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Fax: +44(0)1780 740957 .

ACCESSORIES Ceriani 400

Lathe Chucks, Drill Chucks, Tipped N =
Tools, Boring Bars, QCTP HsS Tools, [RAalaRl
End Mills, Slot Drills, Machine Vices, =|S030 Spindle
Clamping Sets, Slitting Saws, Arbors, = Table size -
| Boring Heads, Radius Mills, DROs, 580 x 150mm
Rotary Table, CNC fits, Collet Chucks, = Travel - 420 x
Collet Sets, Flanges, Face Mills, 160 x300mm
Shell Mills and Much More... (XYZ)
= 1.5 KW Motor
= 100-3000 rpm
vari-speed
= Weight - 150 Kgs
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All lathes and mills are backed by an
extensive range of tools and accessories

= Optional splash-
back and
safety g —

Ceriani 203 Lathe

= Centre height - 100mm - Centre distance - 500mm
= Swing over gap - 260mm e Spindle bore - 20 or 30mm
* Motor - 1 HP = Weight - 80 Kgs

» Semi Norton gearbox e Four selectable feed rates
= Vari-speed option plus screw ﬁ
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Hobbymaschinen

Maschinenbau

TORE MACHINES AND ACCESSORIES ON L]
Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Machine Tools Ltd.

Please contact us for stock levels and more technical detail 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW
01780 740956 - 01780 740957
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On the

Editor’

Merry Christmas

to Every Reader

To every reader of Mode! Engineers’
Workshop a hearty ‘Merry Christmas’.
I'd like to thank you all for your help
in getting up and running as Editor of
MEW, as well as all our contributors,
participants in our web forum, Diane
at Model Engineer and the production
team: Yvette, Brian, Grahame and
Duncan without who's efforts you would
not get your favourite magazine!

As usual this Christmas issue includes
the hefty sixteen-page Model Engineer
Exhibition 2014 Showguide. Production
schedules mean that this year some of
the show details remain to be finalised,
so the guide has to be taken as
provisional. In particular we are
continuing to confirm more competition
entries and more trade stands, but | hope
you agree that this promises to be yet
another exciting, varied and wholly
enjoyable event.

But this year, we've been able to add
extra editorial pages as well, and this has
meant we have been able to include a
little ‘Christmas present’, in the form of a
reprint of a very rare 1923 lithographed
painting of a typical model engineer’s
workshop of 1923. As the weather gets
rather grey (for northern hemisphere
readers, at least), hopefully it will bring a
little more sunshine into our workshops.
Usually these fine prints have long been
separated from the original issues they
came with. I'd like to thank Andrew
Webster in Canada for scanning it. One
tip, if you decide to frame your print - if
you back it with a sheet of black paper it
will help stop any printing on the back
being visible.

Reviews

As you can imagine, from time to time
we get asked to review various products.
Not all of these are of great interest in
the workshop. Obviously it's not possible
to review everything in full, but if | think
something will interest readers I'll at
least try to give a quick appraisal of it
in On the Wire. It does seem that many
readers enjoy more in-depth reviews, so
I'll try to include more like that of the Ig2
tooling in this issue, from time to time.
One or two readers who were enthused
by reviews in the last issue were a little
surprised to see the prices had been left
out. This was not a deliberate policy! For
completeness, the Dremel Micro has an
rrp. Of £110, the Milling and Sheet Metal
Work books from Crowood are £14.99
each and the Neo TRN2 airbrush is £130
for www.airbrushes.com. My apologies
to all, | will try and make sure future
reviews include the prices!

s Bench

On My Bench...

... A little stationary engine that is very
slowly coming together. Based on an
old print, I've been able to follow the
construction almost exactly to scale.
As a successful experiment | had the
flywheel laser cut a year or so ago, all
it needed was a bit of profiling work. |
wasn't satisfied with the look of my built-
up A-frame for the engine and decided
to investigate laser cutting again. This
last week Malcolm High of Model
Engineer's Laser has come up trumps,
not just supplying me with the tracery
of reinforcing ribs for each side of the
frame, but creating a tabbed assembly
with the feet and top-plate which will
made accurate assembly a doddle.

The laser cut parts.

The assembled frame,
after fettling.

Precision Vice

This issue sees the start of a series on

a precision vice by Michael Checkley.
Since writing the article, Mike has added
a precision stop, which he has promised
to write up in the New Year. He also
exhibited the vice at the Midlands Model
Engineering Show, where it was highly
commended. | was unable to attend, but
Diane went along, and from reports on
the farum at www.model-engineer.co.uk
it was a successful and enjoyable event.
I'm trying to persuade Mike to bring the
vice to Sandown for the Model Engineer
Exhibition — you may still have time to
enter some tooling yourself, if you are
quick!

The precisii o Vfc ar MME. ,

[Visit the Model Engineer Exhibition, 12-14 December: WWW.modelengineershow_ca.uk] 3
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send £2 (refundable) for our
‘latest workshop catalogue
or visit our website
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BINDER

£8.

Call today for yours 0844 8488822 o
or visit our website and Order online... =

www.myhobbystore. co.uk/MEWBinder

STEPCRAFT

BECOME AN EXPERT

Fast, accurate and simple
fabrication of your parts.

1 machine - 1000 possibilities!

. Germany

www.stepcraft-systems.com

ceoaney b STONEYC! (@

Happy to help at all times:

info@stoneycnc.co.uk +44 (0) 1432 607 908




Inverter drives are extremely reliable = vibration free
e remarkably low noise level ¢ virtually silent

\

B WM250V =
« Centre height 125mm WM18 VARIABLE —=
= Distance between centres 610mm SPEED MILLING —

* Motor 1.1kw MACHINE —

£1,475

= Speed infinitely variable —

from 50~ 2,250 rpm

» Table size 840 x 210mm =
* Motor 1100w

Without digital readout fitted:
£1,250
SAVING £115.00

With digital readout fitted:
Glass linear scales

WMagov

£1,750
e Centre height 140mm SAVING £390.00
e Distance between centres 700mm

« Motor 1.5kw
- tiese | GH1236 GEAR HEAD LATHE

Amazing value for this complete package

Standard equipment:
Digital readout, halogen
lighting, coolant system,
cabinet stand, 3 and

4 Jaw chucks

* Distance between
centres 750mm

+ Longitudinal travel
550mm

WM290V * Motor 1500w

fllustrated with optional milling attachment, * Single ohase

which is also available for WM250V Low 30 d g

and WM280V lathes - o d° & rpam zpee £2,900 including VAT
= idea ¥5Ult~_°- to and UK mainland

£2,685 1% a thread cutting carrier delivery

= Supplied with digital
readout and stand
» Distance between

centres 700mm %eaa,
s Centre height 150mm M

* Motor 1.5kw

BENCH GUILLOTINE

ITEM NO.7010

= Squaring facility
= Safe blede protection
. « Front measuring scale

----- [ S oMy « Compact versatile guillotine
. e « Fabricaled for maximum strength
» Supplied with adjustable rear depth stop
* Reversible blades, ground on both edges

Shearing capacity 300mm

Thickness 1.5mm £150

~ The London
Model Engineering
Exhibition

Allthese lathes are fitted with power cross feed and are supplied with 3
and 4 jaw chucks, fixed and travelling steadies, face plate and swarf tray
\\ / Prices include VAT and UK mainland delivery

ANY SPECIAL OFFERS ARE ONLY AVAILABLE WHILE STOCKS LAST AND ARE NOT ONGOING

1: 01428 682929 warco House, Fisher Lane, Chiddingfold, Surrey GUB 4TD

E: sales@warco.co.uk W: www.warco.co.uk
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FREE PRINT -

The Sun Shone
Through the Window
Something a little different
for the workshop wall.

READERS’ TIPS

This month, a way to
prevent blood blisters!

A MODEL ENGINEER'S
WORKSHOP
The story behind your print.

HIGH FLOW CO2
REGULATOR

Trevor Wright designed
this small regulator for
battle rohots.

MAKING THE REDAY
POWER HACKSAW
Rounding off this short series,
John Harris completes this
valued workshop tool.

STEPPERHEAD

Alan Jackson details the
milling head for his award
winning CNC lathe.

AN AUXILLIARY
SPINDLE

ADAPTOR PLATE
Glen Bunt grafted a high-
speed milling spindle
alongside the quill of his
Tom Senior mill.

ontents

32 STUB MANDREL'S 52 AN EXAM FOR
SHORT END BEGINNERS
A weekend project from Stub THROUGHTO
- a self-releasing drawbar for MASTER CRAFTYMEN

X2 style mills.

34 ALIGNING THE HEAD OF
A TILT HEAD MILL/DRILL 54
Practical advice and
experimental results
from Paul Murray.

37 AXMINSTER Ig2
CUTTERS

Some tough problems for
the jobbing engineer!

A TAP

SHARPENING TOOL
The conclusion of Will
Doggett's tool build, with
some ideas for other uses
of the machine.

Mike Cox puts three new 61 MACHINING THE
pieces of tooling through QUORN SPIRAL
their paces. COLUMN ON A

VERTICAL MILLER
Eric Rumbo in Queensland
tackles a notoriously tricky
machining task.

CENTRE PAGES: YOUR FREE
MEX 2014 SHOW GUIDE

| SUBSCGRIBE TODAY...

62 PLASTIC SHEET
WELDING MACHINE
Tony Rossiter's unusual
machine for making plastic

39 FACEPLATEPLATE

Jouni Pourttimaki describes
a special accessory for wood

turmning. bags and bladders.
43 ONE MAN .
AND HIS LATHE 65 THE THREE-IN-ONE

BORING TOOL

John Stevenson offers you
a couple of extra tools for

Heavy Metal - Howard Lewis
and his Engineers’ Toolroom

BL12/24. Christmas.

48 MILLING ACCESSORIES g7 A PRECISION
FOR A MYFORD MACHINE VICE
ML7 LATHE

Mike Checkley brings detail
plans and build instructions
for this robust design.

Godfrey Greeve's spindle has
given fifty year's good service
and still going strong.

AND SAVE UP TO 23% OFF THE SHOP
PRICE PLUS RECEIVE TWO FREE
WORKSHOP PRACTICE SERIES BOOKS
WORTH £15.00.

See page 47 for detals.

www.model-engineer.co.uk
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Coming up...

in the January issue

ONE MAN AND HIS LATHE

Over the last sixty years, no lathe has been more closely
associated with model engineering than the Myford
Super 7. In the next One Man and His Lathe, Roderick
Jenkins shares the story of his machine.

m Richard Rex shows that we can get better results
when hardening and tempering steel with a
more detailed understanding of the chemistry
involved, Jock Miller describes an impressive
machine, a home-built vertical lathe and Martin
Gearing gives us his take on soft jaws as an

HOME FEATURES WORKSHOP EVENTS FORUMS ALBUMS
Vl lt

Website

for extra content and
our online forum

Stepperhead lathe Construction

As Alan Jackson's construction series on his award-
winning lathe draws towards a conclusion, he has
put together some technical notes
which will be of interest to both
constructors of the machine and
anyone interested in making or
modifying their own CNC machines.

The CZ Metal Bender

The CZ metal bender has been available for 20
years, view the classic 1991 article by Gordon Read
on its multiple uses.

www.model-engineer.co.uk

aid to greater accuracy and holding difficult
workpieces.

The Model Engineers Workshop

Free Plan Collection

Over the first few years following its launch in 1990,
MEW regularly included a free pull-out plan. These
plans covered a diverse range of tools, from a rotary
table to a rear toolpost — now these plans are being
made available again through our website!

FREE PLAN:

Requlars

3 ON THE EDITOR’S BENCH

Seasonal greetings from the Editor.

30 ON THE WIRE A Toolmaker’s Hammer
More news from the trade. This is a design for a lovely and practical tool,
58 READERS’ FREE ADVERTS by Derek Winks and featured in issue 8 of MFW
Willyouenepupa.Chrstmaz kargain December 1991/January 19.92. We rec:’ently {issue
216) featured Derek Spedding’s very fine example
60 SCRIBE A LINE built from these plans, now you can download them

Comment on de-rusting and more. and make your own!

Some of the other live topics on the forum include:

> Painting Aluminium - Finding a Suitable Primer.
2 Gauge Blocks — Their Use and Abuse.

2 Grinding Rest — A Very Nice Example to
Harold Hall's Design.

»

ON THE COVER

When Mike Checkley posted o |
photos of his precision milling vice RECI

on the web forum it brought much mu@mﬂf‘ € .
positive comment. We're pleased :
to bring you a short series with
full build details and plans.
(Artwork by Nik Harber.)

2 Vintage Motorcycles — Some Examples
of Practical Engineering.

Join the conversation and don't forget to enter
our ‘win a Dremel Micro’ competition!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS SHOP

[Visit the Model Engineer Exhibition, 12-14 December: WWW.modelengineershow,ca.uk] 7
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Readers' Tip

This month’s winning tip from
Brian Wood is short and sweet,
but | suspect it will be welcomed
by many a reader:

Having received another blood blister
from a handle nip on a vice, | fitted o-rings
to both ends of the handle to tame its
appetite. The picture is self-explanatory.

An O-ring in place on

the vice handle.

/

N

TiP oF
THE

CHESTER MACHINE TOOLS

We have £30 in gift vouchers courtesy
of engineering suppliers Chester
Machine Tools for each month's ‘Top
Tip'. Email your workshop tips to

neil. wyatt@mytimemedia.com
marking them 'Readers Tips', and you
could be a winner. Try to keep your
tip to no more than 400 words and a
picture or drawing. Every month we
will chose a selection for publication
and the one chosen as Tip of the
Month will win £30 in gift vouchers
from Chester Machine Tools. Visit
www.chesterhobbystore.com to plan
how to spend yours!

Mo more than one prize with a value of £30 will be given each month. By entering you agree your entry can be freely published and republished MyTimeMedia on paper

or electronically and may be edited before appearing. Unpublished tips may be carried

rward to future months. You will be acknowledged as the author of the tip.

There is no guarantee that any entry will be published and if no publishable tips are received a prize will not be awarded. The decision of the editor is final.

A Model Engineer's Workshop

Andrew Webster in Canada tells the story of our Christmas Print.

"The Sun stole through the
casement old, and touched each
treasured tool with gold."

colour supplement to the 4 January
1923 Model Engineer, and reproduced
on page 8.

Occasionally, in the early decades of the
last century, the M.E. included a coloured
plate, usually a tinted engineering drawing
of an M.E. project, examples being steam
locomotives and complex, marine oil
engines. Many of these collectable prints
were removed from the magazine for
reference or to grace a workshop wall.

The workshop in this plate appears to be
that of the artist, Mr. H.R. Millar, an M.E.
contributor on model steam engines from
1903 nearly until his death in 1943.
Interested readers will find an obituary by
Percival Marshall in M.E. Vol. 88, No. 2175.

This particularly rare plate seems the
only M.E. supplement intended strictly for
decoration and, surely, the betterment of
morale. It appeared during the "Third
Winter of Unemployment' as Britain's
economy transitioned painfully from a
wartime footing. Unemployment was
13.3%, prices were 80% above the July
1914 level, and wage reductions were
grudgingly accepted as necessary.
Austerity seemed permanent, the political

This prose introduced a lithographed

scene was dismal, and a cold summer had
yielded to a wet and grey winter. Some
might say 'what has changed?'. Compare
this print to the 12 modern facilities
illustrated in the Summer 2009 Readers'
Workshops special edition of MEW. It
harkens from a simpler time when the
average model engineer produced fine
results with limited wherewithal and
perhaps more satisfaction.

Many M.E. readers in January 1923 could
relate to this workshop, either from
personal experience or a desire for
similarly well-appointed facilities. It was
indoors, heated (during use, anyway), and
graced with electricity and a large window.
Towards the back wall is a Milnes 4-inch
BGSC lathe on the maker's treadle stand.
Provided tools were kept sharp, these fine
machines worked efficiently with
surprisingly little muscular effort. Low
vibration and noise still make a vintage
treadle lathe desirable for household
installation. Beware if you try one: the
tranquility is addictive.

This workshop also embraced modernity:
no less than two electric motors driving
auxiliary machines. Factional horsepower
motors were expensive in the UK until
after 1945, when machine tool
manufacturers belatedly abandoned foot
propulsion and model engineers rushed to
retrofit motors. The bench nearest the
window has an electric motor and
countershaft propelling a pedestrian, late

1890s type, plain lathe of about 2 in. centre
height. Another useful, classic tool not to
be despised today.

The shaded 60 or 80 watt bulb on a track
could also be positioned over the Milnes,
perhaps supplemented by a standing lamp
elsewhere in the room. This was
considered lavish when many model
engineers contended with a single,
reflector-fitted gas or kerosene lamp
whose vapours - they knew well - rapidly
rusted exposed fine tools. Most domestic
artificial lighting, in the 1920s, was
dimmer than today or cast a strong
shadow unbalanced by ancther light
source. Most electrified homes had but
one or two receptacles per room,
sometimes only a ceiling light fixture from
which cloth-covered flex led to a motor
and a lamp or two.

Also posh in this workshop was the
second motor, on the other bench, driving a
little circular bench saw and a 1/4 inch pillar
drill. Possibly, not visible in the print, one of
the motors drove another tool such as a
grinding head or linisher. For reasons of
economy it was not uncommon to drive 3 or
4 tools off a single motor. A hand-cranked
grinding wheel and treadle fret-machine
complete the power tools collection.

Things have changed - mostly for the
better - but this joyous and inspirational
gem warrants reprinting. We expect it will
grace the wall of many a model engineer's
waorkshop.

[Visit the Model Engineer Exhibition, 12-14 December: www,mode!engineershow,m,uk] 9
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Please add £3.99 postage and packing if your order is less than £30.00.
Prices include VAT. These prices apply to UK mainland orders.

