant DC outputs.

| was lucky in finding a suitable
transformer with two windings of 23vAC
and 10vAC which | had previously been
given.

If you are unable to obtain a
transformer with two suitable outputs,
then you could use a transformer with one
25 volt winding, and use a second, smaller,
transformer for the “control” supply. One
of the cheap encapsulated DC power
supplies, which come with almost all
electronic devices nowadays could be
adapted to supply the 150ma low voltage
supply. | would however feed this to the
input side of the 7805 regulator so that
your control circuit has a regulated and
stable 5 volt supply.

In selecting your power source you
should bear in mind the following criteria:-
1. The “motor” supply is powering the

bi polar stepper motor controller
which has an absolute maximum
input voltage of 40 volts. Your
transformer should, therefore, not
provide AC voltage of more than
around 29v / 30v AC. Mine at 23volts
works fine. If the voltage is lower than
this then you decrease the power of
the motor until at around & volts AC
the controller will cease to work as the
DC voltage has dropped below 10v,
Lower voltages also affect the top
speed of the motor as at lower
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2. Interior view of main chassis with principal elements identified.

voltages there is not enough torque to

follow the quick steps.

2. The “control” supply is powering the
555 chip via the 7805 voltage
regulator. The input voltage of a 7805
must not exceed that specified by the
manufacturer and this varies between
+25 to +35 volts. The input voltage
must also be 2¥ volts above the
output voltage, therefore you need a
rectified DC voltage of between 8 and
25 volts DC on the input side of the
7805 regulator.

Mount your transformer in a suitable
metal case and decide how you are to
mount the bridge rectifiers and
smoothing capacitors. My case was rather
too big, but had been used before for a
previous project. Having wired the mains
side of the transformer, run the secondary
wires via a suitable fuse to the bridge
rectifiers. The output of the bridge
rectifiers is taken to the large electrolytic
capacitors to smooth the supply. Ensure
that BR1 is capable of 3amp output. Mine
was the type that bolted to the chassis for
cooling which is convenient. Your
capacitors C1 and C2 should be of a
higher voltage than your off load voltage.
Mine were both 64v and you will see from
the photograph that instead of a 10,000 pf
capacitor | used two 5,000 pf capacitors in
parallel. These are substantial items that
need mounting correctly. One word of
warning. When these capacitors are
charged up they contain a significant
amount of power, which if not connected
to any circuits will stay charged for some
time. If you short out these terminals it
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could weld your screwdriver to the
capacitors!! Have a high wattage resistor
- or a mains 15w bulb to hand and get
into the habit of discharging these in a
controlled manner before working on the
circuit. Having assembled the power
supplies, plug in the unit and check the
DC output voltages.

Oscillator circuit

The 555 chip is actually a timer chip
(whose pin out is depicted in Fig 3) which
when wired into the configuration shown
here forms an oscillator, i.e. the output of
the chip will go from Ov to +5v and back to
Qv at regular intervals depending upon the
value of the 470kQ potentiometer in the
hand-set. Therefore the frequency of the
output pulses and thus the motor speed is
controlled by the potentiometer. You will
see that the fast button on the hand
control shorts out the potentiometer via a
4.2k resistor R6. This has the same effect
as rotating the potentiometer to the fast
end of the scale. On my unit this works
fine when the motor is warm, but when
cold, the stepper motor cannot quite
follow the fast rise in speed and stalls. You
may like to increase the value of Rb to
(say) something like 15 k<.

My oscillator was built onto a piece of
Vero board, in the layout shown in Fig 4
but it is a simple circuit and many
methods of construction would be
suitable. | mounted the voltage regulator
onto the same board and fixed a strip
connector to the board to serve as
connection terminals for the power
connections and oscillator output. Note

Bridge
Rectifier BR2

/ Capacitor (

the configuration of the voltage regulator
7085 which is shown in a TO220 case. This
chip can be purchased in various forms,
but is usually supplied in TO220
configuration. If buying from Maplin the
stock code is CH35Q. Once mounted on
the circuit board you should bolt the
regulator to a small heat sink with a little
heat sink compound smeared on the joint
to assist heat transfer. This heat sink could
be made from a strip of aluminium sheet.
Please note that this heat sink will be
connected to your Ov line and therefore
must obviously not touch the case or the
positive lines.

Please use an 8 pin holder for the 555
chip. It makes soldering safer and easier
and if you ever have to change the chip it
makes it so much easier. A chip off the old
block so to speak !!

On the circuit diagram Fig 1, | show R1
and LED1 as a way of indicating that the
power is on. | actually used a mains neon
indicator wired straight across the mains
power switch instead. You can now buy 5v
LED’s with an integral current limiting
resistor thus doing away with the need for
R1 just put the LED between the +5 and Ov
rails (Correct way round please).

The layout shown in Fig 4 is shown
from the “top” i.e. the component side of
the board, but is obviously showing the
copper strips on the underside of the
board as if it were transparent. | have
drawn the 555 chip and 7805 reg.
transparent so as to show the breaks
required in the copper strips beneath these
components. | have a special hand tool for
creating the breaks in the strips but careful
drilling with either a drill ground to a
shallow angle or a slot drill would be fine.
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Hand held control unit

A visit to Maplins (yes, my wife thinks
that | really could take my holidays at
Maplins) would secure all the
components for the hand held unit (Fig
B). The cast aluminium case (110mm x
60mm x 30mm), switches, knob and
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Fig. 5 Stepper motor hand control unit
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Fig. 6 Switch layout

cable outlet visible in the photo, all came
from there, as did the 9 pin “D socket” to
connect to the power supply box. Other
suppliers are no doubt just as
comprehensive. One switch deserves a
special mention and that is the inch / run
switch ref SW4. This was a miniature
toggle switch from Maplin and in their
catalogue appears to be referred to as
“type C". The action is on - off — on and
it is locking one way, non locking the
other way, with centre off. Thus you can
press one way for inch and the other way
for the motor to stay on while you drink
your coffee.

You will see from the photograph of
the finished unit that | originally put all

NIEJXT

the switches on the front of the main
case. | found this to be most
inconvenient and therefore changed the
“free” switch to a 3 way 4 pole rotary
switch which gives the three positions -
“free, Panel Control, Hand Unit Control”
— an unnecessary complication in my
opinion.

Connecting the units

You will need to connect the stepper motor
to the bi polar motor controller via a 3 amp
4core + earth / screen cable and a 4 or 5
pin plug. Mine was an ex W.D. one from
the spares box.

To connect the hand-held unit to the
power box, | used a “9 pin D Plug” as
used on computer serial ports (Maplin
again). Actually you are only using 7
wires plus earth/screen. For the cable |
used a moulded plug and lead from an
old modem and cut off one end to
connect to the hand-held unit. It doesn't
matter which pins you use for what so
long as pin 1 from Fig 1 connects to pin 1
on Fig 5 etc. - if you see what | mean.
Using an existing computer serial cable
with a moulded plug saves a lot of fiddly
soldering and looks neat. Most computer
users seem to acquire many of these as
they buy peripheral units, but if you can’t
purloin one, they can be bought from
computer shops.

That is about it. Enjoy sitting about,
watching your milling machine remove the
metal while you enjoy that nice cup of
coffee. But do remember to keep an eye
on itwon't you. Recently an American
maker of Camper Vans was allegedly sued
for not advising a purchaser the he
couldn’t leave the wheel of his camper to
brew coffee in the back while it was
travelling on the freeway under cruise
control ! A sign of the times.

So let's be clear. - This unit will not stop
the milling table running into your
adjacent lathe, nor will it put sugar into
your tea for you. It will however make
milling much more enjoyable and vastly
improve the surface finish that you
achieve. | would be happy to answer
telephone questions for any
constructor who is stuck or puzzled. E

01282 435843 (Burnley Lancs. England)

Coming up in Issue No. 120 will be

The Business of Measuring

For the newcomer to the hobby, Bob
Loader looks briefly at standards, then
at some typical home workshop
equipment.

Issue on sale 10th November 2006

October 2006
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a Myford Super
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Seven

First of a series by Mike
Thurgood describing an
extensive rebuild.

Buying Engineering Stuff on Ebay

.co,UR Mike Haughton offers advice
for those new to E - commerce.

Taig/Peatol Mill CNC
wﬂu (1)

Tony Jeffree
describes the
mechanical
modifications.

(Contents may be subject to change)
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MYFORD VM-E CNC

RETROFIT &

In this, the second of two
articles, Peter Edwards
describes the addition of a
ballscrew to the Z axis of this

po

2.

1. Existing layout for quill feed. Note the overhang of the belt guard.

n the last Issue of MEW, (No 118) |

described the application of ballscrews

to the X and Y axes of the machine. In
this concluding part, the conversion of
the Z axis is considered.

Finding the best z axis
approach

The Z axis was always going to be a bit
more tricky than the X and Y feeds as
there was no existing leadscrew to replace
and | wanted to retain the option of using
the lever operated drilling function. This
latter is really useful for large diameter
drills with Morse taper shanks or for co-
ordinate drilling. Photo 1 shows the quill
arrangement. On this kind of vertical mill it
is raised and lowered 90mm or so by a
horizontally mounted gear which engages
with rack teeth cut into the back of the
quill. The gear is mounted on a shaft
which carries the downfeed lever on the
right hand end and a wheel on the left
hand end which engages with a worm on
the micro downfeed shaft. Clearly this
worm and wheel must be capable of being
disengaged so that the downfeed lever can
work. This is done by an axial thrust,
screwed collar on the left hand end of the
shaft bringing the gear in and out of
engagement. None of this immediately
lent itself to a ballscrew drive.

Eventually | came up with three
possibilities and | shall be interested to
hear of others which people have devised:
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2. The Z axis mounting plate at an early
stage, with quill in situ, and linking block
in place.

Retain the existing quill arrangement
and fit the ballscrew to the knee thus

raising and lowering the entire table 3.

assembly. This was quite attractive but
for the loads involved and the difficulty
of installing the stepper motor so that
it would drive the screw. The only real
option would be from below the
machine bed and the Myford sits on a
massive closed casting which | did not
fancy hacking about for access.

pular machine.

Fit a vertical ballscrew to the left of
the quill casting and link the ball nut
to a plate bored to a clamp fit on the
quill nose. There was space to fit such
a plate about 12mm thick without
reducing the quill travel. It could be
shaped a bit like the figure "8" with
one loop clamped to the quill and the
other (rather smaller) carrying a bush
into which would fit a vertical shaft
attached to the ballnut. Initially | liked
this approach as it vwould be fairly
straightforward. However, in order to
fit the stepper motor directly to the
leadscrew the latter would have to be
displaced some way to the side of the
quill casting in order to clear the
spindle pulley housing. This in turn
would make the "Figure 8" linking
plate rather long, which would be
intrinsically less rigid and might
introduce backlash.

Use the existing block which is bolted
to the front of the quill and carries the
quill depth stop. This is a rigid
mounting and by locating the
ballscrew on the front left side of the
head casting there would be room to
mount the stepper motor in line with
and above the screw while keeping
the length of the link between ballnut

3. Tapping the holes for the pillars, paint
not yet scraped from mating surfaces. To
the right is the quill showing the register
for the linking block.
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4. Bearing blocks, ballnut housing and link
plate. Removal of the two capscrews
(arrow) isolates the screw feed and
returns the quill to lever downfeed for
drilling.

and quill as short and rigid as
possible. It would also be a simple
matter to unscrew a couple of bolts
which would break the link between
quill and ballnut thus returning the
quill to lever feed mode.

Option 1 was soon ruled out from
complexity and cost: it would have been a
whopping stepper motor and driver as
well as a 25mm ballscrew. Option 2 was
the favourite for some time until | was
considering how to fit one of the cheap
Chinese DRO scales to the Z axis. The
obvious way was to replace the existing
depth stop and scale which use the block
attached to the quill. When | investigated
this it was revealed as a substantial
attachment point to the quill and so the
idea of the third approach developed
quickly into the preferred solution.

Fitting the Z axis

The first problem was finding a way of
mounting the ballscrew securely to the
outside of the rough head casting such that
it could be brought precisely parallel with

5. Top bearing housing (left) showing the spacing collar and grubscrews used to locate it
prior to fitting dowel pins. The bottom bearing housing (right) was bored to take the
needle race as a light force fit.

the quill axis. Once again the accurate
machining of the casting was in my favour.
There is a flat on either side of the vertical
slot on the front of the casting within which
the quill linking block moves. Once the
paint had been scraped off they were found
to be machined surfaces which would take
screwed pillars on which a plate could be
mounted quite rigidly. This plate would
then become the bed for mounting the
ballscrew. Photo 2 shows it at an early trial
assembly stage. Between the last two
sentences, however was some hefty work. |
could have drilled tapping size holes for the
mounting pillars with a pistol drill but | did
not back myself to get them truly at right
angles to the casting. So it was disassembly
time again. Once the quill drive belts,
intermediate pulley and casing had been
removed and the quill feed dismantled, the
quill was removed downwards using the
table for support. The head was then
unbolted from the flange on which it
rotates. Once again the table and knee
screw provide a useful means of support.
The head casting was then transferred to
the drilling machine for tapping size holes
and Photo 3 shows these being threaded. It
turned out to be well worth the effort of
dismounting the head as the progressive
fitting of the various z axis components was
much easier with the head resting
horizontally on the bench.

The Z axis screw was mounted in two
bearing blocks. The general layout is
shown in Photo 4 which also shows the

bite which had to be taken from the pulley
housing. This was the only non-reversible
modification which | had to make and the
housing is reinforced by the stepper motor
mounting plate which is shown. The top
bearing is a pair of angular contact races
mounted in a fabricated housing. | was
keen to ensure that the axis of the bore for
the races would be parallel to the
mounting face and therefore decided to
bore right through the block thus ensuring
concentricity of both races. A turned collar
was then located within the bore, halfway
through the block, against which the two
bearings abutted. The collar was initially
secured by grubscrews while the whole
assembly was checked for alignment and
then dowels were fitted. Photo 5 shows the
various components of the Z axis feedscrew
mounting. The lower housing was bored to
take a needle bearing from Arc Euro Trade's
list. | chose one with fitted rubber seals to
give some protection from swarf.

The feedscrew itself was modified in a
similar manner to the other axes and
details of my method are given below.
Photo 6 shows the top end of the screw
with the extension shaft to take the
bearings. The pin which reinforces the joint
between screw and extension can be
clearly seen. Photo 7 shows the bearing
block in place on the shaft.

The rather ugly rectangular outline of
the bearing housings does serve a
purpose. At least that's my story. They
provided an easy way of mounting a swarf

6. The top end of the ballscrew showing the extension for locating
the bearing and the coupling to the stepper motor.
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7. Ballscrew and nut with top bearing in place. Note the PTFE
sheet swarf shield screwed to the RH end of the bearing block.
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8. All the Z axis parts in place, complete
with swarf shield and DRO.

shield over the whole feedscrew assembly
with the result shown in Photo 8. This shot
also shows the location of the stepper
motor vertically in line with the feed screw.
The motor is mounted on a separate plate
which rests on short pillars screwed to the
aluminium reinforcement plate on the
main pulley housing. This arrangement
gives easy alignment of the motor and
feed screw using a temporary collar with
6mm bore which fits over the top of the
feedscrew and the motor shaft. Once that
alignment has been set up the capscrews
which hold the motor mounting plate to
the pillars are tightened. The motor can
then be removed from the plate and the
temporary collar replaced with the Oldham

9. The setup used for grinding the
hardened skin off the ends of the
feedscrews. The wooden blocks in the
foreground provide location. A wooden
collar abuts the rest on the grinder and
controls the length ground.

coupling. Realignment is ensured by the
register on the motor endplate locating the
recess machined in the mounting plate.

At this point | had a machine with three
ballscrews and motors attached all of
which gave less tham 0.7mm backlash on
any screw. | was confident that this figure
would be reduced by careful adjustment of
the bearings and ballscrews but it was an
encouraging start. Trial cuts using
handwheels temporarily fitted to the ends
of the motor shafts gave almost effortless
feed and a very smooth action (as long as

e ':l-l_

10. Component parts of the ball loading jig.
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the motor leads were disconnected). So |
was cautiously optimistic.

Machining the
ballscrews

| had read about the difficulties which
some people had encountered with
machining the hardened ballscrews.
Marchant Dice offer a machining service
but | was reluctant to use that, not least
because | suspected that there would be
some on-the-job adjustment of the
dimensions. So | went for two approaches.
The tail end of each screw is supported in a
light bearing which does no more than
provide location. These bearings were
mounted on extension shafts which |
inserted into the appropriate end of the
screw after carefully centring it in the lathe,
drilling and boring. Loctite did the rest.

The other ends, however, take much
more load and | preferred a design in
which the ballscrew would locate into the
bore of the extension shaft as being
inherently stronger. The hardened skin of
the shaft was specified as 1.00mm thick
and it seemed that it should be possible to
grind this away and then turn it with a
carbide tool. My first approach was to
mount a grinding head in the lathe
toolpost and remove the skin in that way.
But my grinding head and mounting were
not sufficiently rigid. | had heard tales of
people taking an angle grinder to the shaft
to remove the skin but | doubted my skill
in precision grinding in that way! The
shafts are too costly to allow much
experimentation. Finally | fixed up a
support to hold the shaft parallel with the
axis of my bench grinder and with the help
of some wooden guides rotated the end of
the shaft against the periphery of the
wheel until it was reduced by about
1.5mm all round. Photo 9. In practice this
was quick, easy and after a little trial and
error reached a surface which my tipped
lathe tools could handle without
complaint. Interestingly, the depth of the
hardness varied between the two lengths
of ballscrew which | had bought. Cutting
the screws to length, incidentally, was

11. Ball loading in process.
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12. lllustrating the swarf and dirt washed out after just the trial assembly work.

achieved with a small angle grinder's cut-
off wheel but | was impressed with the
toughness of the "skin".

The screws were held in the lathe in a
collet within which a split brass sleeve had
been fitted. This was necessary because
these are rolled ballscrews and the outside
dimension did not match any of the 5C
collets in my collection. By boring the brass
collar in situ and marking it for repeated
alignment with the collet | found the turned
ends showed good concentricity with the
ballscrew. This was checked by mounting
the screw in one of the ballnuts and setting
the ballnut with an indicator to run truly in a
lathe chuck. The backlash adjustment in the
ballnut was taken up and the indicator then
placed against the fitted extension shaft to
check runout.

The extensions were secured to the
shafts by Loctite. That product’s website
gives a helpful guide to fitting for optimal
strength. Nonetheless, | did not fancy the
idea of the main extension, which carries
the angular contact bearing, parting
company with the ballscrew. So, being a
"belt and braces™ person, | fitted cross pins
to that end of each shaft.

Go on - admit it

| have to come clean here and admit that
in spite of all the warnings, | managed on
ohe occasion to end up with a ballnut
casing and a lot of steel balls rolling about
the place. | suspect | am not alone in
achieving this. At least | had taken the
precaution of transferring the ballnut from
its keeper shaft to the ballscrew over a
container lined with some cloth so the
worst did not happen. But | was faced with
the question of getting 96 (that's right)
2.00mm balls back into the housing. If you
should ever face the same situation with
this particular design of ballnut you may
find the following useful. Alternatively it
may just give you a good chuckle.

I quickly realised that, unlike the ballnuts
which have been described in Dick
Stephen’s articles, mine had four entirely
separate rings with 24 balls circulating in
each. The only way of replacing them
would be from the end (I think). Photo 10
shows a simple jig which helps with this.
The large collar is machined with a close
fitting recess into which the end of the

14. Red arrows indicate the holes drilled for lubrication.
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13. Showing the oil channels on the
underside of the Y axis slide.

ballnut locates. The smaller hole through
the collar is a sliding fit on the bar which is
the same diameter as the keeper tube
which comes with the ballnut. The end of
the bar is turned down to be a close fit
within the end of this keeper tube. The
other end of the bar has a chamfer turned
on it to encourage the balls to roll into the
recesses in the nut. There is also a radial
locking screw within the collar which allows
the bar to be held in place. The wooden
block just provides support for the collar
and the hole drilled in it gives clearance for
the bar to project below the collar. That is
all rather wordy. Photo 11 makes it clear, |
hope. The ballnut is mounted in the recess
in the collar; the bar is introduced to a
depth such that balls dropped into the top
of the nut will fall into the lowest groove
but not right through the nut. A bit of trial
and error will be needed to learn the best
height for this. So do work over a container
to catch the mistakes. 24 balls are gradually
introduced and occasionally nudged into
place with a clean toothpick. Once the
whole ring is in place the assembly is lifted
from the wooden block, the locking screw
released and the bar raised carefully to the
level appropriate for the second ring.
Eventually all four rings are in place and
you can start breathing again.

| did not plan to learn about this process
but on reflection | now feel guite confident
about dismantling the nuts at some future
date when they need cleaning. Indeed, |
did this voluntarily with the one nut | had
used in all the machining and trial fitting of
the three screws. It was salutary to see the
amount of fine swarf which emerged in
spite of the care | had taken to shield the
nut. Photo 12.