KNURLING TOOL

5 et

Capacity 5 - 20mm
Knurl size:

3/4"x 3/8"x 1/4" bore
Item No: 5566

\

| |

Available in units
of £10

-

i BDS130 BELT & DISC SANDER

P Douurids

The L ohus

del’E

Item numbers:
8886.75mm  £7.40
8886.100mm £7.85@
8886.125mm £8.30
8886.150mm £8.75

Belt size 1"x 30"
Table tilts 45°

Item No: 7055

£69.00

SMALL BODY 2MT LIVE CENTRE

Body diameter: 32mm  Length: 37mm
Item No:

Z( o
BS130 BELT SANDER ;_

Belt size 1"x 30" ]

Item

No: 7065

-

HSS fully ground, tin
coated Imperial,
Letter, Metric sizes

Item No: 543%

4

Magnification: 1x 1.8
2lensesx 2.3 0r 3.7
3 lenses x 4.8

Itemn No: 5409

i powered
e £8.00 ML

Daylight flourescent magnifier
Lens Diameter: 82mm
Lens magnification: x 1.75

Item No: 9105

7

Special
Sale Price

LED LAMP

Magnifying

glass with
light, bench
top Battery

J

BA TAP AND DIE SET

BA tap and die set
Tap sets: 1,2,4,6,8,10,12
Dies 0 -12BA

Itemn No: 9022

£21.00
" £23.49
£26.55
£30.64
£21.00
£23.49

10mm £26.55
Item No: 9431 12mm £30.64 J

Up to x 8 magnification. Requires
2 x AAA batteries,
not supplied

. Item No: 5408

LED LIGHT WITH FLEXIBLE ARM

LED light including
clamp

Item No: 9514

o

==
=

150mm caliper with Metric, Imperial
and Fraction
display

Item No: 8858A

Supplied with HSS
\ tool bits

Item No: 9030

sales@warco.co.uk

:0:1_428 . 6_-2 - W;co Hous, .
W: www.warco.co.uk

Fishe

r Lane, Chiddingfold, Surrey GUS 4TD

3% 3" x 5"
Item No: 8760

AT

LA

|
|




Item No: 2051 Tapered spindle £7.50

Itern No: 2055
Polishing mop £6.50

Item No:

2049

Green wheel
£12.00

Multi tool, flexible shaft polisher/grinder

with abrasives
e

Item No: 2050
i GRS

ABRASIVE SET ACCESSORIES

Item No: 2053
Replacement
grinding wheel 120g
£6.00

Item No: 2054
Replacement fibre
polishing wheel £2.45

ABRASIVE SET ACCESSORIES

Item No: 2060
Polishing maop
£4.50

Item No: 2061
Wire brush wheel
£6.50

r

6pc MINI HSS ROTARY SAW BLADE KIT

Item Mo: 5456

Item No: 9557

05pc ABRASIVE SET
L

L0pc POLISHING / GRINDING SET
Item No: 9556

e
g

L9 . J

g

HV4 100mm Horizontal/vertical rotary
table supplied with dividing =
plate set

Item No: 8114 fFor huge

range of
£128.00 s
Website

Item No:
9011

£85.00

HVé 150mm Horizontal/vertical rotary
table supplied with dividing plate set

Item No: 8143A

Item No: 8113
o >

3in 1 SHEET METAL MACHINE

200mm formit,
3in 1 sheet
metal machine |,

Item No: 7006

MAGNETIC ALLOY ALUMINIUM VICE JAW
Item numbers:

9116.75mm  £7.00
9116.100mm  £8.50
9116.125mm £10.60
9116.150mm £12.74

P

Item numbers:
9031 £3.83
9032 £5.24
9033 £8.75
9034 £9.19
9035 £11.23

HORIZONTAL/VERTICAL ROTARY TABLE JE

MULTI TOOL =

i

[

.-
_‘h
1§

il
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for Model Engineers

Please add £3.99 postage and packing if your order is less than £30.00.
Prices include VAT. These prices apply to UK mainland orders.

CENTRE DRILL SET

T 1/8", 3116, 1/4",
o N = 516", 7/16"
s ltem No: 9053
[ e

- T

6 pc Bmm CLAMPING KIT SET —

F 520
Item No: 3074

2 x step blocks, 2 clamp
straps, 2 sets studs

13/4” BORING HEAD SET

Item No: 9560

2 x step blocks, 2 clamp |
straps, 2 sets studs J

(e

gl

J

I'I'
|.

ADJUSTHBLE JAW BENDERS b

Item No: 1020B
Iltem numbers:
8986.4 £28.50

: 89865 £32.50 — £99.00
1 8986.6 £36.50

- S - - -l

il

(il
!'l'”lr- |I

| “!.r.”.

ADJUSTABLE PRECISION SQUARE 6" 2 LATHE TURNING TOOLS
b ' Adjustable double 12mm set of 2 lathe turning tools LH and ltemn No: 8048 ——
[ i precision square 6" RH 90 degrees straight. Carbide brazed 5 piece set ==

Item No: 7083 Item No: 9618

Lk

i

I

BDS460 BELT AND DISC SANDER 30mm BORING HEAD

| F . 4?' - It.em No: 9571 30mm boring head 3MT

1
|

i

i

30mm boring
head 2MT

Item No: 9570

8 682929 warco House, Eisher I;m
les@warco.co.uk W: www.warco.co.uk
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High Flow CO, Regulator

Trevor Wright explains the background to a specialist bit of kit.

his design of
mine came
about to fix a

problem with my

main hobby, building
and competing with
fighting robots a.k.a.
Robot Wars. The
pneumatic weapons
use CO, gas to power
flippers and axes. The
biggest drawback is lack
of flow and weight from
the usual CO, welding
regulator, although
these work well enough,
when pressured up, the
expansion of the gas
rapidly cools everything
and the rate of contraction A completed
of the dissimilar metals regulator.
cause them to jam solid, g
either shut — no flow - or open - full M akisrtina e
pressure. Not ideal when someone is press fit in body
bearing down on you with an axe and E
your weapon is dead...

This design is a modification of the
regulator used on painthall guns, but with
larger bores and all made from the same
material, Aluminium. | have been using
them successfully for several years now,
and of course, have had to make them for
others. If you can keep the through bores
constant then gas expansion iskepttoa
minimum and this reduces cooling. If the
materials are identical then the rate of
expansion is constant and prevents
locking up when cooled. When | say
cooled, a regulator in a combat fight is
sitting at around -40 to -60 degrees C.

Some of you may be asking why | read a
Model Engineering Magazine, but mostly
the forum. Four years ago | changed jobs
and now have no access to the CNC

r
|

Machine to fit
| your COZ2 fitting

¥
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machinery my earlier robots were made 9-1 27
on. The garage is now my workshop using 16|
model engineering equipment and there is
wealth of knowledge to tap into. | am now /'
working small scale, not with the I gt
industrial machinery | had to climb over as ——6082TF Cap = 1 %
before. e '9 a
=
\/ /
) a it Ol The components of the regulator. 30

There are detail plans for each individual
component, but due to magazine space | have just
listed the major dimensions. Threads were designed
around what was in my toolbox so are not cast in
stone. The springs were designed for use with a
@20mm diameter plunger to give a working
pressure of 0 to 23 bar.

The diagram shows the working parts but | have left

A regulator the bottle connection out as there are many different
inplacein a connections and the upper fitting will have to be
battle robot. machined to whatever fitting is needed. B
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n: . 18111m drill chuck

| B ?Sﬂw 230v motor

4 MILL DRILL- CL500M
* 430mm between centres * Compound slide

:
MILLING 574‘-"
DRILLING
MACHINE - CMDSOO
* Banch mountable, tilts 45° left
& right from vemcal
* Table travel 100x235mm
* Table Effective Size
LxdW: 92 x 400mm

£394:%%

/ MICRO MILLING
& DRILLING

MACHINE

* Bench mountable

= MT2 Spindle Taper

= Face mill capacity 20mm,

end mill 10mm =Table cross

travel 30mm, longitudirel

- travel 180mm
MODEL  MOTOR  SPINDLE  EXVAT INCVAT
SPEED

CHD10 150230V 100-2000rpm  £320.00 £394.60
MD3000 470W/230V _0-2500rpm_ E470.00 £574.60

-

1’

* Precision engineered
metric: milling/drilling
with cast iron head,
base & column

CTC5008 5

CTCRO0B

Spindle s|
- 215

ds
CTC1300B 13D

GClarke
MECHANICS
PROFESSIONAL
TOOL CHESTS/
CABINETS

DESC.  WoDxH{mm|
CUCTCB00B 6 Drchest G00n260x340 £52.00 £63.59
CTCO00B 9 Drchast 610n2E5:380 £64.90 £77.09
“ﬁz BTEX33EATTO £119.98 £142.98)

r

chesticab set
(2CTCTO0B"7 Dr cabinetd 10e330xA75 £129.98 £155.08

chest

CATALOGUE

; ENGINEERS
BENCH VICES
= A range of fixed and swivel

vices with top quality
cast iron construction

DUTY
INCLUDES SINGLE
LOCKABLE DRAWI

1 79%
Shown fitted with
optional 3 drawer

£101.99 Inc.VAT

MODEL
CWB10008
CWB1500

1000x6:

- ENGINEERS HEAVY f
STEEL

WORKBENCHES
R *5turdy lower shelf = Durable

DIM:

WDxH () EX
G0xBB0 £149.08 £1

1500x650xBB0 £199.08 £230.08

GET YOUR
FREE COPY!p

INSTORE
PHONE

e

0844 880 12658

WA =

QUICK ASSEMBLY [ |
bSTEEL SHELVING |

= Simple

fast assembly|

in minutes

using only

a hammer

=

|k [

S
VAT INCVAT
0.8

CWB2000B  2000x6504BB0 £259.98 E311.98

EXVAT INCVAT

ﬂQEpca Best Buy

LIFTING
= |deal for lifting &

Buy, I%;
B10x3301 070 £104.90 £125.09) ecommended:

o A20x330n1 320 £149.98 £170.09

| 9985
1978

CMD1 225D

= Tables filt 0-45°
left & right = Depth
gauge = Chuck guards
B=Bench mounted

moving models R X

WORKSHOP * Foot padal operated
“

MODEL  MAX. TABLE HEIGHT
LOAD

F=Fioor standing  [MSETTSSelsT)
MODEL  WATTS/ EXC.VAT INC.VAT
SPEEDS

.__m_T
adrmaster
Y o

_

IFHU
4 was £77.99 inc VAT -

Clarke BENCH GRINDERS

& FLOOR STANDS
= Stands come complete with bolt

mountings and feet anchor holes ¥
STAND FROM ONLY £41.990 . /=
EX. VAT £50.39 INC. VAT
3 .

AT I

MODEL
BI250

EXVAT INC VAT
£2799 £3350

3Hp

* Folding and fieed frames available
* Robust, rugged construction = Overlceﬂ

£5.99 EX
ALl hobby & semi-professional use
MOTOR CFM TANK EX VAT INC VAT

y HYDRAULIC

HTLS00 500kg  340-900mm £279.00 £334.80

Clarks 120 : O/ 575

: MEASURING
t. ah qua m EQU'PMENT
ungsten steel y
» Supplied in .

HWIWIL\'
- .B

1 1%
EXVAT ING VAT
ICAHO0  150mmya" Vemnier 008 £11.08
MiE)  O-26mm Micromeler  £0.08 E11.88
M5 {50mm" DiitalVernier £1630 £2030
2G5 _300mnit2" Digl Ve 53695443

STATIC PHASE

Clarke CONVERTERS

RN 3 PHASE

E'fﬁ?ilcs
TABLE:

10a
Szgﬁp Eﬂa;g: £260.00 £322.80
55Hp  32a £

safety valve * Ide
for lifting rnndeLs

RBO AIR
COMPHESSOHS

= Kit Inc: Tapered spindle,
Coloured mop for initial &
cleaning, pure cotton mop &
for hlgh polish ﬂnlsh &

6" £24.90 Bx VAT £29.09 Inc VAT
8" £20.98 Ex VAT £35.98 Inc VAT

Clarke roLisHING KITS

; ROTARY
TOOL KIT

4 Elg& (ml\?aT £23.98 Inc VAT :

Kit includes:
» Height adjustable sf

AIR

Superb range ideal for DIY,

HUGE CHOICE 7
IN-STORE/ONLINER "2 1 i3
MODEL

A Air
CAT68 Die Grinder Set
AT121

14 1500 £419.00 £502.80

'Stailonsnj' belt driven $was £107.98 inc. VAT

L‘.ATS?B

“wias £119.98 inc. VAT #was £167.98 inc. VAT

VISIT YOUR LOCAL SUPEFISTOHE

BARNSLEY Portefract Rd, Barnsley, 571 1EZ
B'HAM GREAT BARR 4 Bimningham Rd.

B'HAM HAY MILLS 1152 Coverttry Rd, Hay Mills
BOLTON 1 Thynne St. BL3 6BD

BRADFORD 105-107 Mannlngham Lane. BO1 36N
BRIGHTON 123 Lewes Rd, BN2 308

BRISTOL 1-3 Church Rd, Lawrence Hill. BSS 8/ 0117 9351060
BURTON UPON TRENT 121 Lichfieki St. DE14 307 564 708
CAMBRIDGE 141-183 Histon Fioad, camhrmge B4 3HL mmm
CARDIFF 44-46 City Rd. CF24

CARLISLE 85 London Rd. CAT 2LG mmwm
CHELTENKAM &4 Fairview Road. GLG2 2EH 01242 514 402
CHESTER 43-45 St. James Strest. CH1 3EY

COLCHESTER 4 North Station Bd. CO1 1RE

COVENTRY Bishop St. CV1 1HT

CROYDON 423-427 Brighton Rd, Sth Croydon

DARLINGTON 214 Northgats. DL1 1RB

DEAL (KENT) 182-186 High St. CT14 680

DERBY Derwent St. DET 2ED

DONCASTER Wheatiey Hall Aoad

DUNDEE 24-26 Trades Lane. DD1 3ET

EDINBURGH 163-171 Piarafield Terracs

22003

01226 732297
0121 358 7977
0121 7713433
01204 365799
01274 390962
01273 915999

01392 256 744
0191493
0141 332 2231
01452 417 948
01472 3654435

EXETER 16 Trusham Rd. EX2 806
GATESHEAD 50 Lobiley Hill Rd. NES 4Y.J
GLASGOW 280 Gt Wastemn Rd. G4 SEJ
GLOUCESTER 2214 Barton 5t. GL1 4HY
GRIMSBY ELLIS WAY, DN32 95D

HULL B-10 Holdemsss Rd. HUS 1EG
ILFORD 745-748 Eastem Ave. 1G2 THU
IPSWICH Unit 1 Ipswich Trade Centre, Commercial Foad
LEEDS 227-224 Wirkstall Rd. LS4 2AS (1]
LEICESTER £9 Melton Rd. LE4 6PN

LINCOLN Unit 5. The Pelham Centre. LN5 8H&
LIVERPOOL 50-85 London Rd. L3 5NF

LONDOM CATFORD 289/291 Southend Lane SEG 3RS
LONDON & Kendal Parade, Edmonton N18

LONDON 503-507 Lea Brldge Ad. Leyton, E10
LONDON 100 The Highway, Docklands

LUTON Unit 1, 326 Dunstable Rd, Luton LU4 85
MAIDSTONE 57 Upper Stone St. ME15 BHE
MANCHESTER ALTRINCHAM 71 Manchester Rid. Altrinch

01582 728 063
01622 769 572

ARCHESTER SALFORD * 208 Rury Hew A
MANSFIELD 169 Chesterfild Rd. South 01623 622160

AT
DESCRIPTION  EX VAT
.90

Dual Action Alr Sander £22.09

. Drive Ratchet £20.08
CAT27B " Air drill £2008
CATZ3C 'R" Sq. Impact Wrench £29.08
CAT221B 14pea '/2" Rafchet set £36.00 £44.39
ngh Spseﬂ Saw mgs

OPEN MON-FRI 8.30-6.00,
SAT 8.30-5.

- PRESTON 53 Blackpool Rd. PRZ 6BU

% = 1m flzxible drive » 40x accessories/consumables

- " | CORDLESS ROTARY T0OL WTH 252 PIECE
— ONLY £32.00 EX. VAT £39.50 INC.¥AT

FROM DHLY
| 7&!&

IHC T

* Includes &
remote
control = 230|r matar

* |deal for lifting models

MODEL  CABLE MAX LOAD) LIFT
ECHT EXVAT OV

6M
1M E90.98£119.98
6M

@AY

NLINE
.machinemart.co,uk

I Clarke VETAL LATHE

* 300mm between centres * LH/ARH thread

screw cutting = Electronic variable speed

. Gearchange set e Self centering 3 jaw chuck
CL300M

y COMPACT
" PRECISION LATHE
38955

= Variable speed
= 260mm between centres
* Power feed, optional screw cutting

- MIG “Dioes not equire’
WE a0as gylinder
. All models include: LDERS -
= (3as requiator » Earth
clamp = Face mask
* Welding to
154TE
includes
Co2 gas [ 31..m
MODEL MIH-I_!LAX MPS \I'.AT |NC H'AT
YISO

*Low amp operation -
ideal for auto bodywork &
milil/stainless steel

0DE

IIIIIIIE. AMPS DIA.  EXC.VAT INC.VAT

s struck * Protects to EN379 * Sutable
or arc, MIG, TIG & gas welding

Clalee WOODEN ¢}

: MACHINIS
w?hntrum:urns h:rgttmantroo’- CHES;I'

i

* Felt-lined drawers

= Stylieh stained pine

with Antique Brass

finish Steel hinges, side £

handles & reinforced

comers® LV 610
280 x 440mm

Double 400
SR “NEW STORE

MIDDLESBROUGH Mandale Triangle, Thomaby 01642 67788
NORWICH 2823 Heigham St. NR2 417 01603 766402
211 Lower Parliament 5t. 0115 956 1811
PETERBOROUGH 417 Lincoln Rd. Milffield 01733 311770
PLYMOUTH 58-64 Embankment Rd. PL4 SHY 01752 254050
POOLE 137-139 Boumemouth Bd. Parkstone H202717H3
PORTSMOUTH 277-283 Copnor Rd. Copnor 023 9265 4777
01772 703263
0114 258 083
0208 3042069
023 8055 7798
0 702 483 742
01 782 2873H
81 510 8773
01792 792969
T3 4HTIT
020 8892 H17

SHEFFIELD 453 London Rd. Heeley. 52 4HJ
SIDCUP 13 Blackfen Parade, Blackfen Rd
SOUTHAMPTON 516-518 Portswood Rd.
SOUTHEND 1139-1141 London Rd. Leigh on Sea
STOKE-DN-TRENT 382-396 Waterloo Rd. Hanley
SUNDERLAND 13-15 Ryhops Rd. Grangatown
SWANSEA 7 Samlst Rd. Llansamlet, SA7 4G
SWINDON 21 Victoria Rd. SN1 3AW
TWICKENHAM 53-65 Heath Rd. TW1 4AW
WARRINGTON Unit 3, Hawley's Trade Pk.

WIGAN 2 Harrison Strest, WNS 9ALI
WOLVERHAMPTON Parkfield Rd. Bilston
WORCESTER 48a Upper Tything. WR1 1JZ

Minimum call charges from a BT landline are 5p/min to 0844, Calls from mobiles and other networks may vary.

OPEN 7 DAYS

3 EASY WAYS TO BUY...
IN-STORE
65 SUPERSTORES

ONLINE
www.machinemart.co.uk

MAIL ORDER
0115 956 5555

e

COLLECT

For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products and prices at any tjrﬁe. Al offers subject to availability, ESOE.




Making
Power

| wasn't trained as an engineer

so | haven't had to do the
apprenticeship thing of
hacksawing and filing a perfect
cube of steel. Using a hacksaw
and file were skills, and some

bad habits, that | picked up from
watching my father, who was an
engineer. Any hacksaw cut that |
make is rarely as perfect as | think
it should be, which either means a
lot of filing or even another cut. In
short, | don't like hacksawing! The
only way forward was a machine
to accurately cut metal.

is that %s inch square bar slides

smoothly inside the square tube. The
bar for the weight slides in the top tube
and can be pulled out and clamped into
any position by a bolt. The attachments
for the saw blade are slotted lengths of
the same bar, one of which is turned and
threaded for the tensioner nut. They are
drilled and tapped 6mm on one side of the
slot and 6mm clearance on the other. The
blade is held in place by 6mm cap screws
as the slotted holes in the industrial saw
blades are 6mm. For saw blades that fit
in a normal hacksaw, Bmm screws are

The advantage of this construction

16  www.model-engineer.co.uk

A sleeve nut recovered from a broken G—c;‘arﬁp.

the REDAY
acksaw 2

John Harris tackles the construction of
this useful tool using commercial castings.

reduced to the smaller pin size used on
these blades.

The weight is lead from the plumbing of
my house that | dismantled when we moved
in thirty years ago, cast in a piece of large
diameter copper tube that was ‘in stock’.
‘Don't throw it away, it might come in
useful’ is a very apt motto! Casting lead is
straightforward, providing care is exercised.
Make sure there is good ventilation, the
mould and tools to be used are to hand
before starting; wear suitable clothes,
especially gloves, boots and face protection.
Make sure the mould is well sealed as
molten lead will escape if given a chance.

First assmb;'; of the hacksaw showing the base from an RSJ.

Clear the dross off of the molten lead with a
perforated, unplated steel spoon before
pouring. What is most important is to
ensure the mould and everything that will
come in contact with the molten lead is
absolutely dry. Pour molten lead into a wet
or damp mould and the moisture instantly
turns to steam, an explosion will take place
and molten lead will be thrown everywhere
with horrific consequences.

The last of the castings to be machined
are the vice parts, which once again are
straightforward. The drawing calls for an
acme threaded rod and acme threaded
block - something | was loath to attempt

Model Engineers’ Workshop December 2014



Reday Power Hacksaw |

_ T\
e = . i -«
Method for temporarily extending the mill bed.

The RSJ mounted on the

- ,‘
Using a collet to maximise mill headroom.

for the first time on a casting. To get round
this problem | modified the remains of a
broken G clamp. Many years ago | bought
a cheap cast iron G clamp instead of one
made of forged steel. The inevitable
happened and it broke. | retained the
remnants as it did have a good quality
acme threaded screw and what could be
loosely described as a ‘nut’. | held the
acme screw in the chuck, screwed on the
remains of the G clamp and reduced the
broken casting to a round ‘sleeve nut’
(photo 9). The vice screw block was bored
to accept this nut, and with more of the
Loctite, | had my acme threaded rod and
block! The sleeve nut is two diameters so
the forces operating when the vice is
tightened cannot push the sleeve nut out
of the block. If this method is used to make
a steel sleeve nut, a conventional thread
could be used in place of the acme thread.
Photograph 10 of the first assembly
shows that | have used a length of 8 inch
I-section RSJ for the base instead of the
base shown in the drawing which
constructed of steel plate. The reasons for
using the RSJ were twofold; firstly it
makes the machine compact by giving me
room to mount the motor, intermediate
shaft and the switchgear under the
hacksaw frame and secondly it was free,
the cast off of a fellow home workshop
engineer! The metal of the RSJ is thick
enough to be drilled and tapped to hold

the various parts of the machine securely.
Legs were welded on and castors
attached. A handle that hangs down when
not in use was made. The overall
dimensions of the finished hacksaw are 27
x 10 x 19 inches high.

Most single phase electric motors found
in the home workshop operate at 1425
rpm. This needs to be reduced to a speed
in the region of 100rpm. On the second
drawing supplied, a worm and wheel are
suggested to reduce the motor speed and
this is the route | have taken. By using a
worm and wheel, an intermediate shaft
and pulleys, | have reduced the speed to
86rpm. The pulleys, 2 and 2% inch, were
obtained from RDG (ref. 4) and the belt
from Bearingboys Ltd. As the belt is short
and the pulleys small | was advised to use
a cogged fan-belt for its flexibility. The
web site had a useful calculator which
calculates the length of belt required. The
position of the shafts meant | did not need
a belt tensioner.

Worms and wheels are expensive so an
alternative to using gears would be to use
belts and pulleys. If this route is taken the
motor would need to be mounted behind
the headstock and across the machine bed.

The bed of the hacksaw needs to be
close to the blade so that vice can grip
short lengths of material successfully. This
meant that sections of the RSJ had to be
cut away to give clearance to the saw

extension bars for machining.

The intermediate drive shaft.

blade attachments and the ram guide
block when it was in the raised position. |
roughly cut these with an angle grinder,
but as | have said, | don't like hacksawing
and filing. So | decided that | would use
the mill to tidy up the cuts. The RSJ was
far wider than the bed of the mill.
Photograph 11 shows how | extended the
bed using bars given to me by a retired
toolmaker friend. The only problem was
that the bars are hard and | couldn't drill
more holes so they ended up being
splayed. Photograph 12 shows the RSJ
firmly clamped down on the bars and the
excess material being removed.
Photograph 13 illustrates how | was able
to save myself from using a hacksaw and
file! | use a mixture of methods to hold
milling cutters on my mill. In this instance
| needed as much throat as | could get. By
using a ‘finger’ collet | maximised the
throat and | could mill the slot for the vice
retaining bolts. | have used finger collets
for many years without problems.
Ensuring that the drawbar is tight has
meant that | haven't had a problem with
cutters working loose. The retaining bolts
are 12mm coach bolts. They come with a
square section under the head which
slides smoothly in the % inch slot.
Photograph 10 showed how | arranged
the intermediate shaft, photo 14 is a
clearer picture of the arrangement. |
experimented with various ideas of how to

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk H




The cut-off stop.

support the intermediate shaft, eventually
arriving at the method shown here. The
shaft holds the worm wheel and a pulley.
Adjustment of the mesh of the worm and
wheel had to be allowed for. To make the
shaft support a piece of 2}z inch steel bar,
2% inch long, was reduced to 1% inch
diameter for a distance of 1% inch; drilled
and reamed to accept QOilite bushes. Three
attachment holes were drilled and tapped
6mm. As there was a big hole in the RSJ
from previous ideas a %s inch plate was
cut to cover the hole, with a hole to clear
the shaft retaining collar. The three
attachment holes in the plate were
countersunk for the heads of the 6mm
screws. The holes for attaching the plate
to the RSJ are oversize to allow for
adjustment. The shaft is held position by a
brass retaining collar and the pulley. For
alignment the pulley uses shims and a
thick brass thrust washer which also
protects the aluminium pulley from the
bearing housing.

| have found over the years that when
pulleys and the like are secured to shafts
with knurled cup point grub screws the
shaft is always damaged. This frequently
ends up with either the pulley or the shaft
being difficult to remove. A way round this
is to mill flats on the shaft which are deep
enough and long enough to stop any

Control arrangements for the saw.

18 www.model-engineer.co.uk

NVR switch

&

®

Flg 1 Junction box
Neutral )
Earth O
Live O

Power supply

REDAY Power Hacksaw Wiring

]

Micro switch

damage interfering with the shaft. This
also has the benefit that the pulley etc is
more securely fixed.

The hacksaw frame needs to descend to
a stop when the blade is below the bed of
the machine. The machine also needs to
stop when the hacksaw frame is fully
down. Photograph 15 shows the small
piece of angle iron which is screwed to the
machine bed and acts as a stop. This stop
protects the micro switch from taking the
weight of the hacksaw. A plunger was
manufactured to operate a micro switch.
The plunger has a threaded rod which
allows the stroke of the plunger to be
adjusted. Screwed onto this rod is a plate
which bears on the micro switch. The
micro-switch is of the ‘normally closed’
type; the operation of the switch ‘opens’
the contacts. | purchased my switch from
Maplins, part number GW73Q. Thisisa 6
amp both normally open and normally
closed switch with three contacts. | cut off
the ‘normally open’ contact for safety
reasons. | used ‘flag” lucar connectors to
take the wires away from the switch. Flag
connectors are where the wire comes out
at right angles to the contact and in this
instance are a safety factor as it keeps the
wires away from the working area. There
is also a sheet of rigid plastic between the

A trial cut.

switch and the bracket. As can be seen in
the photo there is adjustment to allow the
switch to move as well as the adjustment
for the plunger.

Setting this switch to release when the
cut has completed should be done before
connecting to the mains power. Use an
ohmmeter to check when the contacts
have opened. This operation is not difficult
but can require patience.

Photograph 16 illustrates what is
required to control the motor. The cable
from the power supply is clamped to the
girder with a cable clamp. | made this from
an aluminium offcut, using a ballnose
cutter to make a rounded slot. The clamp
is important to guard against power cables
being pulled loose from the junction box.
As | mentioned previously the NVR switch
| have used on the hacksaw came from
another machine so it looks different to
how a new one would look.

Figure 1 is the wiring diagram which is
straightforward to follow. There are points
to take note of when doing the wiring. The
live wire must go via the micro-switch to
the NVR switch to ensure the NVR switch
operates correctly. The contacts in an NVR
switch are closed by a relay when the start
button is pressed. If the power to the NVR
switch is interrupted by the micro switch

Model Engineers’ Workshop December 2014



The quality of cut achieved.

being operated the relay releases the
contacts and the motor stops and will not
start again until the start button is pressed.
Ensure that the flag connectors have the
loose type insulating sleeves that fully
cover the connection when assembled.
Ensure that the metal of the machine bed
has an earth wire. Securely clamp down
all of the wires where possible.
Photograph 17 is of the first cut after final
assembly, which was a success, but with
what | thought of as a minor defect.
Photograph 18 shows quality of finish that
the hacksaw achieves and the defect
mentioned. If the piece being cut off is not

Finished saw showing support platform.

supported it will drop under its own weight
and break off when the cut is within a few
thou of the end leaving a thin ‘uncut’ burr.
To improve this | have added a platform
(photo 19) to support the piece being cut
off. This together with the material being
clamped to the platform has improved the
situation. When setting up the machine to
cut at a right angle use a set square to
square the fixed vice jaw to the blade, not
the edge if the machine bed. | use 32 teeth
per inch blades for hard materials (steel
and brass) and 18 tpi for aluminium.

| am pleased with the outcome and would
certainly recommend making this kit. It has

Reday Power Hacksaw "

already proved useful and as | have a
project in mind which will involve making
several cuts through 30 x 50mm steel it will
be worth its weight in gold. B

Ref. 4: Pulleys: RDG, Caldene Business
Park, Burnley Road, Mythelmroyd,
Hebden Bridge, HX7 5QJ

Ref. 5: Micro switch: Maplins

Electronics, www.maplin.co.uk
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Helping Dad: A Simple Vertical
‘Cross Single’ Engine

Aeolius: A Hot Air Engine

Plastic Magic! Modern Railway Sleepers
Garrett 4CD in 6 inch Scale
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ONE SHOW YOU WON'T WANT TO MISS

LONDON MODEL
ENGINEERING EXHIBITION

Nl See Robot Wars in
7'y action on Saturday
and Sunday!

sapasolly - ®

W AT R I

VISIT THE SOUTH’S LARGEST MODEL ENGINEERING

FRIDAY |6th - SUNDAY |8th
JANUARY 2015 ioin3opm sun

Great Hall, Alexandra Palace, London, N22 7AY

Last entry to the exhibition one hour before closing. The Model Active Zone will close at 3.30pm on Sunday.

, follow us on Twitter #LMEE f join us @Meridienne Exhibition Ltd.



Join us for our 19th year of the London Model

Engineering Exhibition. This premier exhibition,
regarded as one of the leading shows of its kind,

o, Over 55 of the UK’s leading specialist suppliers
attracts over 15,000 visitors each year. will also be at the exhibition showcasing new
products and special promotions and giving
modellers the chance to see and buy supplies
all under one roof.

ENJOY MODELS GALORE

Over 1,000 fantastic models on display including railways, -

traction engines, boats, planes, trucks, plastic models, — - e
clocks, Meccano and more... o

NETWORK

Share experiences, hints and tips with other enthusiasts.

EXPERIENCE LIVE ACTION IN THE EXCITING
MODEL ACTIVE ZONE

Remote controlled vehicles from Tamiya Truckin and UK
Tank Club plus exciting aerial displays courtesy of BMFA.
See the fantastic Robots featured in popular TV series
‘Robot Wars’ battling it out, have a go at controlling the
robots yourself and take part in ‘hands on’ robot building
sessions!

GET INVOLVED
Try model engineering for yourself under the guidance of
the experts from the national clubs.

See over 50 national and regional clubs and
societies presenting nearly 1,500 examples

of their members’work. Many clubs will be

presenting demonstrations of their skills.

The prestigious ‘London Model Engineering

& MOD ELL' NG EXHIB ITION Exhibition Society Shield’ will also be awarded.

BOOK ONLINE NOW TO SAVE MONEY ON TICKETS
By ordering your tickets online you receive a

Adult £9.50 £11.00 special discount and beat the queues.
Senior Citizen/Student £8.50 £10.00 ALL ADVANCE TICKET SALES CLOSE ON

Child (5-14 yrs) £3.00 £4.00 8th JANUARY.
* Tickets are available via our website at discounted prices until 8th January 2015. [REULIHERIEE TV NERE TR CEIECT o'

phone 01926 614101.

## Full price tickets are available on the day from the ticket office or by phone.
If you call to book a ticket over the phone there will be a £1.00 administration
fee on top of the online ticket price to a maximum value of £3.00 per order. For
groups of ten or more discounts are also available.

Group discounts - order 10 or more
tickets online to receive a 10% discount -
please enter code GRPI10.

Book your tickets at
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Alan Jackson’s gold-medal winning Stepperhead Lathe series
continues with a description of the milling head.

This series details construction of

my Stepperhead lathe although
many aspects of the design could
be incorporated into other lathes
if so desired. The whole design

is a series of modules or building
blocks that can be adapted and
used on other lathes.

Milling Head

The milling spindle is mounted on two
large ball bearings and has a built-in
drawbar, which also acts as an extractor
for a No 2 Morse taper. The modified 24-
volt 260-watt DC motor (Model MY 1018
similar ones are used on motorised invalid
chairs) can be mounted on either side of
the milling head body (photo 71). A poly-v
belt drives the spindle via low or high
speed pulleys. The DC power controller
can vary the speed and the power cable
can be fitted either way allowing forward
or reverse rotation. Four M6 through bolts
mount the head assembly using tee bars
directly to the cross slide or mounting
table (photo 72). The square body enables
easy setup alignment. The milling head
assembly can also be mounted directly on
the milling head top slide. For very fine

Milling head with bér cover removed.
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The finished Stepperhead CNC lathe.

work, engraving a Dremel style tool can
also be used if a suitable mounting bracket
is made.

Milling head Top slide

This slide is a modified and originally very
battered early Myford ML7 top slide. The
slotted radial bolt lugs were removed and,
a lever locking arrangement fitted. The
vee slides were cleaned up and the nut
made adjustable to minimise backlash.

A toothed belt drive at the handwheel,
with ball thrust bearings added at the
feed screw to ease the load on the belt
drive. A dowelled cast iron profiled gib
strip and a slide lock screw have also been
added, replacing the original mild steel
rectangular strip. The machined topslide
mounting point is tapped for four M6 bolts
to suit the milling head (photo 73).