Two incidental
improvements

| took the opportunity while the mill was
dismantled to carry out a couple of small
modifications.

Photo 13 shows the underside of the y
axis table with two oil distribution paths
milled into the scraped surface. Unlike the
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15. Control box housing the stepper drivers (rear) and the second generation DeskCNC
board mounted vertically front left below ribbon cable.

16. Interior view of new spindle control box.

similar oil paths elsewhere on the
machine, however, there is no oilway to
feed them. It seemed a sensible idea,
therefore, while the table was on the
bench to drill a pair of holes to provide for
lubrication from outside. Photo 14 shows
these to which eventually oil nipples will
be added.

The spindle control switches on the
Myford are grouped on the top front of the
control box situated to the left rear of the
machine. | have never found this
convenient for a right handed person. |
therefore brought out the NVR switch and
the emergency stop and mounted them in
a box grouped with the other controls,
Photo 17. They are mounted in a plastic
box and | have stiffened the front mounting
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panel with an aluminium plate as shown in
Photo 16. This simple maodification has
removed a significant irritant in the day to
day use of the machine.

Conclusion

| still have some work to do in order to
have the manual drilling capability working
to my satisfaction. The return spring on the
original setup is a stiff wire coil. This has a
varying rate which does not suit the new
arrangement very well. | have some
thoughts about using a flat coil clock spring
in the space where the wheel was located
for the micrometer downfeed of the quill.
But that is still at the thinking stage.

| have completed the control side and
now have a working cnc milling machine
but that is only just the beginning as |
learn how to get it to do what | want. The
control setup Photo 15 is pretty much as
set out in Dick Stephen’s article so | shall
not repeat what is there. | have also taken
a couple of Tony Jeffree’s ideas from a
|ater article for which | am very grateful.

The photographs show the absence of a
top belt cover over the spindle drive
pulleys. Before anyone needs to remind
me about safety | should say that this is in
production but was not ready for the
camera. If you have read this far you will
have realised that | am a self-taught
practitioner who likes to try and solve
problems in his own way. This probably
causes those of you who have been well
trained to wince at some of my
approaches. | shall be grateful for any
comments, which those more
knowledgeable and experienced than |,
choose to contribute. If anyone wishes to
discuss what | have described in any more
detail | can be contacted by email E
edwards@fullacott.plus.com.

References:

"Retrofitting the X3 Milling Machine"
Article by Dick Stephen MEW 102, 103,
104. November to March 2004/5

"X3-CNC Further Options." Article by
Tony Jeffree MEW 113 March 2006

Marchant Dice Ltd; Kevin Marchant
01805 623486 www.marchantdice.com/

Arc Euro Trade 0116 269 5693
www.arceurotrade.co.uk/

Loctite www.loctite.com
Technical Data Sheet for Loctite 603

17. Nearing completion with controls
conveniently grouped.
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Background

To relieve the tedium and energy used
in cutting off large section pieces of
metal for projects, not to mention
trying to keep to the marked line, |
have invested in an economy Metal
Cutting Band Saw. This is the bench
top type that works only in the
horizontal plane (it was the cheapest).
It does however have three cutting
speeds, is supplied with a metal stand
and has an excellent quick action cam
lock vice (Photo 1). This vice holds the
work very well, (Photo2) but due to the
clearance necessary to clear the blade
guide, the moving jaw width (or lack of
same) limits holding short stock (Photo
3). Work is held firmly by the edge of
the jaw; provided a suitable distance
piece is used at the other side of the
jaw to keep it parallel.

REALLY
SHORT
WORK WITH
A BAND SAW

Bandsaws in standard trim are fine for cutting from long stock.
Jim Whefren considers ways and means of handling small pieces.

1. The metal cutting bandsaw showing
the quick action vice.

Adding angle

While pondering this situation, | tried
using a piece of 1in. x ¥in. equal angle the
width of the fixed jaw, to hold the work at

2. Long stock is held satisfactorily

the extreme end of the fixed jaw. Angle
was used as at the time | was playing with
a piece of round bar and the angle
provided a positive location against the
bar (Photo 4). This was a resounding
success, so | fixed a short length of Tin.
square bar inside the angle, this supports
an end stop and a jacking screw. Thus
eliminating juggling with bits of packing
and holding it all in place whilst tightening
the vice.

I have since seen that one accepted
method of addressing this problem is to

install a small vice attached to a wood or
metal plate clamped in the main vice. |
have tried various vices, but they would
have to be too near the top of the main
vice to enable them to be tightened, so |
have stuck with the piece of angle. The
only drawback found so far is that material
smaller than about %in. diameter or Tin.
high, caused the angle to tilt forward and it
would not grip. This was overcome by
using a piece of scrap to bridge the two
gripping edges of angle. As | could now
securely hold less than ¥in. diameter/thick,

3. Shortest length which can be gripped in standard vice.
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4. Length of angle with jacking screw gives added support.

49



7. An embrio tool block.

8. Partway through.
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(for the purposes of testing, even | can
manage to hacksaw this size) | have made
a permanent insert should the need arise.
Photos 5 and 6.

So, to put it all to the test: While making a
QCTP for a Cowells Lathe | only had %in.
square for the tool blocks which were to be
19 x 16 mm. Although the excess could be
machined off in a milling machine or lathe,
why make swarf when you can save the
scrap! It was decided to hold the pieces
vertically using the angle and the insert, as
shown in Photo 7. The piece was set vertical
with a square and the vice tightened. The
saw was started and gently lowered to start
the cut and off it went. (Photos 8, 9 and 10
show the progress) Another up side is that
there is left a reasonable surface finish and
the cut is quite square.

Sacrificial block

Whilst making this and a previous QC tool
post for a larger Prazimat lathe, | pressed
into service a sacrificial block | use on the
milling machine. This is a steel block 95 x
75 x 50 mm, picked up in a scrap yard,
already featuring the four counter-bored
holes and the circle of six and the central
%e BSF tapped holes. | added the other two
other central counter-bored holes to suit
the spacing of the milling table tee slots.
The sacrificial bit is, in order to hold an
awkward shaped item for machining and
the existing tapped holes can't be used,
there is no objection to drilling additional
holes wherever required. The block can
also be held in the milling vice.

So to make an angled cut with the band
saw, the block worked fine for this too. The
30deg. angles were marked on the tool
post, which was in turn mounted on the
block with its own fastener system in an
already present M5 tapped hole. The blade
was lined up with the cut mark and the
first side cut, the piece was rotated and the
job completed, both sides automatically
coming out equal. Photos 11 and 12.

To avoid having to make an extension
to the saw arm stop to prevent the long
drop at the end of the cut, | simply kept a
casual eye on things and when almost
through, lightly held the saw arm lifting
handle so | was able to take the weight
when the cut finished, lowering the arm on
to its stop.

Model Engineers’ Workshop



9. Almost there.

Further modification

The only further improvement to the saw |
can envisage is to bring the entire vice closer
to the blade. I did not relish the job of
widening the longitudinal vice mounting
slots in the quite thick table, so |
compromised and went down two sizes with
the mounting screws which has now
brought the vice within 5mm of the blade
(Photo 13). These slots would have been of
more use if they were turned through 90deg,
as | can see no point in having the ability to
move the vice along the length of the blade.

Experience

This bandsaw is an excellent piece of kit,
saving the arm power and producing
accurate results. Also while about its
business, you are free to get on with
something interesting. On the health and
safety front, while the saw should not be
left unattended, | can see no objection to
doing something else as long as you
remain in the workspace. Some cuts can
take 5 minutes or more to complete, and
there is no point just standing there
waiting for the automatic shut off to trip.

The unattended bit cannot be over
stressed. | read recently where a user, | think
in the US, went off for a short break and

12. Both sides were automatically equal.
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11. Setup for cutting toolpost

was delayed, only to return to the workshop
to find smoke coming from the saw motor
and melted plastic issuing forth. Apparently
the saw had stalled at the end of the cut and
the motor over heated before the current
load finally tripped the circuit breaker.

| have not provided any measurements
or sketches, as the device is dependent on
the size of the saw vice and the
dimensions of the materials used. | think
the description and photographs are @
enough to convey the principles required.

13. The vice is now within 5mm of the blade.
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Scribe a Line

Robert Wallace writes:

Congratulations on a fine website and | also see that this month’s magazine is up to its
usual high standard. On that subject is it possible to pass on my comments on Mr J
Winkel's article on his drill grinder featured in No's 108, 109 and 110. | thoroughly
enjoyed making this grinder and found his drawings of an excellent quality. | have now
sharpened all my old end mills but have yet to master the drill grinding attachment as
there seem to be several ways to go about it. | would be interested to hear from
anybody else who has made this device. | enclose a picture of the finished grinder.

Bob Margolis
writes:

| have enormous respect for Harold
Hall's experience and articles but | think
that he's made a rare mistake in the
article on the G H Thomas retracting
toolholder. The dimples for gib strip
adjusting screws are not a substitute for
pinning, as a little experiment will
verify. The screws do ride up the sides
of the dimples as described in GHT's
book. Pin the strips as described there
(it must be done very carefully, even
though it looks a simple idea) and

they become a joy to adjust and they
stay adjusted.

My Emco V10P has slides in good
condition but the ease of adjustment and
retention of that adjustment improved
markedly after pinning. All my dovetail
slides with gib strips are routinely pinned
and | commend it. A length of 3mm
silver steel and a 3mm hand reamer (not
machine reamer - see GHT) will pin a
workshop full of machines. GHT thought

the modification worthwhile on his Myford.

Owners of Warco/Arc Euro/similar mini
lathes should particularly note that
replacing the gib strips with proper sized
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ones (brass in my case) and pinning them
transforms the slides.

You don't have to take my word (or
GHT's) try it and see; do get the fits right
for the pin, though.

Harold Hall replies

Having been an electrical engineer most
of my working life only coming to
metalworking just prior to my becoming
editor of MEW my experience is
therefore somewhat limited. Even so, |
often feel that in this lies my greatest
strength but also my greatest weakness.
Strength in that | can look at subjects
without preconceived ideas, weakness in
that well proven methods are
overlooked. However, in this case | did
follow what appeared to me to be
normal practice as evident from the four
items in my workshop and which | had
not found too difficult to adjust. Having
said that, | do have a preference, all
other things being equal, for screws
having a hexagon socket or head. In this
case the lever action makes minute
adjustments so much easier to achieve
than with a slotted screw and
conventional screw driver.