Having an additional topslide just for the
milling head could be considered
somewhat of a luxury. It is perfectly
possible to use the main topslide for both
purposes by adding additional tapped

Milling head minus belt cover.

holes for the milling head and removing
the central bolt for the toolholder.
However if it is planned to add a stepper
motor to the milling head topslide then a
devoted topslide may well be preferred.

Milling Head

The self-contained milling head can be
mounted in many locations and adds

to the range of possible operations
(photos 74 to 80). The spindle runs on
ball bearings and is bored for a No. 2
Morse taper. A draw bar, which can retain
or self-eject the Morse taper spindle or
collet is also incorporated. Drill chucks
and collet chucks need to be provided
with a 3% inch Whit or M10 thread to suit
the drawbar thread. A selection of No

2 Morse taper collets to suit end mills
etc is also needed with, say 'z inch, 3
inch, % inch, and/or 12mm, 10mm, 8mm
and 6mm bores. These can be made or
they can be bought quite cheaply. The
deep groove ball bearings seem to be
able to deal with the thrust even though
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Milling Head at 90 degrees

s N

=

Y] =3 o
Milling head mounted on topslide.

78

—

The milling head angled.

they are not specially designed for such
service. | have adjusted mine with a
slight axial preload to take up any slack
without creating any reduction in the
free running of the spindle. The spindle
locknut is slightly tightened to remove
any slack then the pulley is fitted. Then
the pulley locknut is fitted loosely. Place
the spindle nose in a vice clamping
lightly on the spanner flats with the
spindle vertically up. Hold the pulley with
one hand to prevent it rotating while the
pulley locknut is tightened. The pulley
drive is transmitted by the friction grip
between these two nuts. Finally check
that the spindle is free running and that
too much preload has not been applied.
Since the bearings are shielded there is
no requirement for lubrication.

The four mounting bolt holes arein a
square pattern enabling the head to be

1

mounted in 90 degree positions on the
cross slide or mounting slide. Two tee bar
nuts to suit the hole centres allow direct
mounting to the tee slots. The same
mounting bolts are also used to attach the
head to the topslide {(photo 77).

The polyvee belt drive is able to transmit
adequate torque for drilling/milling up to
the power limit of the motor and the belt
can be positioned for high or low speed.
Slacking off the two motor securing screws
and sliding the motor out, to tension the
belt slightly, provides belt adjustment. The
belt tension does not have to be that tight
for good performance.

The spindle has two flats at the nose to
suit a spanner when using the drawbar.
The across flats dimension can be slightly
adjusted to suit a spanner you may have
or conversely you could make the spanner
fit the spindle.

Multi-purpose Lathe |

Milling head directly on cross slide.

77 U\.‘\ e
&

Another view of milling head on the topslide.

Milling head mounted on vertfca‘lj‘ column.
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Milling Head Motor
(Drawing 60)
| acquired the motor | used on eBay. It
is a 24 volt 250 watt DC motor (model
MY1018).

This is a Chinese made motor and itis

used in many situations e.g. Invalid chairs,

electric scooters etc. It came with a chain
sprocket, which | discarded and had a
mounting bracket spot welded to the case.
| cut the bracket away and filed the spot
welded surface flush with the body. |
dismantled the motor by removing four
through bolts securing the end covers to
the body. Inside the body were four
magnets equi-spaced around the inside of
the casing.

There was sufficient space between two
magnets to allow a brass bar to be fitted
in between the magnets. The brass bar is
contoured to fit to the inside surface of
the motor body and should not project

higher than the motor magnets of course.

| used brass so that it would have a
minimum affect on the motor
performance. The brass bar is glued in
position using Hafix to retain it while it is
drilled through about 3mm dia (check
bolt dia to just clear the through bolt)
using the drive end cover as a locator for
the 3mm through hole so that it lines up
to allow the through bolt to connect with
the other end cover.

24 www.model-engineer.co.uk

Remove the through bolts and end covers.
Two holes, tapping size for M6 threads, on
16mm centres are drilled through the body
and the brass bar for the mounting rods.
The location axially along the motor body
for the mounting rods has to be carefully
positioned so that the belt pulleys line up
when the motor is fitted to the milling head,
otherwise the belt will be out of line. The
motor body holes are opened up to clear
the M6 threads and the brass bar is tapped
M6 for the two mounting rods that project
radially from the motor body. Check that the
threaded ends of the mounting rods do not
project above the surface of the brass bar.
When the mounting bars are installed and
tightened up they block the path for the
through bolt, so a drill is passed through the
brass bar with the mounting rods
assembled to the motor body, to drill
through the M6 screw threads on the
mounting rods, so that the through bolt can
pass. This also retains the mounting rods.

| tapped two M5 holes in the drive end
plate to attach the belt cover mounting
post. It has two locations because the
mounting post needs to be replaced in the
other position if the motor is mounted on
the other side of the milling spindle body.
There is a hole through the post for a
Tommy bar.

| made a new tapered nut to fit the motor
shaft to retain the motor pulley to the

shaft. | had some trouble with the pulley
nut unscrewing, so in the end the pulley
and nut were retained with Loctite. | just
hope | never have to remove the pulley.

The motor cables are terminated in an
insulating material block attached to the
motor by two M3 Screws tapped into the
motor body. | used a 'figure of eight' cable
socket and plug to connect to the motor.
Being symmetrical it can be connected
either way round in the socket to provide
clock or anti-clockwise rotation. It also
avoids the cable being in the way when
setting up the milling head. | would advise
that this must not be connected or
disconnected under power. The power
supply must be switched off before
changing or disconnecting the motor cable.

The motor power supply is not my best
subject | know just enough to get by. In
this modern HSE world that could also be
regarded as dangerous, so be warned and
seek better advice is the best advice | can
offer. There are many motor controllers
available from manufacturers and
occasionally on eBay. KB Electronics pulse
width modulation controller is one make. |
brought a Dart DC controller that seems
OK. It works over a range of about 1000 to
4000 rpm.

There are continuing developments
ongoing in the DC motors used in mini
lathes and mills. The electronic control
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circuits developed for brushless motors in
conjunction with a brushless motor
suggests great improvement in power,
speed and control and this would be the
way to go if and when these components
become more available.

Milling Head Body (Drawing 57)

Machining the body can mostly be carried
out in the lathe using a four jaw chuck.
Machine to the outside dimensions, then
bore the spindle hole and one bearing
housing. Finally skim the outer face to
ensure it is square to the bore. Remount in
the four jaw chuck and clock the 26.5mm
dia to get it absolutely concentric then
machine the second bearing bore. The 4
mounting bolt holes can then be made
and counterbored.

The 13.5 dia x 21 deep blind bores are
made before drilling the 8mm dia holes
for the motor mounting rods, by drilling,
end milling or boring to size so that the
motor clamp sleeves can be fitted. These
sleeves should be made in one piece
about 2mm overlength then drilled
tapped and counterbored. They are
inserted into the body before drilling the
8mm dia holes for the motor mounting
rods. The sleeves should be clamped into
the body to hold them down and prevent
them from rotating while the 8mm dia
holes are drilled. After drilling they are
removed, cut in half at the centre of the
radiussed scallops and trimmed up on
the lathe to finish flush with the top
surface of the body when they are

assembled with the mounting rods in
place. Finally skim about 0.5mm off the
base of the lower sleeve so that it can
clear the rods when the clamp screws are
slackened.

Milling Head Spindle

(Drawing 58)

A No. 2 Morse taper is turned on a piece
of mild steel bar with a concentric portion
of about 25mm long at the large end,
which is centre drilled. (Keep the topslide
angle setting for the female Morse
taper.) This is required before making the
female No 2 Morse taper in the spindle.
The procedure is to Drill the spindle
blank right through 13 dia then bore the
Morse taper. The male tapered piece is
fitted into the spindle so that a rotating
centre can support the spindle to turn
the outer diameters at one setting with
the spindle held in a concentric three jaw
or failing that a four jaw chuck adjusted
for concentricity. The threads can be cut
afterwards by remounting the spindle in
the chuck and clocking the outer diameters
for concentricity. The spindle and pulley
locknuts can then be made to fit their
respective threads.

Spindle Pulley (Drawing 58)

This can be made at one setting in the
chuck with a centre drilled support from
the tailstock centre when cutting the
vee grooves then boring the 20mm dia
at the same setting. After parting off it

Multi-purpose Lathe |

is rechucked and the 38mm dia recess
can be made. It may be better to part off
down to about 24 dia while the tailstock
support is still available, then the final
parting off after boring the 20 dia bore
will be less troublesome.

Belt Guard (Drawing 59)

This can be made from any material you
prefer, | choose brass sheet about Tmm
thick and sliver soldered the base to the
rim. The rim was cut from sheet and
formed to shape by hand bending in the
vice around suitable bits of round bar.
The ends of the rim can be silver soldered
with a higher melting temperature solder
before joining to the base.

Clean up and finish to your preference.

Tee bars (Drawing 59)

These can be made in one long strip and cut
in half after milling and tapping. A set of M6
Tee nuts are also required for securing the
horizontal and vertical columns to the tee
slots the profile dimensions can be taken
from the drawing and made about 15mm
long. Please note that drawing 59 appeared
in MEW issue 209.

The final drawings for the milling head
will appear in the next issue, together with
Alan’s notes on setting up and using the
Stepperhead.

To be continued...

FRONT BEARING BORE WITH

REAR BEARING BORE WITH

42 DIA RECESS 1MM DEEP TO 42 DA RECESS 1MM DEEP TO

CLEAR SHELD & INNER RACE ., , 4 . 14 CLEAR SHIELD & INNER RACE

wh 4 iRt ’ - 3

T4 10005 !
R 4

ol ~l< i e i i "

B Y B i i q@ Ta “
Fobidibit - !

4 v [H OO v

=y ifitimes il > v

19 - vl 30
BEARINGS TO BE A <Ea s -
L2440 2% PUSH FIT IN THE BODY

4 HOLES 7 DIA RIGHT THROWUGH 2 BLIND BORES 12.5 DIA

& CBORE 1.5 DIA X 6 DEEP FOR X 21 DEEP FOR MOTOR

ME& SCCKET HEAD BOLTS CLAMPS

MOTOR MOUNTNG STUDS

R o S R SRS LING M2k LY
36 _.6__ 36 _ MATERIAL: AL. ALLOY

hod LA | ]

LR i
g, T A o
P it 0
i N S "’
5 I i b y
w | :’ i b i i ALL DIMENSIONS IN MILLIME TRES
¢ by P UNLESS OTHERWISE STATED
S e s o o = e
I ioy oo = STEPPERHEAD
v — — ! MILLING HEAD BODY
gl = Copyright & J & Jockson 2008 i

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk 25




—a:T{eeurotrade.co.uk

ABLE VALUE ENGINEERIN RODUCTS
/\v/\
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150W Brushed
DC Motor

Christmas Super X1L Bundle
Buy a SIEG Super X1L Mill for £389.24

and we will throw in ALL these accessories,
worth over £135.00

FREE!!!

Specifications
Drilling Capacity 10mm
Quill Feed End Milling Capacity 12mm

Electronic Speed
Controller with
Vanable Speed
and Forward
& Reverse

2 Speed for Drilling Face Milling Capacity ?ﬂ;ﬁ‘m
Gearbox Spindle Taper MT2
Spindle to Table Distance  |45-265mm
| Fine Feed Quill Stroke 30mm
j For Milling Spindle Speed (Variable)
Versatile High Range:|0-2000 rpm +10%

| Low Range:|0-1000 rpm +10%

C-E;I{m?n | Table Crostt'. Tr?wel 145mm
Table Longitudinal Travel 330mm
Table Size 400x145mm
Effective Table Size 400x145mm
T-Slot Size amm (M6 T-Nuts)
Column Titt +90°
Motor Output 150w (Brushed DC Motor)
Width  |515mm (Incl. Handle)
Overall Depth  |[560mm
Dimensions Height Top of Column: 500mm
Head Fully Extended: 715mm
Weight (Net/Gross) 40kg/56kg

Standard Equipment: 10mm Drill Chuck and Arbor, Drawbar

080-030-00215 | SIEG Super X1L Mill - Metric |£3&9:z4 ‘ + £25 00 Carriage

Long Table
Exclusive to ARC

All Prices Include VAT

‘ Super X1L Mill Accessory Bundle *
130-040-00900 | Radial Milling Vice 80mm * FREE | £68-F7
130-010-00100 | 24pc Clamping Set | " FREE | £2077
050-020-03001 | MT2 Collet Starter Set (Metric) * FREE | £4547
060-280-xxxxx | 4 Flute End Mills - 6, 10 & 12mm | * FREE | £33

MAXCUT No. 5 Chlorine Free Tapping &
Cutting Fluid 500mi

170-150-00100 "FREE | <828~

Bundle Saving | £137.43

Offer valid until 17th December 2014.
Subject to availability.

Rock Oil MAXCUT No.5 is a heavy duty, low viscosity neat Cutting &
Tapping Fluid which offers outstanding wetting and flushing properties to
promote extended tool life and excellent surface finish.
The product's CHLORINE FREE formulation allows the fluid to be
used on all types of Steel, as well as Aluminium, Copper and Bronze
alloys without the usual problems of staining and stickiness associated
with Tapping Liguids, PLUS the extra benefit of satisfying the latest

*| environmental and health and safety needs.




SIEG Super C3 Mini Lathe |

Sale Price “3
£571.48 Inc.VAT =

Sale Price
240.00 inc.var.

Sale Price “z
£188.00 inc.vars

Sale Price
£1,135.25 inc.var_<

Sale Price “3
456.20 inc.var ¢

Sale Price
£565.25 inc.var s

Offers are valid until
17th December 2014.
Subject to availability. |

Sale Price
£1,325.20 inc.vaT <

Handling and carriage rates to most UK mainiand destinations are based on order value:
£0-£10 = £2.30, 210-£25 = £3.05, £25-200 = £4.85, Over £00 = Free (unless otherwise stated)
Surcharge of £1 will apply if paying by credit card. No extra charge if paying by debit card.
ALL PRICES INCLUDE VAT E.&0.E.

Arc Euro Trade Ltd.

10 Archdale Street, Syston, Leicester, LE7 1NA.
Web: www.arceurotrade.co.uk Phone: 0110 200 5003.




An Auxilia

Adaptor Plate

Glenn Bunt fits a high speed spindle to his milling machine.

| wanted to use some very small
diameter milling cutters on my
milling machine but found my
standard machine spindle not up
to the job. Here | describe how |
got around the problem.

Machine is a lovely machine to use

and an ideal piece of kit for the home
workshop. | recently used it to help make
my own clock, which was fine. It did the
work | asked of it and coped with all the
machining challenges admirably. Until
that is, | had a specific application where |
wanted to use a 1.5mm slot drill. Like most
Milling machines of its class the Tom Senior
has a fairly good spindle speed range, from
50 to 3,000 rpm by changing belts, but not
fast enough for what | wanted.

You see, | wanted to cross out (machine
out the quadrants of} some solid brass clock
wheels. | was trying to keep the wheels as
traditional looking as possible and | wanted
to generate sharp corners where the spoke
would meet the rim of the wheel. Of course,
if | was going to use a slot drill diameter of
less than 3mm then | would need some
serious rpm, at least 10,000rpm. This would
mean using a different spindle and |
happened to have a Kress 1050FME spindle
that | used on my CNC engraver that |
thought would be ideal for the job.

Tha Tom Senior Light Vertical Milling

28 www.model-engineer.co.uk

The adaptor plate with the Kress spindle.

Photograph 1 shows the adaptor plate and
Kress spindle motar in action.

| didn't want to modify the machine, the
requirement for a high speed spindle was
for occasional use only and anyway, the
Kress spindle doesn't have the torque of a
normal milling spindle, so its use is
limited when | start to consider larger
diameter cutters. Then | had a brain wave,
why not locate an adaptor plate around
the spindle quill and use the quill to lock
the plate in position?

Spindle

...and from the opposite side.

The adaptor plate

The spindle adaptor (figs 1 and 2) is made
from 16mm aluminium plate or whatever
you have to hand. | machined two edges
square on the plate to aid setup and
alignment with each axis. This allows

me to set the plate up for use when my
machine is used in CNC mode.

The larger hole in the plate will locate
around the milling machine quill and the
smaller hole is for the Kress spindle. | cut
out the holes using my Tom Senior mill in
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High Speed Spindle Adaptor “
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CNC mode. Each hole was cut using
circular interpolation. Alternatively this
could be achieved on the lathe by fixing to
a faceplate and boring out or by using a
boring head on the mill.

The clamp screw hole that would
eventually locate the auxiliary spindle was
drilled and tapped M6. The hole was
re-drilled 6.5mm diameter to a depth of
just over 35.5mm afterwards. This created
the clearance for the M6 bolt and allow it
to tighten and clamp the contents of the
smaller circular hole. | used the same
process for the M8 threaded holes,
re-drilling with a 8.5mm diameter and drill
to a depth of 51mm.

l used a 2% inch diameter x s inch thick
slitting saw to cut through from the side of
the plate and into the smaller circle. The
larger hole was cut in half using my Clarke
horizontal band saw, ensuring that | got
the plate square and the band saw blade
aligned for centreline of the circle.

Two lengths of M8 studding x 86mm
long are cut off and tidied up in the lathe.
The M8 studs can be difficult to screw into
the main plate without damaging the
thread. | used the technique of attaching
two M8 nuts onto the end of each stud and
locked them together. This helped get
some purchase whilst screwing the stud
into the main plate.

Final assembly

Lower the milling spindle quill. The
adaptor plate should be a good fit around
the spindle quill but not so as to distort
the quill if over tightened. The object
of clamping around the spindle quill

is to locate the plate assembly but not
to clamp it too tight. | had to remove
some additional material from the front
of the plate as my Tom Senior spindle
had a threaded locking stud located in
this position and it interfered with the
positioning of the plate. The finished
adaptor plate is shown in photo 2.

The adaptor plate in use

To use the adaptor plate is just a simple
matter of clamping the plate around the
spindle quill, retracting the quill back into
the spindle assembly and locking it in place.
Depending on the application it may be
necessary to align the plate with each axis
and check that it is perpendicular to the
spindle. The auxiliary spindle is dropped
into its location hole and locked in place.

Summary

This simple addition to my milling
machine tooling has worked very
successfully for me. The change over from

Fig. 2

conventional spindle to the high-speed
spindle (the Kress spindle runs from
10,000rpm to 32,000rpm) is quick and
easy. It required no additional holes or
modification to my milling machine.

Epilogue - even more uses

I recently had a requirement to machine
some hardwood. | needed to use a router
to profile some decorative wooden
beading. By flipping the plate over and
machining a new location hole for a router
| was able to make my machine even more
adaptable and capable of machining
wood. Photograph 2 shows the plate
modified with another spindle location
hole and photo 3 material removed from
the back of the plate. B
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mfrom the World of

Hobby Engineerin

Dremel Home Repair Kit

This is an interesting bundle. As
well as a Dremel 3000 10,000-30,000
rpm variable-speed mains-powered
multi-tool the kit contains a wide
selection of quality accessories for
sanding, grinding, shaping and
cutting, including the very convenient
SpeedClic cutting discs, over 100
accessories in all. There's also a very
smart blue bag, that also contains

a routing guide and a cut-off wheel
guide as well as a long flexible
extension - better for detail work as
the main unit is quite bulky.

The box makes it clear this is a
product aimed at aspiring DlYers.
There is a thick, colourful booklet that
promises information on home
restoration — actually the first 56
pages are just basic instructions in a
multitude of languages, followed by a number of
‘project ideas’ with no actual instructions or guidance.
It seems an excellent idea to include a "how to" book
for the less tool-savvy, but this ‘guide’ seems more
likely to frustrate, especially as many of the
accessories it does illustrate are not in the set. Proper
instructions for using the tool, but not project ideas,
can be found in a more modest manual.

But forget the book - at £79.99 this is an affordable
solution for anyone wanting a quality general purpose
rotary tool with a good selection of accessories and
attachments. I'd recommend it for those looking. If
you ask for one of Christmas, return the favour by
offering your other half the Home Décor kit with a
Dremel 290 engraver and a Dremel 930 dual
temperature glue gun, and a stock of bits and
materials for £39.99.
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Airbrush Goodies from
the Airbrush Company

Anyone who uses an airbrush will know that
cleaning up afterwards can take longer than the
preparation and painting! The Airbrush Company
have this roll-edged lwata cleaning mat at £16.25
to stop all the tiny bits rolling away, and a stuffed
box of lwata cleaning accessories for £18.75. The
box includes things such as tiny brushes,

wipes, nozle wrench, a small bottle

of cleaning fluid, silicone - free

lubricant and pipe-cleaners. One v

handy item is a dual magnification (__' r
viewer with white and blue Lo
illumination. The 30x and 60x
ratings seem optimistic —there
are many ways of defining the
magnification of a loupe, but it is
very useable with a decent field
of view and also ideal for splinter
removal. The airbrush cleaning
fluid is also available in a multi-
directional spray bottle for £11.67.
Visit www.airbrushes.com for
more details.

The contents
ofthe
cleaning

kit on the

Digital Protractor from Warco

Warco have introduced a new ‘nicely engineered’ digital protractor.
With a stainless steel body and protractor arm, it has large, clear and
easy to read digits and is powered by a
supplied 3v lithium cell. Warco have

an introductory offer of £25.00 plus
£3.99 post and packing for UK
mainland delivery. For further
information contact:
sales@warco.co.uk
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STATIC CONVERTERS from £264 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase Input, 415-volt 3-phase output.
Single or multi-motor operation via socket/plug or §
distribution board. Elght sizes from 1.1kW/1.5hp
o 11kW/15hp.

Ideal solutlon for
“one machine at
a time” environments. Output retrofits directly to
existing machine wiring loom so no modification

—

to machine necessary. Manual power adjustment via switch using voltmeter as guide.

% 3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase Input, 415-volt 3-phase output. Single or

= multl-motor operation via socket/plug or distribution board.
$ pee_ .. Eleven sizes from 1.1kW/1.5np o 22kW/30np. Ideal
mm'vé solution for multi-operator environments or where
! Mewronree fully aufomated “hands-free” operation Is required
irrespective of demand. Output retrofits directly to existing machine wiring loom

s0 no modification to machine necessary. Some sizes sultable for welding applications.

i DRIVE INVERTERS from £

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase Input, 240-volt 3-phase output (I.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Low-Cost, general purpose simplified torque vector control.

Entry level performance suitable for the majority of

applications. Integral EMC Filter as standard. Four
sizes avallable from 0.4kW/0.5hp to 2.2kW/3hp.

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase Input, 240-volt 3-phase output

(Le. dual voltage motor required). SOFT START-STOP, SPEED
CONTROL, BRAKING, MOTOR PROTECTION and JOG
FUNCTIONS. Simplified torque vector control
giving enhanced performance at low RPM.
Four sizes from 0.4KW/0.5hp to 2.2kKW/3hp.

5-YEAR WARRANTY/MONEY-BACK GUARANTEE

240-volt 1-phase Input, 240-volt 3-phase output (Le. dual

voltage motor required). SOFT START-STOP, SPEED CONTROL,

BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Advanced vector control giving optimum

eyt 1MO)

0 REMOTE CONTROL STATION £67 inc VAT
= & 2-YEAR WARRANTY/MONEY-BACK GUARANTEE
i_ .. Suitable for all IMO inverters, this remote pendant allows you to
access the software of the Inverter remotely, bypassing the

" | buttons on the inverter Itself, START, STOP, FORWARD, REVERSE,
é RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

p— e e safety feature and two metre
(f MSWA@WVE@  iength of 7-core flex as standard.

CONVERTERS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL
CONVERTER PRODUCTS; BS EN 9001:2008 QUALITY ASSURED MANUFACTURING
ENVIRONMENT; CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,
THE LOW VOLTAGE DIRECTIVE and BS EN 150 61000-3-2:2006.




Stub Mandrel’s Short End

Self-Releasing Drawbar
for Sieg X2 type mills

Stub Mandrel makes life
easier with a simple mod
that could be applied to
many benchtop mills.

Original drawbar in place.

ome time ago there was discussion
Sof automated CNC-style drawbars on

the Model Engineer website forums,
but there is a simpler solution that involves
no more than a couple of hours work.

A self-releasing drawbar is easy to make
and renders the removal of tapers a
simple and stress-free exercise. Instead of
the top nut and washer, the drawbar has a
thick collar (photo 2} attached to it that is
held captive by a top cap (photo 2) on the

end of the spindle. It tightens up by means

of a square on the end, and is released
simply by unscrewing this
square so that the collar
presses against the
inside of the top cap and
then the thread gently
forces the taper out. If you
use one hand to hold the
tooling (perhaps with a
tommy bar) and the other
to turn a spanner on the
squared end of the drawbar, the tooling
simply pops loose, then drops into your
hand as you spin the drawbar right out.
As there are many versions of the X2
mill, the dimensions in the drawings
should be taken as a guide, not as being
definitive - check the sizes of your own
machine. You can remove metal from the
bottom of the collar to get more
engagement of the drawbar in the end of
the taper, and from the bottom of the end
cap if the drawbar is too short to release
the taper.
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There are many milling machines available that are essentially the same

as, or developments of, the Seig X2 machine, though built to different
specifications and in a range of colours to put 1970's Leyland cars to shame.
Most, if not all, of these machines are supplied with basic drawbars which
are simply rods threaded at each end and fitted with a nut and washer

that are tightened onto the end of the spindle (photo 1). These drawbars

work well enough at keeping tapers from working loose, but offer no help
in releasing the taper. You typically end up choosing between tapping the
end of the drawbar with a hammer or, as | used to do, poking a bit of brass
bar down onto the end of the taper and tapping that. Either way the taper
and attached tooling eventually drops out and rolls off the bit of wood you
(hopefully) remembered to position underneath it, while you worry about
any possible damage to the bearings.

Drawbars

You will probably need to make two
drawbars. Typically the threads needed
are ¥ inch BSW and M12, though the
existence of M10 drawbars is rumoured.
As long as your top cap has a ¥% inch hole
both metric and imperial drawbars will fit
and you are ready for anything! Ideally
use a tougher steel such as EN24T or

New
drawbar.

The top cap.

EN18T to ensure long life, though a plain
mild steel drawbar will do the job if not
overtightened. It's a good idea to make
the drawbar blank over-length and then
silver solder an oversize collar in place.
The optimistic could use high-strength
retainer and a cross pin at least % inch
(3.5mm) in diameter. You can then turn
the collar to size and cut the bar to length
before making the thread. A die-cut thread
should be perfectly adequate, but bear in
mind the top cap requires you to set up for
thread cutting anyway.

The square on the drawbar can be milled
or filed (photo 4). The square allows you
to tighten it up with a spanner, but keeping
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it small (even on the M12 drawbar) makes
it less likely you will overtighten it. The
drawbar is there to make sure the taper is
fully engaged and doesn’t shake loose, not
to forcibly hold the taper in place. The
MT3 taper is self-holding taper and
overtightening will just make releasing it
more difficult.

Modifications

Two modifications are needed to the mill.
The most significant is to thin down the
top spindle bearing locking washer, to
provide enough free thread for the top
cap to lock in place (photo 5). The second
modification is simply to drill a hole in
the plastic spindle top cap, to allow the
new extended drawbar to poke through it
(photo 6).

Top Cap

This is the biggest task, because you

have to hollow out the top cap. | suggest
obtaining some free-cutting mild steel of
the right outer diameter and starting by
drilling the % inch hole through the centre.
For some reason drilling appears to
achieve higher rates of metal removal than
turning or boring - perhaps because it is a
balanced operation?

The thread in the top cap has to fit the
top end of the spindle. On my mill it is left
handed, 16 tpi (photo 7). Purists look away
now - metric aficionados should find a
1.6mm pitch thread will work in this
situation, the thread is not heavily
stressed and only engages a few turns.
You should find no special difficulty in

New drawbar showing how the upper
bearing locknut has been slightly thinned.

cutting the left hand thread, as it is
actually a relaxing change to have the
cutting tool emerging from the work,
rather than disappearing into unknown
depths! Just make sure you have actually
set up to cut a left-handed thread!

The % inch hole in the side of the cap is
important. If the drawbar is in place for an
extended period the top cap can tighten it
up a little (it only needs to be fitted finger
tight). Most of my tooling uses the
imperial drawbar, only the drill chucks are
M12 so the drawbar does not get swapped
over very often. The hole allows a
c-spanner to be used to get top cap loose.
That supplied with the mill for adjusting
the spindle bearings does the job nicely.
This is much easier than making a couple
of flats for a large spanner. Incidentally
you may not have noticed that there is a
small hole in the right hand side of the top

Self-releasing Drawbar ”

U'_.

Modified spindle end cover, object
at lower right is a hall-effect sensor
for a tachometer.

head —you can
insert a 6mm
bar in this hole
to lock the
spindle. Do not
forget to take the
locking bar out
before starting the
mill!

Finally, now you
have made a nice job of
this simple accessory, it
really deserves a good
finish. | chose to
oil-black the cap, while
leaving the drawbar itself bright which
makes a nice contrast. Believe me, if you
decide to carry out this modification, you
will not regret it — it makes any tooling
change quicker, easier and less stressful. B

Inside of top cap
showing 16-tpi
left hand thread.

e 1 1/8 i
13/16
A
| | e I 1/16 by 16 TPI
Left hand thread!
o b
~ =
S 5]
v
1
Top Cap
Mat’l: Mild steel
- 4 = s 1 3/4
! 1”2 |
5 /{'
- - — - - e T R _/;>\\
» »
\ \
\'\ \ t\ \\\
\———3/8 BSW (16TPI) @38 or \— @7/8 collar : ;’"’ [']:;r Sizlgm
or MI12 12mm silver solder qu ol *
or pin
Drawbar in place
Mat'l: Medium carbon steel e.g. EN24T
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Aligning the head
of a tilt head mill/dnill

Paul Murray gives practical advice on a trying task often faced by milling machine users.

Tilt head mill/drills require the tilt
head to be aligned when newly
purchased or after the head has
been tilted. This article shows a

straightforward way of aligning
the spindle of the tilt head to the
column and checking that the
spindle is then perpendicular to
the table.

mall mill/drills with heads that can
Sbe tilted up to 90 degrees each

way in the x-z plane are available
from several suppliers. When the head
is tilted it will have to be realigned with
the vertical or Z-axis at some stage, and
this is usually done with a dial gauge,
mounted as shown in photo 1, which can
be rotated around the spindle axis and
the head angle adjusted until the same .
reading is obtained both sides of the Tramming mill spindle with a DTI.
spindle. An alternative is to use a dual
gauge arrangement which is claimed to B 4 Fig. 2
speed up the process. Now, given that 1g. 1g.
most, if not all, published specifications
for tilt head mills do not state tolerances !
for the orthogonality of the axes, setting |
the head should also include a check on |
the perpendicularity of the Z-axis. | Position |

|
I

Position |

The Potentiul Problem

Let us assume the head had been set with
a dial gauge as in photo 1 so the spindle
axis is perpendicular to the table. If the
column is leaning, as shown in fig. 1, then
the intersection of the spindle axis with
the table will move from position 11 to |2
as the head (or spindle) is moved down
the column. This situation can occur when, Position 2
for example, drilling a hole, which would
put a bending moment on the drill which
might deviate from the required direction
or break, or when picking up a location
with a laser centre finder and then drilling
with a short drill, which would result

in misalignment of the hole due to the
change of height of the head.

To overcome this the head needs to be
aligned with the column axis, then the
intersection of the spindle axis with the
table will remain constant as the head is

Position 2
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Align the

moved up or down the column, as shown
in fig. 2. The tilted column situation shown
in fig. 2 is, of course, unacceptable when
milling a surface as a ridged surface would
be obtained. For milling, the spindle needs
to be perpendicular to the table.

The Requirement

The requirement when setting up a tilt
head mill/drill is, therefore, to align the
head with the column axis and then check
that the column (and spindle axis) is
perpendicular to the table.

Method

Set the mill/drill to be about parallel with
the column by doing an eyeball check
from top to bottom of the mating edge,
photo 2. This is about 6 inches in length
and it is possible to set it fairly accurately
by eye, and it also possible to see which
way the head needs to be moved to obtain
perfect alignment.

Clamp a piece of scrap metal to the table.
Fit a slot drill to the milling head and
position the table Y-axis such that the slot
drill clears the table slot (phote 3). The
slots on my mill are 12mm and | used a
10mm slot drill. Lock the table Y-axis.

Checking the results.

.

Aligning a slot drill with a table t-slot.

Move the table so the slot drill is over the
metal and lock the X-axis. Now lower the
head using the Vertical (Z-axis) hand
wheel so that it is only just above the
metal. Drill through the metal using the
quill feed lever with minimal quill
extension (photo 4).

MNow lift the head using the Vertical Hand
Wheel, extend the quill by the maximum
amount and lock the quill in this
maximum down position. Turn off the
power to the mill and thoroughly clean the
scrap metal surface.

Lower the head, with the quill still fully
extended (photo b) using the Vertical Hand
Wheel. If the slot drill does not pass through
the hole slacken the head clamp nuts and
adjust the tilt until the slot drill slides
through the hole. Rotate the slot drill chuck
by hand and check again and you should be
able to feel if there is any interference.

Power the mill and again lower the slat
drill, still with the quill extended, using the
Vertical Hand Wheel. Lift the head and
examine the metal surface. If dust, or worse,
is present then the head has not been
aligned exactly with column. If the surface is
still clean alignment has been achieved.

Turn off power to the mill, unlock and
move the table to a clear section and mount
the dial gauge as in photo 6. The dial gauge
is now only being used for checking. It is
convenient to lay a piece of flat printer
paper on the table, and set the dial gauge so
that only applies light pressure to the table.
The spindle can now be rotated using a
spanner on top of the spindle (photo 7) and
the plunger glides across the slots enabling
readings to be taken very rapidly. It is also
easy to take another set of readings to check
repeatability.

Using a spanner to turn the spindle.

Benchtop Mill Alignment | |

Drilling a hole w;'tﬁ minimal
quill extension.

Lowering head with qulll at maximum
extension.

Results & Interpretation
The dial gauge was set to be 2.5 inches
off axis so that readings could be taken on
metal and not over the slots.

The readings obtained were, in
thousandths of an inch:

Left: 0
Right: 3
Back: 0
Front: 3

Which equates to +0.6 thou per inch in
each axis.

Thus the precision obtained in the tilt
axis was identical to that set by the
manufacturer in the fore and aft axis
shows that the mill/drill head axis can be
aligned to the column and set
perpendicular to the table by following the
above procedure. B
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Just a small selection from our current stock

We NOW have a Brand New BUY ONLINE Website!
Check it out at: WWW.gandmtools.co.uk

Boxford AUD 41/2" x 18” Cenire Lathe, Harrison M250 Centre Lathe, Myford ML7R Long Bed Centre Lathe,
Tooled, 3ph, £975.00 plus vat. Tooled, 1ph, £3500.00 plus vat. Toold, 1ph, £1750.00 plus vat.

» Telephone enquiries welcome on any item of stock. - We hold thousands of items not listed above.
« All items are subject to availability. - All prices are subject to carriage and VAT @ 20%. - We can deliver to all parts of
the UK and deliver worldwide. « Ower 7,000 square feet of tools, machines and workshop equipment.