Bob's letter though prompted me to
look at the subject afresh and came to the
conclusion that the most vital aspect of the
set up was the condition of the end of the
adjusting screw. This | felt should be
properly machined, and most essential,
concentric with its thread.

With that in mind | decided to dismantle
one slide on each of the four items, a well
respected lathe, two well made machines
of European origin and a reasonably well
made compound table that | use on my
drilling machine.

The two European machines had a
single vee groove across the gib strip into
which one of the screws engaged the
remaining screws just contacting the strips
flat surface. All the screws having a
pointed end. The major weakness of the
method was that it would be essential the
screw engaging the vee groove should be
adjusted first, if done, then end float
would be eliminated. The manual for the
milling machine made this clear but not
that for the lathe.

The compound table had a dimpled gib
strip with poorly domed screws. As this is
only used for positioning workpieces for
drilling | have not paid much attention to
adjusting the slides though suspect it
would be a candidate for being modified
in accordance with GHT's suggestion.

The other machine, a Myford series
seven, had screws that had a short parallel
portion and a very well machined domed
end giving the impression that the two
surfaces together with the thread had all
been machined at the same setting
ensuring concentricity. There were just
two dimples in the gib strip into which the
screws fitted very snugly the other two
Jjust contacted the strips flat surface. This
arrangement works perfectly well, though
| do not like the slotted screws.

As far as the retracting tool holder, |
have looked at this again and feel the
method | adopted was more than
adequate. The slide has a good length to
width ratio (3.5: 1) and only a 4 mm
movement, adjustment is not therefore
crucial providing the slide is a very little on
the tight side. In fact, | now feel that two
rather than four gib strip screws would be
perfectly acceptable.

| do believe therefore that G H
Thomas's suggested method maybe a case
of horses for courses, very worthwhile on
some but unnecessary on others. Do any
other readers have experience of the
modification? For my part, should time
surface, | will certainly give it a try on one
of my lesser machines.

John Barnard

writes

The motorcycle lift featured in "On the

Editors Bench' strikes me with two words
*‘BLOODY DANGEROUS'. In fact | can still
hear my, now late, employer's words, on
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William Ray
writes:

There have been some
interesting letters in “Scribe
a Line" recently, describing
methods for deep hole
drilling. Perhaps the "old
hands" need reminding of
the following method they
used, and maybe the “young
hands” will find it useful.
Essentially, we can extend
the length of a twist drill
using a removable extension

DRILL L1

-

EXTENSION ROD

rod. The drill can be used in

normal service after the deep hole process. Because we use the drill and materials to hand, it becomes a relatively quick and

inexpensive method.

A standard HSS twist drill of the required diameter has the end of its shank turned down to a suitable diameter D and length L. A
flat L2 is cut on the end level with the centreline. The extension rod is made from mild steel and is slightly smaller in diameter than
the drill. The end of the rod is bored out to give a push fit with the drill shank diameter D and to a depth L1. A slot is cutacross the
extension rod, the width being L2 and the depth to the centreline. The slot is located at a distance L1 from the end face, and must

break into the bored hole back face f.

Specific dimensions are not given because they will vary with the size of drill being used. With a little practice, it soon becomes
apparent that the wall thickness of the extension rod and the drill shank diameter need to be carefully considered.

The tool is improved by having a slope on the flat L2 to provide a tight fit between the faces engaging at the centreline. Also
making the slot width wider than L2 will allow the use of a drift or similar tool to extract the drill.

noticing that | was working under a
vehicle supported by just an hydraulic jack
'Where are your Steady Brackets, John'.
by this, of course, he meant Axle Stands.

So, where are your Steady Brackets
Dave? You must NEVER, NEVER rely solely
on hydraulics to support a load, to do so is
foolhardy as hydraulic components can
and do fail, sometimes suddenly and
without warning. Can you imagine the
mess your arm would be in if the jack did
fail suddenly and the limb was crushed
between the longitudinals or the scissors
and held there by the weight of the bike.
Also, if the jack has failed how does one
separate the frames to free the limb?
Doesn't bear thinking about, does it?

To feature this lift design in an
engineering magazine is doubly foolish as
you are 'Leading Others Into Danger’,
surely not something a responsible editor
should do. Remember, NEVER trust your
safety to hydraulics. Always use a
mechanical means of support to take the
load off the hydraulic components.

Dave Fenner
comments:

John is of course quite correct; the photo
published in issue 117 showed the device
in unfinished candition. The concluding
words given in the BSA owners club
descriptive notes are “The final part you
should add is a bar across from the rear
lever arm to the base which can be locked
in position and is strong enough to
support the total weight including
motorcycle in case the jack’s hydraulic
seals fail”. My own solution to this issue
is to use an axle stand (| happen to have
them) located between the upper and
lower frames. This allows adjustment
over a range of heights which has so far
proved acceptable.

Interestingly, it appears that not all the
commercially available equipment features
such mechanical safety struts. Possibly
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their expectation is that the operator will
work above the table, not below it.

Peter G Shaw
writes:

lan Jefferies in his letter in lssue 117
comments negatively about the concept of
using heaters attached to the lathe bed. As
readers may remember from Issue 114, |
reported that | had fitted two heaters to
my lathe and that as a result | was no
longer suffering from rust.

Although not mentioned in my letter,
the effect of uneven heating did concern
me, not so much because of stresses, but
more because of uneven expansion
leading to inaccuracies along the lathe
bed. This was another reason why | fitted
two such heaters. | have no idea whether
or not any such inaccuracy has occurred.

In use, all of the lathe is noticeably
warmer, including chucks, and is actually
much more pleasant to handle because of
it. 1 do have to say that there are two
noticeably warm, but not hot, spots on the
side of the bed where the heaters are
located however the temperature is
nothing like the 68°C that Mr. Jefferies
suggests. It is also noticeable that the top
surface of the bed upon which my saddle
slides is very slightly warmer in the
vicinity of the heaters. | have no idea what
these temperatures are because although |
could measure them, the heaters are
switched off as being unnecessary during
the summer months.

There is one additional point which |
have discovered since my original letter,
and that is that having obtained a plug in
Mains Power Monitor, | have found that
the two heaters are taking a combined
total of 38W, rather different to the
original 20W. This is, in fact, in
accordance with the quoted specification
for these devices. All in all, | am lead to
consider that these devices may not be
the best for my situation even though

they undoubtedly work and my lathe is
now thankfully rust free.

Finally, Mr. Jefferies suggests that itis
better to deal with the damp at source. |
quite agree, but | happen to have to use a
very basic garage which is attached to one
side of the house. There is no insulation,
the roof is single skin wood covered with
felt, there are air gaps along the eaves and
the ill-fitting up and over door allows rain
water underneath it in bad weather. Not
only that, but | recently discovered rain
penetrating down the edge of the roof
adjacent to the house wall, and that's after
having had the house wall re-pointed,
waterproofed and new flashing provided a
few years ago. In this situation, individual
cossetting of the machine tools is perhaps
the only solution.

David Dunnet
writes:

In your “On the Editor's Bench" of issue
113, you talked about condensation in
your workshop and the dreaded rust. 1
have seen several lamentations on this
subject in MEW and ME over the years as
it seems to be a problem. The solution
that | have used for quite a number of
years is that which was contained in the
assembly instructions for the 14 inch
wood cutting bandsaw that | bought in
September 1990.

The instructions read, and | quote
“Remove the protective coating from the
machined surfaces with a soft cloth
moistened with kerosene. After cleaning.
cover all unpainted surfaces with a good
quality paste wax.” | have always used the
silicon automotive wax that | use on the
car and | have found that provided it is
done twice a year, or after a lot of use, |
have no trouble with the dreaded rust.

| also use the wax on my lathe chucks.
measuring sticks and other items of
equipment that have a tendency to collect
rust whilst not in regular use. Hope it helps.
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THE MODEL ENGINEER

EXHIBITION oo | cmer

Please return completed form to:
Model Engineer Competition,

9 Tranmore Lane, Eggborough,

E. Yorkshire DN14 OPR

ENTRY FORM - COMPETITION & LOAN MODELS S | BT
PERSONAL DETAILS (Please print)
Surname Forename(s) Age:
Address
Post Code:
Home Tel No Daytime Tel No

Model Club or Association

Have you entered before? (Y/N)

Do you purchase or subscribe to an Encanta Media Ltd magazine? (Y/N)

How many years have you been a modeller?

Mail Order Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you |

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

Entry Class (competition entries only)

Model Title (to be used for catalogue and display card)

Model Description

Model Scale Length Width Height Weight

Type of construction

Parts not made by you and commercial items

Have you supplied a photograph? (Y/N)

Are you supplying Judges Notes? (Y/N)

Value of Model (Encanta Media Ltd will notinsure the model unless a value is entered) £

Name and address of your local newspapet

N.B. Please make a copy of this form and any photographs enclosed for your own reference.
Pleasa note that Encanta Madia Ltd will not accept liability for any loss of documents or photographs submitted with this form.



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 entrant as part of the information
package. If you have an item and are unsure as to the Class into which it should be entered, leave that section blank and wie will take care of it. The Judges have the rightto
move any competition exhibit into another class if they feel that by doing so its chances of gaining higher marks or a more appropriate award are improved.

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 item 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 model should be entered
on a separate entry form and clearly identified as a elub
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.

Iftha item is offered as a Loan exhibit please indicate

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, 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 else to start in the hobby. There can
be no doubt that this event is our showcase on the world of
modelling in all its aspects. Every modelling discipline needs
more and more participants, and it is by displaying not only
the créme-de-la-créme, but also examples of work of a more
achieveable 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!

Engineering Section

Al Hot air engines.

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

A3 Internal combustion engines.

A4 Mechanical propelled road vehicles (including
tractors).

A5 Tools and workshop appliances.

A6 Horological, scientific and optical apparatus.

A7 General engineering exhibits — not covered by
the above

Railway Section

B1 Working steam locomotives 1" scale and over.

B2 Working steam locomotives under 17 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.

B8 Kitbuilt rolling stock, gauge 1
(10mm scale) and under.

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

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

B11 Railway buildings and linesid ies to any
recognised model railway scale.

B12 Tramway vehicles.

Marine Models

G1 Working scale models of powered vessels (from any
period). Scalle 1:1 to 1:48

€2 Working scale models of powered vessels (from any
period). Scale 1:49 to 1:384

€3 Non-working scale models (from any period). Scale
1:11o 1:48

C4 Non-working scale models (from any period). Scale
1:49 to 1:384

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

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

C7 MNon-scale powered functional models including
hydroplanes.

C8 Miniatures. Length of hull not to exceed, 15in for 1:32
scale, 12in for 1:25 scale, 10in for 1:16 scale; 9in for
1:8 scale. No limit for smaller scales.