Visi Opening times: 9am -1pm & 2pm - 5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 - www.gandmtools.co.uk - e-mail: sales@gandmtools.co.uk

G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX

NEW ONLINE SHOP, SUPPLYING MODEL MAKERS FOR 30 YEARS!
PROMPT MAIL ORDER

Phone 01580 890066

Maidstone-engineering.com

: Rivet Snaps _
Brass Dirills O Rings
Phos. Bronze Ny Reamers Gauge Glass
Copper Stainless Tube Slot Drills Graphite Yarn
St. Steel Screws & Nuts End Mills Jointing
Gauge Plate Studding Taps &Dies Steam Oil
Silver Steel Rivets Silver Solder Cutting Oils




Axminster g2

Cutters-a Review

Mike Cox reviews the latest range of cutters from Axminster.

Axminster have launched a new range of drills and cutting
tools that are designated Ig2. The Ig2 range includes twist
drills, 4 flute carbide end mills, 3 flute carbide slot drills, HSSE spiral flute
taps, dovetail cutters and tee slot cutters.

Axminster supplied a M3 spiral flute tap, a 20 mm x 6 mm 45 degree
dovetail cutter and a 12.5 mm x 6 mm tee slot cutter for evaluation and
review. This article presents some tests of the cutters and a summary of
how they performed. The tests were all carried out on EN3 steel.

tee slot cutter were carried out on

my Sieg X1 mill. This is a small mill
with only a 150 watt motor so it has rather
limited cutting capacity and if overstressed
then it will cut out and sometimes blow
the fuse as well.

The tests on the dovetail cutter and

The M3 spiral flute tap

The tap is shown in photo 1. The tap is
spiral fluted for the working length of the
tap {18 mm) but the threaded section is
only around 7 mm long. This makes sense
to me since only the first few turns of the
threaded section of any tap do the cutting

he 2.5 mm hole prepared for threading.

so why bother to thread the entire working
length since this only adds to the frictional
drag. Photograph 2 shows the tip of the
tap and it can be seen that the point and
lead-in are about 2 mm long.

A 2.5 mm hole was drilled in a piece of
12 mm thick EN3 steel (photo 3).

The piece was held in a small vice and
transferred to the pillar tool for tapping
(photo 4). The tap was held in a tap chuck.
The tap was rotated, with no downward
pressure other than the weight of the tap
chuck spindle, and almost no torque was
required to cut the thread. The swarf
emerged from the upper surface of the
test piece in long spirals, see photo 5.

-_e

m - ol "

/ = : R ; .:.,
The tap set up in the pillar tool.

The tip of the M3 tap.

After withdrawing the tap it can be seen
that there is almost no burr formed round
the entry hole (photo 6).

| have used conventional carbon steel
and high speed steel taps for a good many
years but | have never had a tap that
glided so easily into the metal as this Ig2
tap and which left so little burr on the
metal surface.

Axminster supply these taps in the sizes
M3, M4, M5, M6, M8, M10 and M12.

The rhreded hole. Note the minimum
burr around the tapped hole. >
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The dovetaif
cutter.

The dovetuail cutier

The full designation of the cutter tested
was 20 x 12 x 5 x 63 x 45. These numbers
are the diameter of the widest part of the
dovetail, the diameter of the shank, the
height of the dovetail, the total length of
the cutter, in mm, and the angle of the
cutter in degrees. The cutter is shown in
photo 7.

A piece of 12 mm thick EN3 steel was
prepared by milling a 21 mm slot to a
depth of 6 mm, see photo 8. The dovetail
cutter was then used to create a dovetail
on one side of the slot. The cutter was run
at 400 rpm and initial cuts were 0.5 mm
deep but as the penetration of the cutter
increase this was reduced to 0.25 mm.
Coolant was applied by brush during the
milling operation. Feedrate was 30 mm/
min and the mill was not under any stress
(photo 9). The finished dovetail is shown
in photo 10.

In the past | have made dovetails using a
home-made cutter that utilised a single 60
degree TCMT carbide insert. This was very
slow to use compared with this cutter
from Axminster and the cutting was a
much greater strain on the mill. In the
range there are cutters with diameters of
16, 20, 25, and 32 mm and with angles of
45 and 60 degrees.

Preparing rhe slot for the cutter.
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Preparing the r_esr block for the
dovetail cutter.

The tee slot cutter

| have never used a tee slot cutter before
because | did not believe that my little

X1 mill would have sufficient power to
make such a broad cut in one pass. In the
past when | have needed tee slots | have
always fabricated them from rebated
strips of steel bolted to a base plate. It was
with some trepidation that | made the test
on the cutter from Axminster.

The cutter designation was 125 x 10x 6
x 57. These numbers give the diameter of
the cutter in mm, the diameter of the
shank, the height of the cutter and the
cutter length. The cutter is shown in photo
11. Note the diameter of the section
between the shank and the cutter is 5 mm.

To make a test a 6 mm slot 10 mm deep
was cut in a piece of 25 mm square EN3
steel using a slot drill (photo 12). The cutter
was then changed to the tee slot cutter and
the cutter moved to one side of the work
piece. It was then lowered so that the lowest
tooth on the cutter was resting in the
bottom of the 6 mm slot. The cutter was
then raised 0.025 mm so that there was a
slight clearance under the cutter. The cutter
was moved away from the work piece and
the mill started and run at 200 rpm. The
work piece was then slowly advanced into
the cutter. Copious coolant was applied by
brush during the milling operation.

The cutter glided through the steel with

".rhe finished tee slot.

N B
utting the dovetail.

o s = s

A close up of the finished dovetail.

no problem and with little strain on the mill
to form a perfect tee slot (photo 13). The
ease with which this cutter removed metal
was amazing and the 256 mm long tee slot
was cut in less than 2 minutes. The cut was
equivalent to removing a 6 x 6 mm of
metal in one pass. At no stage did the mill
cut out due to an overload situation.

Conclusion

These new 12g cutters from Axminster are
expensive (the 12.5 mm tee slot cutter is
£36.95) but they perform extremely well
even in tough EN3 steel. In aluminium or
cast iron performance would be expected
to be even better. B
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Faceplateplate

Jouni Pirttimaki in Finland works in both metal and wood.

This is the story of an interesting accessory he made.

[ really don't like to turn wood with my metal lathe. Wood dust

makes me cough and turning wood is messy, and a lathe and
whole workshop needs a major clean up afterwards. Anyway, that
was what | was doing, turning wood and perhaps | also turned off
my concentration. An accident happened - no excuses. Luckily,

[ didn't hurt myself, my lathe or tools did not break. Only a bowl

[ was turning went to the bowl's heaven.

and if one stops to think it is obvious
why it happened. Wooden disc
was fixed to the faceplate with thick
washers and wood screws from behind
the faceplate. | wanted screws to be
on a certain P.C.D, so their holes won't
show up on the finished bowl. Slots on
the faceplate were too few and far apart
and there were some soft patches on
the wooden disc also, so | could not use
as many screws as | wanted, nor where
| wanted to get fastening as good as |
wanted. | didn't want accidents happening
again and designed a ‘faceplateplate’ for
better fastening.

First | made four fixing pins. They are
simple round pins, long enough to go
through the faceplate, M10 thread on one
end and about 8mm long M8 thread on
the. Four thick washers are used with
them between faceplate and nut. The

Photograph 1 shows what happened

: ’ Pi .
Washerplate billets are turned on M10 bolt in the lathe.

washers are 8Bmm mild steel
plate turned round on lathe. For
that kind of job | drill a 10.5mm
hole in four steel offcuts and
then | put all of them on a bolt
which | hold by its head in a
3-jaw chuck (photo 2). Because
the washer diameter does not
matter, | just turn them until
they are round and then | break
their corners one by one.

My Boxford VSL lathe has
swing diameter of about 230mm. From
6mm thick mild steel plate | hacksawed a
disc as big as possible, and after centre
punching | drilled four 6.8mm holes for
M8 threads on a 152mm pitch circle
diameter (photo 3). On that P.C.D. the
Boxford's faceplate had slots | could use
to fasten the faceplateplate. After cutting
off the corners from the plate | screwed
fixing pins to the plate and then |

—
—

A\.\
Accident has happened, but no \
blood mom. At least not much.

fastened it to the faceplate. Before
tightening the nuts | clocked the
faceplateplate true using a dead centre
between a revolving centre and the
plate's centre pop (photo 4). After
centring | turned the outer rim and faced
the disc lightly. Then | centre drilled the
plate and drilled through with a 13mm
drill and opened it up to 25mm with a
boring bar (photo 5).

Holes for M8 threads are drilled on 152mm P.C.D.
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Faceplateplate is centred with clock and half centre

between centre pop.

Poor man's dividing head

I have a dividing head, but | thought that it
was easier to make a Poor Man's Dividing
Head (PMDH) to drill all screw holes in

the faceplateplate. First | made upper

and lower plugs fit to my drill press table
and table arm (photo 6). The lower plug

is just a thick washer to fit the lower end
of the drill press arm. The upper plug is

a special nut. The lowest part of it has a
close fit in the drill press table centre hole,
at the middle its diameter is 26mm to have
a close fit in the faceplateplate's centre
hole and at the top diameter is just a little
more {(about 32mm). At a lower end it also
has a female M12 thread. Upper plug,
faceplateplate, particleboard plate and
lower plug are fastened to the drill press
table through the table's and arm's holes
by a long M12 bolt (fig.1).

.\.,]" ‘l

Also from previous project. Paper beltis
wrapped around drill press table and two
lines are marked to measure its diameter.
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Boring 25mm hole.

Upper plug and ;‘ower plug with boft Th;s picture is from a

previous project. The upper plug has threaded rod not needed
and the two short steel stubs are unnecessary.

The circumference of my drill press table
is 916mm and | wanted to draw a template
to let me drill 24 holes on the
faceplateplate's ring (photo 7). 916mm
divided by 24 is 38.167mm and | made
paper belt a little longer than 916mm and
drew 25 marks at 38.167 mm distance from
each other. It is better to make these
marks at 0, 38, 76.5, 114.5mm etc. than
trying to draw each mark 38.17mm
distance from the previous mark. The
paper belt is wrapped around drill's table
and taped to it. With a G-clamp a 15¢m
rule is fastened to the drill press column
and it rests on the table. Unlock the table
and turn it until first of the drawn marks is
in the right place. This right place is, for
example, the end of the rule or 2cm mark
or some other easily remembered mark
from the rule (photo 8).

Lim 1 n
Poor Man's Dividing Head (PMDH). Rule is
fastened to drill press pillar.

There are 24 holes on 192mm and 147mm
P.C.D, 12 holes on 102mm P.C.D and 8 holes
on 59mm P.C.D. | set the P.C.Ds by eye and
measured them afterwards just for
descriptive purposes. On 147mm P.C.D four
holes are jumped over because of fixing pin
holes. Unlock drill press arm lock, turn arm
to the first P.C.D and lock arm. Unlock
table's lock, turn table to first of the marks,
centre drill and turn table to second mark.
Complete centre drilling, change to 5mm
drill and drill all holes on the first P.C.D.
Adter drilling change now to countersink and
now countersink drilled holes. Not until all
holes from first P.C.D are centre drilled,
drilled and countersunk should you move to
next P.C.D drilling (photo 9).

Because | wanted the faceplateplate to be
easily centred | made a centring plug. A bar
stub was put in the 3-jaw chuck, faced,

LI ST

Fastening holes are drilled. Upper plug
holes are left from a previous project and
serves no purpose on current job.
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Wood Turning Faceplate ”

Upper plug

| Faceplate |

| Particle board

Drill press table

e )

General Arrangement

[—Bolt

t "_l‘“-H_
) — Lower plug

Fig. 1

Finished Faceplateplate from behind.
Halved hole on centre plug is just one of
my mistakes. Wooden bowl is fastened on
faceplateplate with screws.

centre drilled and drilled 10mm, about
20mm deep. Cut off, turn and face other
end, My centre plug is about 15mm long.
The centre plug is put on a 10mm bolt, and
put back in the lathe and turned just like
the washer. The centre plug's outer
diameter was turned to 41mm, which is a
few tenths less than centre hole of my
faceplate and lathe's spindle bore mouth.
The outer end is turned to 26mm diameter
about 2mm long to a close fitin the
faceplateplate’s centre hole. The topslide is
rotated to 2.5 degrees and plug is turned to
a cone, not touching first few tenths of the
outer end. The centre plug is put in the
faceplateplate centre hole, and to fit it |
drilled four 3.3mm holes through plug and
faceplateplate near edge of plate. On the
plate M4 threads are tapped and plug's
holes are drilled to 4.2mm, then the plug is

fastened to the plate with screws. The
centre plug and its screws do not carry any
load during wood turning, as the plug is
only for making centring easier (photo 10).

Now the fixing pins are fastened
permanently to the back of the
faceplateplate. | cleaned the threads and
also secured them with Loctite. With the
centring plug the faceplateplate was easily
centred on the faceplate and fastened to it
by fixing pins, washer plates and nuts.
Next thing to do was bore faceplateplate
and centring plug hole to 24mm diameter.
The outer rim was turned round, plate face
was turned and lastly | turned grooves on
plate's face. Distance between grooves is
15mm (photo 11).

With my newly made faceplateplate it is
easy to fasten wooden discs to the
faceplate (photo 12). | can choose best
places for wood screws and fastening is
much more secure. One way to make
accidents is prevented and | have to find
out another way to make those. With my
skills | will find a way, | fear. B

Finished
Faceplateplate's
front view.

Finished bowl fastened
on faceplateplate and
faceplate.
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One Man
t Lathe

his

Howard Lewis and his
Engineers' Toolroom BL12/24

Howard Lewis' imported
machine is one of the
larger hobby lathes.

a lathe, but had rarely managed to
operate one since the first year of my

apprenticeship, and the only amateur one of
which | was aware, was a Myford. One day
visiting a friend, in his workshop in Kent,
there was a second (at least) hand ML7. He
was prepared to sell the lathe, without the
stand, and | did not have my chequebook
with me! My wife had hers, and rather to
my surprise, she agreed and oversaw us
loading the lathe into the car. (Maybe she
was far sighted enough to realise that it
would get me out from under her feet?)

What a world that opened up to me! Jobs
which had, hitherto, been impossible, or
inaccurate in execution, could now be
tackled with fair confidence of success. Not
that | ever claim to be a precision engineer;
having spent too many years ensuring
“fitness for purpose’ to change the habits of
a lifetime. Having said that, whenever the
lathe was inoperative for any reason, | felt
extremely vulnerable.

One such time was on the afternoon of a
New Year’s Eve. On starting, there was a
blue flash and a curl of smoke from the

For many years | had hankered after

§i

The BL12/24 lathe in pface.

| am a retired Engineer, having trained and worked at Rolls Royce, then at
C.A.V. Ltd on Fuel Injection Equipment development, followed by a spell
with a major bus and coach company before moving to Perkins Engines.
There | worked in Quality, Cost Control, Programme Management and as
a Development Engineer. A member of the Peterborough Society of Model
Engineers for about twenty years, but am also a long serving member of
the Peterborough Engineering Society (Having served as Secretary for six
years) and a member of the Perkins Heritage Group. Additionally, rather
too infrequently, | try to volunteer at and help the WaterWorks Museum in
Hereford. You can take the man out of Engineering, but you can't take the

Engineering out of the man!
i

motor. Fearing the very worst, | called a
local firm of motor repairers and
rewinders. There was someone there who
said "bring it in, and we'll have a look at
it". Two hours later a phone call told me
that the problem had been caused by
some swarf in the centrifugal switch, and
that it was again a runner! After refitting
the motor, | made a sheet aluminium
guard to shield the motor from further
ingress of swarf.

With retirement looming, thoughts turned
to upgrading to a Super 7 Sigma, with a
large bore Mandrel. However, when the
total cost, including a Norton box was
realized, there was no way that the
expenditure could be justified, (nor would
power cross feed be available), so Far
Eastern imports were considered. With
sturdy benchwork available, in the form of
ex-warehouse racking, quotes were sought
for a lathe without a stand. The contenders
were a Warco BH600, Chester Craftsman,
or Engineers Tool Room BL12/24, because
they all had BMT mandrel bore, power
feeds, and a Norton box, as well as coming
complete with chucks, steadies and a
faceplate, plus having hardened bedways.

These all appeared to be similar; with the
BH600 available in Imperial or Metric form,
the Craftsman was understood to be
Metric only, and the BL12/24 was fitted
with Dual Dials. Swayed by a tempting
offer of thyristor variable speed drive on
the BL12/24, an order was placed, and
shortly afterwards the lathe, (all 300 Kg of
it) was delivered and installed in the new
workshop, ready for retirement at the end
of the month (photo 1). By delaying a
purchase, | could have had either one of
the same models with leadscrew covers,
or a geared head machine. However,
having figuratively made my hardened
bed, | have lain on it for the last eleven
years with very little discomfort.

Just how stiff the racking was, became
obvious when trying to level the lathe by
jacking the feet of the racking. Turning the
M10 jacking screws made little difference

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk
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Relocated thread cutting dial.

to the spirit level. The whole end frame
was so stiff torsionally, that it was being
lifted by one levelling screw! The end
result is that the lathe now rests on six ¥
UNF setscrews and nuts, to ensure that
the bed is free from twist. Trying the
Faceplate on the Spindle revealed a foul
with the Chuck Guard, so the acrylic was
cut away to provide clearance (photo 2).

) |

ER 20 drill holder

milling than turning, to construct it from a
one metre length of 75 x 26mm steel,
pieces of round mild and silver steel, a
couple of studs, and a few Allen screws.
Half inch round bar proved to be the
perfect size for making the M10 tool
clamping screws!