€9 For any model boat built from a commercial kit.
Before acceptance in this class 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 arder or through
the retail trade.

Scale Aircraft Section

D1 Scale radio control flying models

D2 Scale flying control-line and free flight

D3 Scale non-flying models, including kit and
scratch-built

D4 Scale flying radio controlled helicopters

Model Horse Drawn Vehicle Section
G1 Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) 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 engineering
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 model

attains sufficient marks it will be awarded a gold, silver or

bronze medal.

Model Vehicle Section

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

K2 Non-working trucks, articulated tractor and trailer
units, plus other large commercial vehicles based on
truck-type chassis, all scales down to 1/42.

K3 Non-working motor bikes, including push bikes, all
scales down to 1/42.

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

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

K6 Any available body shells including Concours, in any
scale or material, to be judged on appearance only.

K7 Functional model cars/vehicles which must be able
to move under its own power of any type. Can be
either free-running, tethered radio controlled or slot
car, but must represent a reasonable full size replica.

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rules and Particulars

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

2. The trophy remains at all times the property of
ENCANTA MEDIA LTD.

3. 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
ENCANTA MEDIA LTD, in his/her possession until
required for renovation and display at the following
Model Engineer Exhibition.

4. Any piece of model engine ering work will be
aligible for this Championship Award after it has
been awarded, at The Model Engineer Exhibition,
a Gold or Silwer medal by ENCANTA MEDIA LTD

5. No model may be entered more than once.

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

(a)That exhibits are their own bona-fide work.

(b) Any parts or kits which wera purchased or were
not the autcome of their own work.

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

7. ENCANTA MEDIA LTD may at their sole discretion

vary the conditions of entry without notice.

COMPETITION RULES

1. Each entry shall be made separately on the official
form and every question must be answered.

2. Competition Application Forms must be received by
the stated closing date. LATE ENTRIES WILL ONLY
BE ACCEPTED AT THE DISCRETION OF THE
ORGANISERS.

3. Competitors must state on their form the following:
(a) Insured value of their model.
|b) The exhibit is their own work and property.

(c) Parts or kits purchased.

(d) Parts not the outcome of their awn work,

(e) The origin of the design, in the case of a model
that has been made by more than one person.

NOTE: Entry in the competition can only be made by one of

the parties and only their work will be eligible for judging.

4. Models will be insured for the period during which
they are in the custody of ENCANTA MEDIA LTD

5. Ajunior shall mean a persan under 18 years of age
on December 31st in the year of entry.

6.  Past Gold and Silver medal award winners at any of
the exhibitions promoted by ENCANTA MEDIA LTD
are eligible to re-enter their model for the ‘Duke of
Edinburgh Challenge Trophy'.

Past winners at any of the exhibitions promoted by
ENCANTA MEDIA LTD will not be eligible for re-entry
into the competition unless it has been substantially
altered in any way.

7. ENCANTAMEDIA LTD reserve the right to:

(a) Transfer an entry to a more appropriate class.

|b) Describe and photograph any models entered for
competition or display and to make use of any such
photographs and descriptions in any way they may
think fit.

(c) Refuse any entry or model on arrival at the
exhibition and shall not be required to furnish a
reason for daing so.

8.  Entryinto the competition sections is not permitted by:
(a) Professional model makers.

(b) Anyone who has a financial interest in the direct
supply of materials and designs to the public.

NOTE: If unsure, please contact the Competition

organisers prior to the show.

9.  The judges’ decision is final. All awards are at the
discretion of the judges and no correspondence
regarding the awards will be entered into.

10.  Exhibitors must present their model receipt for all
models collected at the end of the exhibition and
sign as retrieved.

11.  The signed release for each model must be
presented to security staff when leaving the
exhibition complex with display modells) after the
close of the exhibition.

IMPORTANT NOTE: PLEASE MAKE COPIES, INCLUDING
PHOTOGRAPHS, OF ALL INFORMATION RELATING TO
YOUR MODEL, AS ENCANTA MEDIA LTD WILL NOT
ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2006
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40, RONM PRECISION DRILL mmupsmm: £ TAPER APBOR e ———— Y L AT L AT i

. ‘-“‘ I - e Knerts, Carsio M_Uﬂ'_‘h“m__hlh_ . BI!S
i;- Open: Mondxy to Friday Sam to Spm - Wed + Sat to Noom  Despafoh by return. Oy PEP POA Mk“mwmm BRAND

\ Folkestone Engineering Q

Supplies.
Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee's and large stocks.

Available now, our free
comprehensive catalogue
or visit our web site.
Tel:01303 894611 email
metalZmodels@btopenworld.com
www.metal2models.btinternet.co.uk

New range of brass items.
Quality drawn brass flat.
I.5x1,2x1 25x 15, 3x1.5, 4 x1.5mm, etc
Brass Round
0.8, 1,12, 1.8 and 2.5mm

Brass Square
1,1.52,2.5 and 3mm
Plus several other new items.

62 Canterbury Road, Hawkinge, Kent CT18 7BP
Telephone 01303 894611
Email: metal2models@btopenworld.com
Open weekdays (0900-1600 except Thursday)
" Thursday & Saturday mornings (0900-1200) -

www.hemingwaykits.com




ENGINEERED
TO DELIVER
PRECISION
DETAIL

Three great new tools
for the precision
model engineer

Dremel® Stylus™: Precision Redefined

The smallest, most precise multitool on the
market. Unlimited manoeuvrability, ultimate
precision and control. Perfect for fine, intricate
and detailed projects.

Dremel® Glue Gun

Always ready, easy use, easy set down with
one hand, dual temperature, no drips, no fuss —
just perfect applications time after time.

Dremel® Scroll Station

Unique fully-featured scroll saw with variable
speed, 500 to 1500 strokes per minute. Added
versatility of the integrated disk sander — all-in-
one woodworking device.

Available from all good hardware stores

To find your local supplier or to get product advice call

0844 736 0107

Dramel Stylus is available at all BRQ from Septembar 15t 2008

PERFORMANCE MEETS PRECISION

DREMEL

Officinl spoemer Miiand F1 Aucirg Team

DREMEL S7L5s B
Precision redefined

e Most versatile rotary tool ever Vi
e Unique ergonomic design /
e Variable speed: :

5000-25000 rpm

e Lithium-lon technalog W ’
e Charging station h\ !l i
. 3

2

=

59%

DREMEL GLUE GUN

The Ultimate Glue Gun
s 3-way switch: LO-0FF-HI
e 3 anti-drip nozzles

¢ Ergonomic soft grip

e 3finger trigger

e Big foot — easy placement

Worlds most richly
featured scroll station

e 470mm throat depth

e Infinite cut™

e Integrated disk
sander

o Quick change
blade system

« Top mounted
controls

DREMEL

BIG ON DETAIL
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M&DEL NG INEER
BINGER

£7.20 EAGH

CALL TOBAY FOR YGURS...

01689 899228

J

Sweivel Head, Quill Depth DRO, End Millin
Capacity 20mm, Tabe X - 500mm, Y - 180mm
0-2250: rpm vaniable, Spindle Speed Readout
Spandle to table 355mm, Head Movement 300mm
MT2 Spindle Taper

BL9/20 & BL10/228B Lathe

FULLY EQUIPPED
Tray, Splash Back, 3 & 4 Jaw Chucks, Fa{e Plate,

B

BMD-45/80G
Milling Machine
800 x 240mm Table Size
585mm Longitudinal Travel
, 205mm Cross Travel

* 130mm Spindle travel

. B80-1250 rpm

MT3/%8 Spindle

*  Swivel Head

BL11/28 VARIO

FULLY EQUIPPED

with Tray & Splash Back
Faed & traveling steadies,
Spindle bore 26mm
Vanable speed

Faed & revolving centres.

OR
J168Y

BMD-25 Mill/Drill

25mam Max Dlling,
25mm Max End
Milling & 50mm Face
Milling

EQUWPPED WITH

Dnill Chisck with Arbour,

1:M:Ihn Vice, Dwaw Bar,
apes

Hand tools.

Stand optional:

Swing 1%inch, Cts 28 inch. Inch & metric l.hreadmg 0.75 kw (1.THP} motor

MTJ & MT2 Dead Centres, Fived & lrhi'{mg Steadses, Drill Chisck with
Arbour, Spanner, Allen Key, Od Can, Tool Bax, Chuck Guard and Manual

BL12/24 Gap Lathe

FULLY EQUIPPED

Stand, Splash Guards, Fixed Centres, Revolving CenLre 3 3. 4 law Chucls Face Plate,
4 Way Tool Post, Fixed & Traveling Steadies, Lo Volt Light, Manwal, Tools: & Tool Box

VTM Milling Machine

40mm Max Dlli
32mm Max End :ahng

BOmm Max Face Mtllipg

650 x 155mm Table Sge

360mm Longitudmal Travel
150mm Cross Travel

One Shot Lubnication System,
Low voit Lighting, Machine Stand
with Locker as standard.

POWER FEED FITTED FREE

899229

All these machine tools
are exclusively supplied
by Engineers Tool Room
and offer superb value
for money and unrivaled
quality & reliability.

Unit 28

Enterprise Centre
Liwynypia Road
Tonypandy

Rhondda

CF40 3ET

Tel: 01443 442651
Fax:01443 435726
Mabﬂe 07770 988810

engmeerstoolroom uk

Tool Room)

Contact us for details of complete range IR0 (IR &I &1 12
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FOR INFORMATION ON THESE AND

OTHER KITS S.AE. TO

Other great titles also available! MODEL ENGINEERING SERVICES
ORDER HOTLINE: 01689 899 228,229 P CHONE 01246 433218

M.E.5. Website: www.lawm. Ireeserve.co.uk

THE KENNET

Jade Products 65 Ilmer Close

Rugby Warks, CV21 1TY “94 to CAD!

Coh\‘kert scanned d

< Tel 01788 573056 > N

2 Models Battery & Solar Powered

\t‘anshadekm')-nrciw FREE TF“AL

Esternal rotary shade control 4.da]’

12 month Warranty Spare Parts B

Prices Incl VAT UK delivery £3.95 full-working
Battery Solar evaluation!
£54.95 £67.95

n .
Lathe & Mill DRO Systems - Use it with your own scans! %D
Also from us Lathe & Milling Machire DRO X Download it from:

EDIT
7D Systems. HiSpec precision glass scales c/w

@ display consoles & ol installation fitments : www.softcover.com
-./ www.digital-caliper.co.uk - sorrcovem 364 Milton Road, Cambridge, CB4 1LW England.
» www.autodarkhelmet.co.uk m Tel: +44 (0) 1223 424342

Probably the best website for machines and tooling in the model engineering woxld!
Go to the “new arrivals" section of our website for the latest additions to our stock.
Email: sales@gandmitools.co.uk Web: www.gandmtools.co.uk Tel: 01903 892510 Fax: 01903 892221

LATHES MILLING MACHINES

onfoed 129 TCL ONC Rarcn u.‘lr im ANV Viiptoy Morson Woeric sl Ul Naves! Aeod, Bowe Feod, J0IN T

Doarord 243 TCL ChC Lshe, 1ph Algandes ZA Dv SrseEngrave. 1p0 VoL

Bofoes 280 Canre Luita § " 1 30 Toplea. VOC. i Dokl LI g Borar wih 9 Grnang Hiat ang Tealng & DRO

Brrie o Corare Laiha, § W' » 40", Tookal. VGC, 3ph Derdong Srarmia CHE Werncal Derch Misng Macrens, ' pn

Boatess BLD 5 La'y 1 Lame T.'» Hod 1ph l'n"u daly Deore Westbury Varncs Banch NEL (g8 Tha Basl we Aree nad

Ermcn PIENG Vericad Bench ML 1p8

smal 3 Mastor [ench Tog MEBTWE Vph i

Fanogragh Engrweyg Machre. Type & Lamdnate. 15h E

& erinutad Rrracreg Macties 3

SIP WDy, 3 MT 1(: (4

o £

i
L

Centrn Latha. Xgh !’h
" & A7 Canmve Latte A
A00 Conrs Lahe 5 :
800 Corsbr Lathe, 5172 obed Jph, VOO
Cochecier fastirn B00 §° x 30" Cardre Lalhe, Toclad. Tph
Cochecier Bamtarn f30 ' « Contrw Lot Corubiy, tgh
Coichesler Chigpnasier §' 1 T Viwtabie Speed Lafw & = 107, 30
Cochasier Chpmaster 5 2 207 Verlabie Speed Latwe. §° & 207, Jpn

Piginion o 3D Covdve Labbus 51 7% o
3, Wl oo, Cocvied Condaon
A, CEWDS.00 plus el

val Ervgraes Trrnmier
o iy Ximall Furret Wil flood Condion Sph
Ton. Samsor Mt Miling Machie, ph, Choice of 3, 3ph

MILLING TOOLING

Crsehastar KAsmse 2400 ELO™ ¢ 40 (aw Bod Lihe, Tssled Jeh Qlarbin JMT Atk Mibrg Chucs 8 3 Gdets £

=0 Rarhem 4 NG Bencs Lathe, 1pm Mg Chuce & 4 g Coltets i

Emco Masimal VIR Lathe with Miling biod. Shough. i 8 MAErg Clees B & by Cotet i

Ereco Masrnal VIDF Labw b Dy . gt Mg Cheek & & g (..'rnn_ I D

Hrusn 0 Cag fhed Cents Lathe, Tocked, 2ph T Auslio Kating, Chack & 4 imy Lane Calets EIR000 o pont Bupee?B ) 137 5 1 Lisie

Myt 063 Bench Lathe. 15h - £ 4000 e, mer Macte Shams. 1p YOI

- 1 Mitmg Hume Y B A g I 00 cosineo ples vt
Clarkson BT Autcioch Mg Sk L 4 benp Collats E 18064
T Arraest nlln-n, s [ .00

Airasd BUIT By Cotimi I N
Fawiper Boong Veasd with Wi Srarm [ s

Pty Cagenan Luma am Catsngt Snand M Stard Errall Buriryg Heml [ 00

Futrs Cagatian Latthe wth Siare) 3 INT Semaf Barng Hest L B

TEL EPHONE ENOUIRES WELODISE ON ANY ITEM OF STOCK. WE HOLD
THOUSANDS OF ITEMS NOT USTED ABOVE ALL ITEMS ARE SUBIECT TO
AVAILARILITY. ALL PRUICES ARE SUMUECT TO CARALAGSE AND VAT @ 17 5% WE
CAN DELIVER TO ALL PARTS OF THE UK AND DELIVER WORLDWIDE OVER 7000
SOUARE FEET OF TODIS, WACHNES AND WORKSHOP ECUIPMENT

Fagian Trainng Lane Curenmny Duasernisios
Schautin 70 certte Laihe Jgh
Vieapsy Plan Laths 30

Durwian STrarvmims Berch Mol

L gandmtools,The Mill, Mill Lane, Ashington, West Sussex, RH20 3BX 1
Opening times Monday - Friday S9am-1pm & 2pm-5pm. Saturdays 9am - 12.00 only. Closed Sundays.
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SAVE 20% OFF CATALOGUE PRICE WITH BUDGET PACKS OF MATERIALS -2 FEET EACH OF THE SIZES QUOTED BELOW - ADD CARRIAGE COST

B.M.S. FLATS DRAWN STEEL ANGLE
AO 116 x 1/4-3B-1/2-5/8-34-1-2-3 H3 16mm x 16mm x 3mm,
+ 332 x 34,1 £10.95 20mm x 20mm x 3mm 25mm x 26mm x 3mm |_ £13.50 ,
Al 18 x 3/8-1/2-5/8-3/4 1. 0720 SEAMLESS COPPER TUBE
A2 316 x 3/8-1/2-5/8-34-78-1. 08.80 J1 1116x28g - 332x28g - 1/8x28g - 532x24g 09.10
A3 1/4 x 8-1/2-58-34-7/8-1.  m— R J2 316x229 - 1/4x209 - 5/16x20g 07.45
Ad 516 x 1/2-34-1-1.172. 14.75 STAINLESS STEEL ROUND 303 F/C
AS 8 x 12-34-1-1172, 1535 K1 3/32-1/8-5/32-316-7/32- 1/4 10.00
AT 12 x 34-1-1.14-1.12 23,10 K2 3/16-7/32-1/4-5(16-38-7M16-1/2 O 25.90
B.M.S. ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/C
BY 1/8-5/32 - 316 - 7732 - 1/4 - 5/16 - 318, 05.75 L1 152"~ 193" - 220" - 248" - 275 - 324" ) a5
B2 1/4-5/16-38-7/16-1/2 - %16 5/8, 10.10 BABRASSHEXAGOHS
B3 S/8-34-7/8-1. O 17.35 A52° - 193" - 220" - 248" - 275" - 324" O 1180
BS 2/8-1/2-58-3/4-7/8-1 ENBM 2295 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 .152°- 193" - 220" . 248" - 275" - 324" O 05.15
C1 532-3/16-1/4-516-38 O 06.00 BRASS FLATS
C2 1/4-932-5/(16-38-716-1/2-5/8 10.90 N1 1116 x 1/4-3/8-1/2-3/4-1 09.50
B.M.8. SQUARES N3 18 x 1/4-3/8-1/2-3/4-1 20.50
D1 5[32-316-1/4-516-3/8 05.00 Né 316 x 1/4-3/8-1/2-3d-1 — 29.35
D2 7M6-1/2-58-3/4 10.90 NS 1/4 x AB-12- 34-1 30.70
BRASS ROUNDS ALUMINIUM ROUND F/C
E1 1/8-218-1/4-516-3/8-1/2 15.40 P1 3/16-1/4-5M18-38-7/16-1/2 1385
1116-3/32-5/32 - 7132 - 9132 - 7/116-9/16 - 58 24.00 P2 S5/8-34-1 O 23.75
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-3M6-1/4-5/16-3/8 13210 a1 1/8-5/32-316-1/4 O 1275
F2 1/4-5M6-38-7/16-112 D 2695 Q2 5/16-3/8-7/16 31.50
BRASS HEXAGONS SILVER STEEL 1X 13" OF EACH
G1 5/32-316-7/32 - 1/4 - 931 - 5116 O 11,00 S1 /32 -1/8 -5/32 -318 - 7/32 -1/4 -9/32 -5/18 -3/8 - TM6 - 112 22.45
G2 1/4-9/32-516-38-7/16-1/2-58 3125 $2 3mm -4mm - 5mm - 8mm - Tmm - 8mm - Smm - 10mm - 12mm 1950
BRASS ANGLE ALUMINIUM FLATS
H1 1/4 x 174 x 118 5/16 x 516 x 1/18 RT 1Bx12-18x1-14x12-14%x1-1/4x1.1/2-1/4%2 18.90
3/8 x 3/8 x 1/16 112 x 412 x 1116 13.75 R2 38x1/2-38x1- 38x1.112 1555
H2 5/16 x 5/16 x1/16 38x I8 %116 I_ RS 12x1-12x1.12-12x2 ] n7s
12 x12x1/8 34 x34x 178 21,30 R4 12x2.12-12x3 27.85

TT—=x_ METAL FINISHING PRODUCTS _=——

NICKEL PLATING KITS Bright Or Black Electro Plate on to: Copper - Brass - Iron - Steel Welded Brazed or Soldered Joints
*“TEK-NICK" Workshop Kit £59.80 + £7.50 carr. “TEK-NICK" Mid-Tec Kit £115.00 + £7.50 carr. “TEK-NICK" Maxi-Tec £180.00 + £8.50 cal
Instructions with all kits. Replacement components available

“KOOLBLAK" Simple immersion at room temperature, Permanent heavy duty blacking for Steel - lron - Cast Iron
Creates an integral, professional finish with no dimentional change. A superiative black oxide finish on steel,
“KOOLBLAK" Starter kit £30.00 + £7.50 carm, “KOOLBLAK" Workshop kit £48,50 + £8.50 carr.
Instructions with all kits. Replacements available
“TECHTRATE" Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finist

The solution operates at 141C / 285F |deal for - Tools, Fasteners or Fittings. £37.60 + £06.50 carr.
“ZINCFAST XL" Produces a bright zinc deposit on Steel & Iron. For Car & Motorcycle components. Zinc is highly valued as a rustproof finish
suitable for all types of fasteners.Instructions with all kits - Replacement components available. Workshop kit £76.50 + £7.50 carr.
“CASE HARDENING POWDER" This case hardening compound gives an acceptable depth of hardening to steel components
250gms £12.00 + £2.50 Carr. 500gms £20.00 + £3.50 Carr.  1000gms £30.00 + £7.50 carr,
DRY ACID SALTS 500gms £9.50 + £3.50 carr. - COPPER SULPHATE 500gms £8.95 + £3.50 carr.

LOCOMOTIVE & MILL ENGINE DRAWINGS & CASTINGS
Thlnking ol‘ building your first Locomotive or starting ancther one, See what we have to offer below.