The rear toolpost then fouled the shaft
for the acrylic chuck guard, so the shaft
was removed, and the microswitch
temporarily wedged, to allow the shaft to
be parted off, then a sleeve made to allow
it be rejoined to the short end actuating
the microswitch. (Microswitches are fitted
to the chuck guard, gear cover, and
headstock cover, to prevent accidental
contact with moving parts). By removing

One problem was that one of the ball oilers for the

feed control on the saddle was completely inaccessible.

With great misgivings about tampering with mechanisms

about whose construction nothing was known, the

feed control was removed from the saddle.

Since then the lathe has been used for
many tasks, and acquired, (and helped to
make) various accessories and minor
modifications. The transparent guard over
the toolpost was found to be too
obstructive so it, and its support, was
removed. An early addition was a
four-way indexing rear toolpost, made to
match (photo 3), as closely as possible,
the front toolpost. This involved a lot more

44 www.model-engineer.co.uk

the chuck guard, temporarily, this
modification allows the rear fourway
toolpost to brought closer to the
headstock, for parting off or chamfering,
when using the ER Collet Chucks, in place
of the 3 or 4 jaw chucks.

The next modification was to reposition
the screwcutting dial. Mounted on the
headstock side of the saddle, it prevented
the saddle from approaching the

4 way back toolpost in place.

headstock as closely as it might. So the
screwcutting dial was moved to the rear of
the saddle (photo 4) and at the same time
the housing was milled to give clearance
over the tailstock end bearing housing for
the power feed shaft and leadscrew.
During the conversion to thyristor variable
speed control, the on/off switch shaft had
been removed, since its action was
replaced by the control box.

Wanting a finer feed rate than the
minimum (0.0047 inch/rev), the 40T input
gear to the Norton box was removed and
an 80T one made. This obstructed the
stud used to hold the gear cover closed.
The stud was repositioned, but in
removing the closure for the gear cover
the knob was destroyed. Fortunately, a
suitable replacement was available,
otherwise it would have meant more
temporary microswitch wedging, whilst a
knurled aluminium one was turned! By
suitable arrangement of the 120/127T
idler gear the finest feed rate is now
0.0022 inch/rev.

One problem was that one of the ball
oilers for the feed control on the saddle
was completely inaccessible. With great
misgivings about tampering with
mechanisms about whose construction
nothing was known, the feed control was
removed from the saddle. The original
oiler was removed and the position
blanked with a small brass plug, whilst
another 6mm hole was drilled in the front
of the housing and a new ball oiler fitted
(photo 5). The picture shows the brass
plug on the top of the housing, with the
new oiler on the front face under the feed
handwheel. After cleaning, the feed
control housing was refitted to the
saddle.

Repositioned ball oiler.
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One Man and his Lathe |

Backplate for ER 25 collets, with
traces of a former life.

qn F 1*».,;;'

S;‘rdmg rap ho;‘der -

The built in worklight proved to have a
voracious appetite for 24V 50W lamps,
which were not available locally. Filing a
couple of slots in the edge of the
‘reflector’ to improve ventilation seems to
have solved the problem.

Since the Leadscrew is 3mm pitch,
during screwcutting the half nuts are not
disengaged. A Martin Cleeve retractable
toolholder is invaluable for such tasks, as
is the jog facility on the thyristor speed
control box, making the home made
mandrel handle almost redundant.

Having purchased ER25 and ER32 Collet
chucks, suitable backplates had to be
made for them, and these were made by
recycling various bits of material from
their original use. In places the evidence
is still visible! The initial problem was
determining the thread on the mandrel
(photo 6). It was easy to find that it was
8tpi Whitworth form, but the diameter did
not seem to be a round Imperial or Metric
dimension. Eventually, an advert was
noticed for Backplates with 2% inch x 8
tpi threads, and the light dawned! Shortly
afterwards, a catchplate, (still unused)
was also made.

A friend, having spent his life in
toolmaking, now makes engines and
locos. In similar vein, having spent my
working life with engines and vehicles,
much of my time is spent making tools,
whether just dollies for pressing out or
fitting bearings, or something more
specialized. Being impatient, all the jobs
tend to be small ones taking only a short
time. The longest jobs undertaken, so far,
have been making a Worden cutter
grinder, which has gained a few extra

Floating reamer holder wﬂh 3MT
ER32 style collet.

accessories (some home brewed) and
the four way indexing rear toolpost for
the lathe.

Amongst many other tasks, the lathe

has been used to cut the threads and turn

the tapered bores for ER Collet holders
for the Worden cutter grinder, instead of
making one for every size of drill needing
to be held (photo 7), ones for use in the
vice on the mill/drill (photo 8), and a
sliding tap holder to run on the arbor of
the tailstock die holder (photo 9). The
pictures show my enthusiasm for ER
Collets. If you have them, why not use
them!

One slightly unusual piece of tooling is
a floating reamer holder (photo 10}, with
the facility for holding Morse taper shank
reamers in ER 32 style collets, as well as
parallel shank reamers in ER25 collets.
For this, once the toolpost had been
offset 8 degrees for the taper, it was left
at this setting for the internal bore of the
holders, and for the external taper of the
three ER32 style collets. | say ER32 style,
because | could not work out a method
holding the collets to make the second
slit from the larger end, without making
three sacrificial taper arbors, (which just
shows my idle nature).

Additions, and modifications, to 3 MT
stub arbors seem to be a fairly frequent
feature of the lathes use. Tooling is a
mixture of HSS, and replaceable carbide
tip. Turning down some case hardened
milling arbor spacers was quite exciting,
as the swarf came off in the form of red
hot wire! Currently, the favourite turning
tool is a version of the tangential turning
tool featured in the Autumn 2009 issue of

The rolling stone.

MEW, but beefed up to take %s inch
toolbits. Extra ones, made for The
WaterWorks Museum, are, apparently,
well liked.

A radius turning tool, has been useful,
not only for making a replacement knob
for the biscuit barrel, but for rounding the
heads of levelling screws for the frame
for a granite surface plate, and similar
tasks. To generate interest at shows, a
small Aluminium ball was turned, and is
floated to rotate, on low pressure
compressed air, above what used to be
an aluminium candlestick, as homage to
The Rolling Stone, a granite water feature
in a Luxemburg street (photo 11).

| would never willingly be without a
lathe, which allows the production of
models, tools and gadgets of various
sorts. What would be seen as a major
disaster by many; to a Lathe user, tends
more to be of a temporary inconvenience
if not an excuse to demonstrate one’s
prowess! Truly, the lathe is the king of
machine tools. B
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Milling accessories
for a Myford ML7 Lathe

Godfrey Greeves needed
to mill work that was far

too long for his standard

vertical slide.

This article gives details of a
purpose-made, narrow, long-
travel vertical slide and plain-
bearing MT2 milling spindle for
an ML7 lathe. This is normally
bolted at the rear of a long cross
slide to provide a convenient and
relatively robust milling spindle
with minimum overhang and
requires minimum overhang

of slender work pieces held in

the headstock chuck. This rear-
mounted milling spindle does not
need to be removed for normal
turning and parting off operations
or when work pieces are mounted
on a standard Myford vertical slide
at the front of the cross slide.

centre milling table provides a light-

duty milling and co-ordinate drilling
facility with an x-travel equal to the lathe
saddle travel.

The addition of a rotatable between-

A worm dividing attachment is described

for the rear of the headstock spindle that
can use any change wheel size for both

the worm gear and the division gear. This

attachment is designed so that the worm
can pivot clear of the worm wheel to
provide very rapid indexing to the next

tooth when gear cutting blanks held in the

headstock.

A simplified method of cutting straight
spur gears is described that does not
require expensive gear cutters or the
complexity of a gear hob technique. Only
one inch rack-shaped inch cutter made
from silver steel is needed for each
module or DP tooth size to cut gears from
the smallest pinion to large gear sizes.
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Background

My lathe is a Myford ML7, but | do not
have a milling machine. This is partly

for space reasons but also | could see

no good reason to purchase a milling
machine for the type of model engineering
work that | do involving comparatively
light milling and for reasons as follows:

Purpose-made vertical slide and milling spindle.

=

« If a component needs to be turned this
needs to be done first on the lathe before
any milling ete.

« If the component is then transferred
to a milling machine for mounting on
a rotary table etc, the concentricity
relative to the turned surfaces will never

Model Engineers’ Workshop December 2014



be as good as it was on the lathe in all

the planes and directions.

« Also if the component is turned from rod
stock, then the turned component needs
to be cut off with an extra length of the
rod stock to mount on the rotary table of
the milling machine if several faces need
to be machined or co-ordinate drilled. To
me this is a waste of material if a milling
spindle(s) is available to do the same
milling job in the lathe.

Much depends, however, on the type,
robustness, flexibility and ease of use of
the milling spindle(s) available on the
lathe. Shortly after acquiring a second-
hand lathe (my current ML7 lathe) in about
1956, when | was around 12 years old, |
realised its limitations with no vertical
slide or milling spindle.

The addition of a vertical slide to the
lathe cross slide would allow
straightforward milling of components
mounted on a vertical slide with an end
mill in the lathe mandrel chuck orin an MT
2 collet with drawbar. For components or
rod stock previously turned in the lathe
chuck this would be not be capable of
drilling cross-holes, milling flats,
hexagons, gear cutting etc without
remounting the component and loosing
the best concentricity.

So, | set about making a purpose-made
milling spindle to mount on a purpose-
made vertical slide using materials
available on or near our somewhat remote
farm, photo 1.

Requirements, for
purpose-made vertical
slide and milling spindle

My requirements for the spindle were
as follows:

+ Vertical slide to be mounted at the very

rear of a Myford long cross slide with

the milling spindle normally mounted
horizontally and at right angle to the
lathe axis. The rear mounting to be

such that the front of the cross slide

is left clear so that the top-slide with

turret or other turning tool posts and

a rear parting-off tool post can be

used normally. That is without having

to remove the rear vertical slide with

its milling spindle since it is required

that the latter be robust/rigid and

consequently relatively heavy to lift. The
long cross slide of the ML7 is a great
advantage compared with other hobby
lathes for the intended purpose and the
relatively wide base and slide surfaces

provides good rigidity for mounting a

vertical slide.

A vertical slide that is narrower than a

standard Myford vertical slide is needed

to allow space for the tooling in front.

Also a long vertical slide travel is needed

to extend the milling capabilities and to

allow the milling spindle to be wound up
and parked clear of the other tooling at
the front of the cross slide.

* The above required a purpose-made
vertical slide. No suitable cast iron or
milling machine was available at the
time. Consequently the vertical slide was
made on the ML7 lathe using steel bar
sections that were arc welded, machined
and bolted together. The base of the slide
is drilled with four clearance holes to suit
the T-slots for mounting in various ways

on the cross slide. The vertical slide has
4 Myford-size T-slots at the same spacing
as those on rear of the cross slide.
Photograph 1 shows the vertical slide
which provides a vertical travel of 5.25
inches when wound down to just clear
and touch the top surface of the front

of the lathe saddle. This compares with

a travel just of just 2.875 inches for the
standard Myford fixed vertical slide when
fitted in the same location. The width of
the vertical slide is just 3.125 inches. This
compares with a width of 4 inches for
the standard Myford fixed vertical slide
that would not allow fitting of the tooling
required in front of the slide.

The milling spindle axis should have
minimum projection in front of the
vertical slide. This gives minimum
overhang and best rigidity of the spindle
on the vertical slide/cross slide.

The milling spindle should have
minimum projection of its bearing
housing in front of the milling spindle
axis. This is to allow the milling spindle
to work very close to the lathe chuck

or faceplate where the work piece is
mounted. This gives best rigidity of the
work piece with minimum projection
from the lathe chuck (e.g. for stock rod
of small diameter). For example to mill
splines on small diameter steel axle rod
even though it may also be supported at
the tailstock end.

Milling on a Myford

cured by pumping in a very small quantity
of copper-slip grease with a grease-gun
followed by oil from an oilcan. This is done
each time the bearing is lubricated via the
transparent feed tube. A % inch length of
grease in this tube is sufficient followed by
the oilcan. This procedure has proved very
effective with no seizures, need for
adjustment or detectable bearing wear
over 50 years of use. There is some oozing
of this grease/oil mixture from the bearing
that needs to be wiped every so often.
Also | wanted a spindle with a No 2
Morse taper and a through hole for a %
inch drawbar. This is to allow fitting of up
to a }z inch end mill in the MT 2 taper with
a drawbar-collet and to allow any other
devices used in the headstock or tailstock
taper to be fitted to the milling spindle.
These include Vi inch and % inch chucks,
drawbar collets (V2 inch, 3 inch and % inch
sizes) and a boring head. With the plain
bearing spindle there is no concern about
damaging ball race bearings when tapping
out a drawbar or Morse taper chuck tang
with a rod via the drawbar through-hole.

Further details

In photo 1 the milling spindle is fitted to
the vertical slide with a raising/extension
plate mounted on the rear of the long
cross slide. The front of the milling spindle
housing relative to the spindle axis is

My lathe is a Myford ML7, but | do not have a milling
machine. This is partly for space reasons bhut also

I could see no good reason to purchase a milling machine
for the type of model engineering work that I do.

Design

To achieve the latter two points | decided
to go for a plain-bearing milling spindle
rather than any sort of ball or roller races
since these latter greatly enlarge the
spindle bearing housing diameter. The use
of a plain bearing does limit the maximum
rotational speed of the milling spindle

but this is not a production machine and |
could live with this.

To achieve the most compact housing
and best rigidity | decided to make the
milling spindle housing from a piece of
steel tubing (~ 1 inch bore water pipe!)
welded to a steel base. Inside each end of
the tubing a short length of smaller
diameter steel tube was arc-welded in
place on the exposed end faces. This left a
central cavity in the length of the bore for
lubricant feed. The bore was then
machined with a boring bar to provide the
bearing surfaces for the steel milling-
spindle. The bore of the housing is split
along its length with two Allen clamping
screws fitted through welded-on lugs on
the housing, clamped with a shim in the
split to adjust and set the bearing
clearance. A view of the milling spindle
bolted to the T-slots of the vertical slide is
also shown in photo 1.

A similar-material steel-against-steel
bearing is not desirable and initially there
was a tendency for seizure of the bearing
when using a tight clearance. This was

about % inch allowing the spindle axis to
go close to the mandrel chuck. Also notice
the rear parting-off tool is mounted just to
the right of the milling spindle chuck. In
front is the top slide with a %e inch tool bit.

The alignment of the milling spindle in
all directions can be checked and set with
a length of Y2inch silver steel mounted in a
drawbar-collet in the MT 2 taper in the
milling spindle and a dial gauge held in
the mandrel chuck. Once aligned both
horizontally and vertically to the cross
slide axis the milling spindle is bolted
tightly to the T-slots in the vertical slide
which is also tightened to the cross slide
T-slots. Then another piece of silver steel
can be mounted in the headstock MT 2
taper. The vertical slide is then wound up
so that the rod in the milling spindle just
touches the underneath of the rod in the
mandrel using a 0.002 inch brass shim as
a feeler and a vertical slide reading taken.
The vertical slide feed-screw backlash is
normally taken up because of the weight
of milling spindle and slide.

This procedure is repeated winding the
vertical slide down to touch the top
surface of the rod in the mandrel ensuring
that the backlash is still in the same
direction with the weight of the slide.
Calculating the average of the two
readings gives a vertical slide setting
reference value that remains correct,
provided that the milling spindle remains

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk
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Front view of milling spj'ndr‘é showing épﬁt plain bearing and geér c-fnve.

bolted to the vertical slide. This provides a
fixed vertical reference value for all
machining operations using the milling
spindle.

This gives a very quick set up for
operations such as drilling cross-holes in
shafts, milling hexagon flats and using the
boring head for cross-holes. The vertical
slide is fitted with a screw-cut 20-TPI
leadscrew made on the ML7 with a rule
having % inch divisions at the back that
allows quick and precise readings.
Unfortunately there is a significant pitch
error on the Myford leadscrew for the long
cross slide that | was not aware of until
recently. Apparently this leadscrew is not
screw cut. This error does not affect
co-ordinate drilling of the milling spindle
mounted at right angles to the lathe
mandrel.

The maximum travel of the vertical slide
is 5.25 inches, if it is bolted down further
forward on the cross-slide T-slots so that
the vertical slide clears the front of the
cross slide. To do this the rear parting-off
tool is removed. This allows the vertical
slide to be wound right down to the top
front surface of the saddle.

A standard Myford fixed vertical slide
can be fitted to the front of the cross slide
with its table facing or at 90 degrees to the
mandrel chuck. This allows straight
forward milling of components mounted
on the vertical slide with a milling cutter in
the headstock mandrel without needing to
remove the rear-mounted milling.

Photograph 2 shows a front view of the
milling spindle. The split housing can be
seen with screws in the lugs and a shim in
the split to d set the radial clearance. A
loose thin brass ring sits between the back
of the flanged-head of the spindle and the
bearing housing face to provide a better
surface for axial thrust loads when drilling
etc. The axial clearance is setto a
minimum by adjusting the collar that
threads onto the rear of the spindle, locked
with an Allen grub screw. This is visible
just to the right of the large gear keyed on
the rear of the spindle.

A mains-powered 75W capacitor-start
motor with reversing switch drives the
spindle. The drive is via a train of Myford
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change wheel gears. The motor is
mounted fairly high up to clear various
obstacles near the headstock when
working close to the mandrel chuck.