TG Tich 3.1/2°G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE
714G 1368 0-5-0 31/2°G Molly 0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve, Base plate 12°

5'NG Dholpur 2-8-4 312'G Cant. Lamb  0-4-0  Diameter of Flywheel 6° Height 6" Width 6© Weight 4.1/2 Kilos
5'G Butch 0-6-0 3112'G Petrolea 2-4-0 Complete with building instructions & 3D Drawings

5'G Chub 0-4-0 3G Iris 0-6-0 £155 + £7.50 carriage

5'G Simplex 0-6-0 312G Doris 46-0 MULTI TUBE BOILER MATERIALS

5'G Springbok 4-6-0 312G Rainhill 0-2-2 Runs on Coal - Gas - Spirit

5G King John 4-6-0 312G Heilan Lass, 4-6-2 8.1/2" High plus chimney 4" Dia. X 16swg Copper Tube
5'G Dean Goods  0-8-0 312G Rob Roy 06-0 25 5/16" x 20swg Copper fire tubes. Firebox 3.1/2" x 3.1/2" Hig!
5'G 2251 0-6-0 326 Miss 10to 8 440 Working pressure 80psi - Suitable for above or similar engine:
5'G Firefly 2-6-2 312G Juliet 0-4-0 £76.00 +£7.50 carriage

e Mogul 2-6-2 312G Virginia 4-4-0 Vertical engine with Governor coming soon

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

5'G Twin Sisters  0-8-0 312G City of Truro  4-4-0

5'G Pansy 0-8-0 312G P.V. Baker 0-6-0

5G Tich 0-4-0

5'G New Combpyne 4-4-2T7 Radial Tank - L.S W.R. 415 Class

5'G New Nine Eims 0-4-2 L.SW.R. A12 Class with Beyer Tender

5°'G New  Salisbury 4-4-0 L.SW.R. 480 Class

Plus 6 0'gauge Locos

You are welcome to visit our newly extended premises

G L R Distributors Ltd, unit C1, Geddings Road, Hoddesdon, Herts. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail petegir@btopenworid.com Send 6 1st class stamps for

TR A o Ya B e e [ S i A e ] T O S hl T D T P R | e N



Tel: 01689 899 215
Fax: 01689 899 266
Email: jenni.collins@encanta.co.uk

All advertisernents will be inserted in thie first available issue. There are no
reimbursement for cancellations. All advertisement must be pre-paid.

The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements b
people who sell goods in the course of business to make that fact clear. Conseguently
all trade ads in Mode! Engineers' Workshop carry this “T' symbol

MODEL ENGINEERS

MODELS MATERIALS EQUIPMENT

www arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for Catalogue No.4 L’M‘

T
BOOST PHASE CONVERTERS

The UK's most advanced
phase converters with a

unique 3 year guarantee,
Never beaten on price.

TG ADVERTISE IN

MODEL ENGINEERS
WORKSHOP

Fax: 01344 303 312 CALL JENNE ON
Mob. 07952 717960 .
01689 3‘?“? 215 OR

www.boost-energy.com
EMAIL:

info@hoost-energy.com
JENNLCOLLINS ENCANTA.CO.UK

BOOST HAS BEEN MANUFACTURING HicH QUuaLITY

PHASE CONVERTERS 18 THE UK since 1957

R
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445 West Groen Road, London N15 3PL = UK
Tel: +44 (0)20 BB851865 Fax: +44 (0)20 83884613
—_sS

D mBksap
L 2K Exls cNe kit @

Whether you are building your own CNIC Machine/
converting an ex machine or you hawe simply
bought @ kit, This Routout CNC soltware and Stoppor
motor difivers will snabile you bo control your new addilion
1o the workshap from your PC. with sass.

* Three 2.5 Amp Microslepping

Stepper motor Drive Boards m

“rRoutout CNC Software
“*Easy LPT Breakout Board
Only £120.00 =

Tel (01269) 841230
Order Online www.routoutenc.com

TOOLCO

Tha homa of good qually usad ool and machinery

www.toolco.co.uk
o smnd for full Bemised stockist,
Uinit 4, Ebloy Ind Park. Ebley, Stroud, Glos. GLS 48P
Impadani: Phone for opering times before traveling
(dust 4 mies J13 M5 Motorway) Tel 01452 770550

EMal s @ 1000 0Ok Faoc. 01452 770771

MODEL
ENGINEERING
SUPPLIES

@

@

@

@ (Romford)
: Fbrm Non-Fexrous metals
@

@

D

@

B.A, Metric — nuts, bolts
Screws. 8/H & New tools,

cutters & tooling.
Boiler Fittings, oils,
stocks added weekly.
NOVAT
@ Send large SAE + 2 x 1st Class stamps
for catalogue
Tel: 01708 341216/722346 for details @

PP PPPPPPQPQ0QQ

Worden tool/ cutter grinder kit. Main
parts made includes motor £145 ONO
4 facet drill grind kit £18, retract tool

holder kit £14 01270 841 018

R il

ALL LOCOS AND STEAM ENGINES REQUIRED 31/ z’
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

Please telephone Kevin on 01507 606772 for a friendly and informal chat

¥ _BY 71/‘”

LR



MODELS MATERIALS EQUIPMENT

"ENGINEERS
TOOL ROOM

[fer for Professional &
Engineers
CUTTING TOOLS: HSS — COBALT -
COATED

Drills: Metric, Fractional, Jobbers, Long
| Series, Boxed Sets
| Reaming: Metric, Fractional Hand and
Machine.
Threading: Taps, Straight Flute, Spirall Flute,
| Boxed Sets, Metric, Imperial, Unified, BA.
Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.
Milling: End Milts, Slot Drills Plain and Screw
%m& Horizontal Cutters, Slitting Saws,

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.

Measuring: Micrometers, Verniers, Dividers,
Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New" Tool Gatalogue available FREE —

Send for one today
CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES = Contact
us for a Quotation

FPart Exchange on some machine fools weicomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aocl.com
UNIT 28, ENTERPRISE CEN LLWYNYPLA
ROAD, ‘I"UN\'PMCW. RHON CF40 2ET

m ford

New and hrgh quality, refurbished
lathes and milling machines.
Pre-owned machines
have a 12 month
Myford warranty

0115 925 4222
~ or visit our showroom at
Wilmot Lane, Chilwell Road,

Beeston, Nottingham, NGS 1ER |

I

THINKING OF SELLING YOUR LATHE,

MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quillstar (UK) Ltd (Nottingham),

Retiring. Contents of work-
shop for sale. Mills, lathes, drills

and plenty of small tools. Phone
between 10-2, 01753 655 922

1P

[ |
Amateur plater has few surplus

tin and nickel anodes for sale. Also

electroless tin plating Kits (minus

hydrochloric acid). For details Phone

01983 527 374

| /TR

TRACTION ENGINE SPECIALIST

Wanted - ALL Traction Engines,
ALL Sizes 1” to 6” including Minnie,
Royal Chester, Thetford Town, Burrell, agricultural |
engines, rollers and steam wagons.
Any condition - part built included,
OR JUST PLAIN WORN OUT!!

Will collect anywhere and PAY CASH.
For an informal chat Tel: 01507 606772

ALSO COMPLETE WORKSHOPS CLEARED |
I

BA FASTENERS IN BRASS

STEEL & STAINLESS
SPUIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

Send Stampe] adaressed envelope plus four first class
starmnps for 28 Page List [Dverseas T2.50) 'Cuote Me'

Telephone 01427 884318 Fax 01427 8843189

R. A. ATKINS

MODEL ENGINEERING

MACHINES & TOOLS
100’s of Engineers Tools In Stock

WE URGENTLY REQUIRE TO BUY
COMPLETE WORKSHOPS OR
SINGLE MACHINES
Immediate Inspection & Settlement
Tel: (01483) 811146 Fax: (01483) 811243
Hunts Hill House, Hunts Hill, Normandy,
Guildford, Surrey GU3 2AH

Tel 0115 9255944 Fax 0115 9430858 |

LOOK
MODEL MAKING METALS

g W I8N da Baght steel staniess steel tronde, speng sieel brass.

shrariun, shent geel, Pl ibes toits, s L sorwa, S o o
i, wher meal cansng soyy Fane ranorals. chaee, planic. Lahe
Filllrg maohines sl oqURTa. e anl
W tedha rarionwads i wirldwide caliees Vo -Fol B-Lpm
AcTeas Vims wesoTe
Send row for 8 hree cataiogus o gshirs
Miltan Beyves Metals, Depl. MEW,
‘Ridgpe HI Farm, LAte Horwosd Read, Mauh, Milton Keynes,
MEIT OEM Tel: [01200) 793631 Fax [01204) 712003
qreses ok

sl nabss Bk lals cs.ul

T

Enjoy a day with us al the
MYFORD OPEN HOUSE
Wadnadayésm October

Saturday 28th October 2006

0115 925 4222

or e-mail
myfordbb@btconnect.com
for further details

www.powercapacitors.co.uk

Transwave

uuuuuuuuuu

1 The ONLY
Phase Comnverter

Manufactured to

HQ T_H IST‘

Local Call: 0844 7700 272

sales*transwave-online.co.uk

(24 hr update)

www.tradesalesdirect.co.uk (trade Prices)

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

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NGS 2DJ
Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.

‘-'FCHLDWID’E SHIPPING, TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

B



MODELS MATERIALS EQUIPMENT

ALL 3)2” GAUGE

LOCO’s WANTED
Tich, Juliet, Rob Roy,
Firefly, Jubilee, Maisie,
Doris, GWR Hall,
Britannia, Hielan Lassie,

ALL 5” GAUGE ALL 74" GAUGE

LOCO’s WANTED LOCO’s WANTED
Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,
Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,
Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR
Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black
Engineer, Bl Springbok, Five, A3, BI, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320

visit our website: www.antiquesteam. com

VENSON

28 e 29-31 december 2006

EXHIBITION

NEW MACHINERY IN STOCK

Harrizon M300 Lothe, excellent condibion .. s s s

Colchostar Diderd Mark 2 - K2 hily tooked with
Als xaondro Tookmaker dividing head, NEW ..
Schaubling Vertial Head ...

-
Machine Sales
Dervdord Veeroy Lotk with geoo
Miylerd neind cop loths i e
Edwards Ift Treadle Qilk
Viceroy Milling Machine vertical 30%w good condition, sxcellent daylight ... £1800
Tom Sersor wet/hariz milling machire excellent condition, one mark in toble, 1 phase _€1200
Large Ajgx power hock saw.

L3000

Tom Senbor mdbesg munehers, oo leii -A‘..'H"' (MJ.H#! - - 00
Conlo 8 inch ok [P PP R pr——

Ao xordro Tookswaker .Mn"m-g Maihirw comphete woth beoth ushk- in e ummndm-u tmd«on AI: £ ;:,wr:::;m:' ‘:_r:_m- e i e G

. e K 1850 ot Metal sheor on lond e e
ﬁcnlud V&l Luﬂ'n ﬁ C '| ‘ it J feres ;ﬁh.nu pkﬂ- i 1 2040 Vichrey Shinrp Silgs: ailoder e wirw .
Chester 26 Milling Machine as new with power feed LPOA  Hiiot Progress Pillar Drill 2m geared bl onmeliont suvallion, vt p}u
Unazn Jubiles wood turning lathe £ATS Cokhuster Master Lathe complote but unbidy
Unien Graduste bowl hurming lathe with awessories « mind condition .. iecern. £5T'S 3 Off Bridgepon milling MOCEIES oo s

| Orimmslome Tcpnmg Maschinme with pitch control .

S A RS DR A T MR SR IS A

wen 500 Harnson LSA Lathe ..

VS Cokheower Moster s heoe.l blgbod mﬂ'\ 1odu'u]

| |NEW TOOLING IN STOCK
| Harrison MI0O coppy Porniteg amtodhesent compl
S ..

B x bor & Sopess DTG GMIGCRMGNE s e
Hidyfor d hr:nop copy hurning lothe on cabiret

| Kerredy powart bl
| Tom Sendor dlotting [ —
| Duplex 226 tool post frindar a1 rew (smel)

-------------------------- .LATS Waadkin Universal Cutter Grindier Type NUH, with lots of leoling .
rssmaas 175 Haurison LS Lothe Oap Bed wish u..I" ............ SRR A A TR

w300 3 » Harrison LS lothes tooled
12.£300 Garirmspon drill Roor shand with tapping phes x-y compound fable.

| My#ard compound vertical skde

“E125  Cobhaster master straight bed latfe wih clulch. Has shecirical fault, /ool .
-

MISCELLANEOUS

Wadking knife /blode shorpenes with Pooling .o e e e

Odd sive Thell colletts ..
Ale xandra high speed heod as rew
Ale xondro pirol milleng antacdment

Bridgepart slating head . cim

Horizonta pedosbal somdor e mmmiessiee

....................................................... £350 CONTENTS OF A COLLEGE + COMING SOON * PLEASE WATCH THIS sm{cj:i
WE ALSO PURCHASE QUALITY MACHINES & TOOLING « DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLUNG - WEEKEND & EVENING VIEWING AND DELUVERY SERVICE

t More machines always in stock. Tel: 01274 402208 & 780040 Mobhile 07887 535868 4 Duchy Grescent, Bradferd, BD9 5NJ

Schoubling Verfical Meod or mew .
T80 Versa b tool «abdnet
3 Poind um:-rly for Boxford 5™ lothe ...
0 3 Point stoady for Deon Stk and Chm- {qrhr i
w8700 3 paint steady for Coldhaster Maiber madel iiﬂoum&m uoo
- £70:0 Colihester stadert collen chuek . .
e SBOQ Colchester student ¢ tan hm'cﬂy uud Trpp—




TO ADVERTISE CALL

01689 899 215

- iR T
MEW ADVERTISING

DEPT.

ENCANTA MEDIA LTD
8-10 KNOLL RISE,
ORPINGTON

KENT BR6 OEL

TEL: 01689 899 215

WORKSHOP MODELS & BOOKS &
EQUIPMENT DMATEFIIALS PUBLICATIONS RERILES D GEIRER

PLEASE TICK ONE BOX ONLY

Al advertisements must he pre paid. RS NP ULICR OO
No reimbursements for cancellations. Addresssvacramninnnnrnnnnnannnsssase

| enclose my cheque/Postal Order” for £......................for.............Insertion/s,

made payable to ENCANTA MEDIA LTD.

(“Delete as necessary) or please debit my credit/debit card:

Emidil......oovnnumnnan @ msmsvisvmsss s

Expiry Date: Security Code: [N I J1ssue No.  [[] Signaturet.......eeeeeovoovceereesssocereressesreessessseeesene

fori e insertion/s

DAL DRI E LR AL UL AL LU DS LV 1 D LS O



GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS

Telephone 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm

- Junction 3 and South Circular - A205

Bridgeport milling machine £1450  Kasenit Crucible Furnace £140
Famefast hearth €140 Aomefost ropid melting power furnoce £425
Myford MA99E chuck fype Burnerd D16 collet chuck + 14 collets  £425
Imp./Met. collets each £20  We have a large amownt of vertical and
(lorkson radius attachment £425  herizontal milling cutters just come

Denford Viceroy pedestal 2WT drill €245 in and we look forward to offering you
Granite surfoce plotes€120/€145/Pink £425  another great deal (all sizes) at
Boxford collets (Mot copies) each £12  just £2 each.

Harrison 140 5%"x24" lathe

Q &S 8" Hacksaw Colchester Master gear box, gap, 36 lathe

. -, £

e D, . . Stririte 20 RWH
Bridgeport Slotfing head (hydraulic) verfical
metal cutting bandsaw

Co|d1?er Student 1800 lathe complete Mr:l Super 78, gearhox, poﬁer aoss
with inverter on single phose feed, cabinet

Bridgeport
furret

Startrite g
el 8 milling

g cifing S84 machine +
bandsaw & DRO

(8speed) Tom Senior vertical head

ink Granite 'top doss’ 3' x 2'
surface table

Gabro
AC450
| knotcher |

.
. /

SIP New HDP2458
ench drill

complefe
" on dust
exraction

Harrison M300 lathe complete with
gop and tooling

Boxford pedestal
%" /INT drill

Clarkson MK fool un;i

Viceroy vertical milling cutter grinder
machine/30INT

Collace toolpost grinder

Flamefast
DS130
ceramic
chip forge

Crompton Fn_rkinsun Motors TN
E% 3;5:“‘"' ideal for Myford &  AFW Viceroy Horizon vertical head Grinder (pedestal) T
oxfords efc. Adcock and Shipley n;ﬂeD;n[rl:'v’le;'u Tom S?nlor EII}anetsc! S\:wel
e ord varioble power feed 36"x8" model

1 . complete with knucle head We ?Iso have u'
&g PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST ETios
BE DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT much to lst!




l. e - - f ._‘;1 ! 3 | 4 ] i _. . 4 i / &
Cliryel Clusg, rEliElrelE) Jf.u:ﬁ.s-yh! H;u;., N AGHESTEAGH 582
'!'5.41: w3 (0) 122023 93159 Fz.e: :'-‘J{J)l’/:,’:} 23133 'I
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Tt -
s 3-fwwe Chuack, Quich Charges Tookpost, Bult in Variable Speed System, 3wy Chucbe 100rren, &< how Chuack 1 250mm, 4-Wary Boclpor, Listhe Tooks, Flond [ 3 hmer Chvcch 1250, 1-1 2o Dol Cliusck & Avbioe, Lathhe Tooks 4-Wery
Lathe Tocks fu Trarvodlng Steackies, Faco Plate Cornbined oo | Cormgeound Shde.
Feature Featurey Features
Cast s Coratnucsion, Easly Portalble, Metic o imperial Thee Cumting Can [l | Vo Bexhry. Widke Sprvedd s Adgustadie Sicdeways, Cinthren Comruction [|  Powemed Cromdeecd Seperate Motcx for Larthe & VL Large Mg Talbde.
el e ot with 5 rirmes. Hardonod & Ground. Lisachvew Gasard, Hoawy Dty Cast bron Comiruciion.
- Specilacations  Specifications Sepeafcatsn
Certre Meght 90rmm  Spiclie Bore Homen Corene Hest Waren  Spurdio Bore 20mm Camtrm Headt 210mm  Spiecile Bore ren
Sawing Over Bed 180mm  Spindie Tapor M M, S 0w SpindelTaper  MT3 Max Swing 420mm  Spieie Taper <}
Saning Over Crous Shcde 100mm  Spoved Range egh) 100 2500mm | Swing Over Cross Siide Tern  SpindleSpeeds  1202100epm | | Swing Over Gross Sicke G Spesed Range lLathe 1601 360rpen
DetancoBetwoenConpes. DS Speed Range@ow] 0-1000pm | DotwwceBetween Getres 400mm  Tallwtosch Taper MR Dietance Betwaen mt- Spived R (W) 117-1300rpm
Motor 0550 Weight 150 1556y
Special Offers
Contact un for clets,
d . A
D) _-}»?_Jp-y'im _E’;;m f?f’fﬁ-’ar}!m

-l Self Ceornboriing Chausck Hi0imm, -l Chuack, Machine Sandl Fiued & NOW Open mm m" 11 Jeruan Oill Chuach & Ao, Variable Spnoed, Millng Drarbor
Tnaveliarg “seaches. Thisad Chamng Dud Face Plate. Features
Features Drorwetad Coburrn, Adutabie-Dephy Siop, Roe Fesd Hasd Conteol Gaved
| Engirmesed forn High Gede Castieg, Gap Bed, indepencent Freed & FOI" M Confact Dirive, Shclevwiny Covers, Ziwo Seming Disks
Lchcnew. Cty Lt £ Rt Harxd] Threach, Metric & impenial Geadustionn. Specificaticns
Specications Driling Capasity 1y

150mm  Spirdie Borw J8men \ End Ml Capsacty 12w

sorowas  m i e | ROTAGRIP LTD | 225z 5
 Sawing Over Cross Shde 200mm  Rangeof Speech  75-1400gum b Tablo Surface Soe o rrm
'Detance BetwoenContres  5A0mm  Tailstock Taper M Loongpaadir Trred 240nwn

e e wos @ | |16-20 Lodge Road I
Ny Hockley Spircie Taper T

B18 5PN : Weght S5
Tel: +44(0)121 5511566
Fa.l’: ﬂﬂﬂ)!ﬁ 52391@

11 2emeem Dl Chuack & Acken, Vartabole Spuod, Milleg Drnabiar
Fatiie

Dovetad Colurmn Aduntabie Deph Stop, e Feed Head Contsol Gewd
: Diale.

_mmmwummmw Can Fold &Rl in ore Machien, Sip R d Folder b o b
Featire mmwmmmmmmm

oo Svhcts 90 cheggrees, Howd Tilts 45 dlegre. One Shon Lubxrication Syterm, [l Speciicationn.

Araedocked Spindlie Gused

'Z_.Z 'U: 22!322' I!fz..i Eg!

“All prices include VAT & Delivery UK mainiand only