I.Isin% the Srindle
and Vertical Slide

Photograph 3 shows the milling spindle
being used to co-ordinate drill/mill all
required holes in the aluminium channel
for the transmission casing of a model
tracked-tractor. The long piece of channel
is mounted on a % inch square bar that is
mounted between the lathe mandrel 3-jaw
chuck and a centre in the tailstock. It can
be rotated to the required positions of 0
degrees, -90 degrees and +90 degrees for
access to all three faces of the channel,
using a dividing facility at the rear of the
mandrel without having to remount the
channel. The square bar was made by
machining in-situ along two faces with a
1/2 inch end mill in the milling spindle and
provides accurate and aligned surfaces for

Co-ordinate drf;‘;‘fg/}nﬂﬁng holes n all3 face.:s of a model trcto transmission casing.

mounting components directly or onto the
bolted-on table. The chucked end of the
bar is marked so that is always rotationally
aligned with number 1 jaw. This ensures
that when the bar is remounted in the lathe
the milled surfaces of the bar are always
parallel to the lathe bed when checked with
a dial gauge in the milling spindle chuck.

The white imperial tape measure clamped
to the rear of the saddle with body
mounted on the tailstock is used in
combination with the rear lead-screw hand
wheel to provide a rapid and accurate way
of setting the longitudinal absolute position
of the saddle and milling spindle position.

Photograph 4 shows the spindle being
used to end mill the edge of a 11mm thick
acetal plate. The plate is clamped on the %
inch bar for machining a batch of 7 track
links for the model tractor. After milling
the plate end face, holes are co-ordinate
drilled for the track-link hinge holes. This
photo also shows external clamping bars
round the three-jaw chuck that are used to
give additional rotational stiffness of the
milling table once the rear dividing
attachment is set to the horizontal.

Note that in this technique of milling in
the lathe, the full travel of the lathe saddle
can be used. This is a much greater x-travel
than typical hobby-size milling machines.

In photo 5 the acetal plate has been
rotated to the vertical position using the
dividing attachment on the rear of the
lathe headstock spindle and then the
three-jaw chuck bar clamp is tightened
again. The milling spindle is being used to
co-ordinate drill and then tap holes in the
track links. These holes are used to bolt
stainless steel track plates to the links.

The first chuck on the right is used for
the drilling. The second chuck, with an
M2.5 tap, is fitted with a plain spigot that
can be turned freely in a flanged brass
bush held in the first chuck. This second
chuck has a knurled OD that is quite
adequate to hand apply the turning torque
for tapping into steel, acetal etc for the
smaller sizes of taps.

This method of tapping ensures a perfect
alignment of the tap to the required axis of
the drilled hole and minimises any risk of
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Deep groove being milled in the
strip of track links.

tap breakage since the tap is ideally
supported at both ends. | always use this
method for tapping holes on the lathe or
vertical drilling machine where there is
sufficient space to install the second chuck.

Photograph 6 shows the acetal plate
back in the horizontal position and a deep
groove being machined for the track
sprockets. The cutter being used was
made from silver steel held in the mandrel
chuck and all faces of the cutter were
machined with the milling spindle and rear
mandrel dividing device. The cutter-tooth
end of the cutter was hardened and
tempered to a light straw colour.

A milling spindle that is mounted axially
in the lathe is also needed for many
machining operations on components.
Photograph 7 shows that the milling
spindle and vertical slide that is normally
mounted on the rear of the cross slide can
also be mounted at the front of the cross
slide after removing the top slide. A % x %
inch wide strip is permanently bolted
underneath the base/extension plate
shown on the right side where it
overhangs the cross slide. This provides a
quick alignment guide both for rear and
front mounting of the milling spindle/
vertical slide that can be checked with a
dial gauge.

U{.

Milling on a Myford "

Acetal plate rotated to vertical position or co-ordinate
drilling and tapping.

Ve -

Milling spindle mounted r front f long cross slide for axial milling.
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An Exam for Beginners

through to Master Craftymen

Peter King in New Zealand spreads some cheer with a few posers

to get your gray cells working again after Christmas Lunch.

ecause we have a workshop, we
BModeI Engineers get asked to do

all sorts of jobs by wife, friends and
neighbours so we have to improvise.
These questions are actually solvable by
any experienced model engineer thinking
laterally - it was low cunning by old
engineers with very ordinary facilities who
solved these.

The job is to produce a roller bearing

outer race some 12 feet/4 metres in
diameter inside, weighing probably around
15 - 20 tons. A ring of the appropriate
steel has been supplied already forged,
hot rolled and heat treated to 60 Rockwell.
It is plus at least 0.025 inches on all faces
and is to be finished on all faces to normal
bearing quality surfaces; tolerance on
dimensions is -001 inch/+ 001 inch at 18
degrees C. You have a more or less flat
concrete floor and the roof is about 30 feet
above and its span is 45 feet. The overhead
crane will lift 25 tons. The stores have

plenty of 100mm dia steel tube of 10mm
wall, the usual workshop collection of flat
plate, RHS & RSJ and welding equipment
and you have the full assistance of the
tool-room. No machine in the workshop
will even begin to accommodate this ring.
Describe the method you would use to
machine this job.

The job is to put an approximately 60

metre radius curve into a 10 metre
length of RHS (rolled hollow section)
300 x 100mm with a 10mm wall, narrow
edge towards the centre. You have no
rolling facilities, only normal workshop
equipment and the press is only an arbour
press of about 3 tons capacity. Describe
the method you would use.

The job is to take the .025 inch

axial wobble out of a 400lb spoked
flywheel. You only have a normal fitter's
box of tools. Describe the method you
would use.

The job is to remove a 6001b flywheel

from the exposed parallel 4 inch
shaft on the end of the crankshaft of an
old horizontal engine; it was keyed to the
shaft with a taper gib-key - now removed.
Pulling, heating, swearing and clouting
have all failed to make any impression on
it. You do not have a hydraulic puller, only
a screw type and now broken. Describe
the method you would use.

All the above were real jobs and
successfully concluded, | have no doubt
that there are plenty of crafty old engineers
(particularly mill wrights and ships
engineers) who know the answers to these,
let's see what the lads can make of them.

Editor's Note: There are no prizes, but if
you want to impress your friends post
your thoughts on the forum at www.
model-engineer.co.uk Peter’s answers will
be printed in the January issue.

Nex

Richard Rex on the science
behind hardening steel ¥

Coming up in issue 224
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. Tangential tool holder design.
» Extremely versatile and easy to use.
= Simple resharpening with supplied jig.
* Roughing and finishing cuts.
* Square shoulder facing.
* Round nose work(using round HSS).
* Variable tool point radius.
* Takes easily available 1/4” or 5/16™-
square or round tool bits.
= 55° & 60° thread cutting.
* Right and Left hand versions.
* Easy height adjustments
= Available in six sizes from
8mm to 25mm tool height.
* Round and square Crobali® cast alloy
tool bits also available.
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The concept
| wanted to sharpen some small taps. | could have
used an oilstone or a diamond stone, but this is a slow

method when you have several taps to do in one go.
The only option | could see was to make what is, to all
intents purposes, a small tool grinder (pictured right).

The small grinding wheel used with die grinders
would be ideal. So this got me around to thinking of a
rotary tool (I have a Draper Multi-Tool) mounted on a
stand. A method of moving the grinder up and down,
with a carriage below to move the tap in and out and
another to move the tap under the grinding wheel to
grind the tap, would be the answer.

The finished tool.

Part 3

A Tap Sharpening Tool

Will Doggett has found a solution to extend the life of his taps.

First setfing up and testing a magnifier with a built in light for this are going to sharpen. We are trying to
Because not all taps are the same the purpose. sharpen the tap not change the profile, so
tap that you are going to sharpen the To use the tap grinder, the tap is held in we have to be careful when setting up that
profile will need to be inspected carefully. the drill chuck with the flute aligned so we don't lose the tooth definition. The
Some taps have a small rake angle and that it can be ground at the appropriate grinding wheel that we are going to use is
others have a pronounced rake angle. angle. Sketch 2 shows an exaggerated straight and square, though if the wheel
Sketch 1 illustrates rake angle types. | use view of a tap. Itis the rake angle that we was bigger it could be shaped to fit the

tap’s profile.

The best way for larger taps is to remove
the chuck holder and put it on a flat steel
plate or a machine table with the index
ring set at 0. Use a square to line up the
flutes so the outer tip of the tap is in the
upright position and in line with the
square. Turn the tap about }: a degree
clockwise, looking from the tap end and
tighten the chuck. Photograph 41 shows a
large tap for clarity. | used a square and
my milling machine table to set up in this
way. | could not see the detail in a photo |
took with a smaller tap.

After set up the holder and tap are set on
the carriage against the bar stop as in
photo 42 and clamped in position. The
Y-axis is then used to move the tap into
the grinding wheel so that they are just
touching, then the Z axis is used to lower
the wheel down to the tap. Photographs
43 and 44 shows the tap and the wheel
ready for sharpening to take place.

The pictures are posed to show how the
tool is set up, as the tap is on the large
side for what was intended to be ground
on this tool. | did grind the tap that | used
to test the set up of the tooling, and the
finished tap is shown in photo 45. This is a
s BSW tap and surprisingly it ground

e =% well, | didn‘t think the tool would
Another view. successfully sharpen a tap of this size. The

Wheel position.
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Tap Sharpener Tool Build |

Sketch 1

Rake
K(stmight cutting surface)

Rake
K{curved cutting surface)

Sketch 2

Cuttin,
face - =

| /Land

Test tap.
taps only need a very light cut to make
them sharp again.

When | tried to sharpen some small taps
| had a problem. The grinding wheel that |
had used for the larger tap was to big to fit
in the flutes of the small tap. The solution
was in the form of some diamond grinding
wheels that | had seen advertised.

| ordered some of these diamond
grinding wheels from Arc Euro Trade (ref.
1). These wheels are 40mm in diameter
they and have to be run slower than the
small ones (as with all grinding wheels
there is a safe speed to run them.)

New Wheel testing
After getting the new 40mm grinding
wheel, | had a problem in that my original
top guard fouled the new wheels as it was
to low. | had based the height of the guard
on the standard grinding wheel that came
with the multi tool of about 20mm. | would
have to raise the guard in some way, as
it was bolted to the grinder tool support.
Photograph 46 shows the original fixing.

My next task was then to make a spacer
from a piece of aluminium 16mm diameter
and 10mm high with a 5mm hole for the
securing bolt. The socket head cap screw
that | used for the original fixing was fine
for length, so | reused this and refitted the
guard. [t was fine with a single fixing so it
is all back together and working.
Photograph 47 shows the spacer in
position under the plastic guard.

| tested the diamond grinding wheels on
a larger tap although | had to use slower
speeds, as there was some vibration at

Wy -2
Retarded line.
high speed. Taking small cuts the larger tap

sharpened nicely, so the diamond wheels
will be used for sharpening all sizes of tap.

Change of set-up

After testing the tool on small taps | found
that it was easier to move the index ring
by the thickness of the lines rather than
moving the tap to set the rake, rake as
was my original thought. | align the lines
as in photo 48, tighten the shaft clamp,
put the tap in the chuck lined up with the
square and then tighten the chuck. The
clamp is then undone, and the index lines
are advanced to line up properly, and the
clamp screw retightened. This will give
about the right amount of clearance to the
flute or rake angle.

An alternative method for small taps is to
set the index wheel just past the 1 mark
about half the thickness of the two lines but
not as much as in photo 48, rather about

4BA tap.

half this. Put the tap in the chuck with a flute
facing up and then move the wheel down
with the Z axis so that it sits just above the
bottomn of the flute. Move the Y axis in until
the tap is just touching the wheel. This is
done by pulling the wheel around by hand
until you can feel it just rubbing on the tap.
The carriage is pulled back from under the
wheel and the index wheel moved so that
the lines line up and the clamp tightened. At
this point the grinder can be switched on
and the holder moved under the wheel. If
there is no sharpening taking place move
the holder and carriage back and move the
Y-axis one division in. Take another pass,
repeating this until it starts to remove metal.
We can then index to the next flute, sharpen
it, then move on to the next flute, until the
whole tap is sharpened. As you will
discover, setting up smaller taps at the right
angle is a bit hit and miss. The use of a
magnifying glass is good idea to see if you
have the tap in the right position and angle.

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk kA




Rail protection

To stop grinding dust getting onto the
support rails and jamming the carriage
some form of protection was required.
Round gaiters a bit bigger than the rails
would be great, but | was unable to find
any that fitted. | did think of using a
bicycle inner tube, but the size of the tube
and fixing were going to be problems,
so another solution was required. The
solution that | came up with was some
1mm plate held covering the rails by
clamping one end to the carriage, so that
it can run over the support angle as the
carriage moves backwards and forwards.
The plate was cut 9 inch x 6 inches then
the front inch of short side was turned down
for rigidity and to protect the rails
underneath. Photograph 46 showed the
guard in position — the rusty plate in front
and under the chuck. You can just see one of
the M5 fixing screws under the chuck. The
other end is just over the rail support angle.

Finishing

The next thing was to finish the tool. This
involved wire brushing the angle and

the rail guard to get the rust off, before
deciding on the colour of the paint job. As
most of the things that | have made have
be painted green | thought it was time to
change the colour scheme.

The paint | liked was a grey gloss but
finding grey gloss of the shelf in the shops
was a problem. | mixed my own in atin by
putting the black paint in first and then
adding white a bit at a time until | had the
right colour. | was surprised how much
white paint it took to get the right colour. |
used paint from the same manufacturer
but | don't think | had to, as long as it's the
same type of paint. | used standard gloss
from a high street retailer. The bits of the
tool that are out of sight the under side of
the main base, the bottom of the carriage
and the under side of the rail guard were
all panted off-white for a contrast, as most
of machine tools manufactures seem to do

Stepping.
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Adaptor And Slicting Saw Sharpening Parts

this. This paint was also from the same
retailer but listed as radiator paint. Rather
than painting the rail guard grey or
off-white as the rest of the tool, | decided
to paint it yellow as in photo 1 this gives a
light background when looking at the tap
for positioning the grinding wheel.

An after thought

After finishing the grinder, | thought that
the column was a bit to high and as | was
only using the lower third of the column
decided to cut it down. As | was about

Parting off.

to remove the column | realized that the
height could be used to my advantage. If |
made an adaptor and some other assorted
parts, | could sharpen slitting saws as well
as taps.This is because there is 60mm
from the carriage rails to the centre of

the tap holder shaft with the rail guard
removed. In theory | could sharpen up to
120mm diameter slitting saw blades with
the rail guard removed. This should not
harm the rails as the waste will go over
the top of the holder.

Sharpening slitting saws

The design for the adaptor was dictated by
the fact that my slitting saws have several
different sized bores. This meant that |
required a stepped adaptor to mount them
on, as it is a lot easer to make a stepped
one rather than one for each size of bore.
The dimensions are shown in fig. 8. The
steps on the front of the adaptor suit the
size of the holes in the slitting saws that |
have, these can obviously be changed to
other sizes if required.

To make the adaptor, | put a 38mm long
piece of 32mm diameter steel in the lathe
chuck. This was then faced, centre drilled,
drilled then tapped 2 inch UNF (photo 50)
to fit the shaft of the tap holder. It was
then removed from the chuck. A scrap
piece of 1inch diameter aluminium was
chucked and a % inch long % inch UNF
thread put on it this is to temporarily
mount the adaptor, so that the other end
can be machined concentric with the
thread (photo 51).

The stepped section was machined first
(photo 52) and then a %s Whitworth thread
was put in the end. The holding clamp was
faced drilled, bored to size and then parted
off (photo 53). To hold the two parts
together when sharpening | use a %s
Whitworth socket head cap screw. The
completed set of parts of the adapter is
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The assembled jig.

shown in photo 54 and photo 55 shows
the adapter with a saw blade fitted to it.

Tooth position arm

The next part to be made was the saw
tooth-positioning arm. This is required so
that the tooth that is being sharpened at
the top is in the correct position each time
the teeth are moved round. The easy way
to do this is to use the teeth themselves to
locate the tooth that requires sharpening.
The part that holds the blade is a piece of
thin steel held on an arm that in turn is
held by a bracket bolted to the front of the
carriage base that carries the holder.

To make the bracket that carries the arm |
used a piece of 20x10x115mm steel. This
has two holes to drilled match the holes
on the Y carriage used to fix the rail guard
in place. On the outer end of this piece is a
hole drilled and taped M5 for securing the
arm in.

The arm that carries the finger piece is
made of % inch steel rod and is 60mm
over all in length, with 20mm of M5 thread
on it to secure it to the bracket.

The finger part is made from some 1mm
steel sheet cut with a taper, so that the bit
that fits into the saw blade is narrower
than the bottom. The bottom is rolled
around the %es pin to secure it to the round
arm while allowing it to move so that it
can lock the teeth in the right position for
sharpening. The parts are shown in photo
56 and assembled and ready for use in
photo 57. These photos were taken before
the parts were finished by being heated to
blue and then quenched in oil to give a
blue/black finish. The bracket was painted
grey to match the rest of the tool.

Gauging

After making these parts a way of setting
the holder angle was required. To this end
| made a very high-tech gauge - this was
a piece of Tmm sheet steel cut at 2 deg,
75mm long and 2mm at its narrow end.

- L5
Putting the groove in.

This is used by placing it between the
holder and the back stop one way around
so the holder is at a slight angle for the
first pass when sharpening alternate teeth
on the blade. The gauge is then put in the
other way around so that the other set of
alternating teeth can be sharpened.

The only other modification was to put a
groove on one side of the holder so that it
can be moved away from the guide bar to
accommodate the gauging tool. This is
5mm deep and 20mm across, and without
this groove the clamp stud restricts the
holder's movement. Photograph 58 shows
the groove being machined and photo 59
shows the finished groove and the extra
clearance that it gives for the gauge. The
gauge can be seen in use in photo 60, the
small end, and photo 61 shows the big
end of the gauge.

Using the slotting
saw blade tool

The first thing to do when you are going
to sharpen a slitting saw blade is to check
the cutting angle on the teeth there may
not be one, but you must check. To use
the tool the adapter is screwed onto the
shaft and a saw blade is fitted to the

right ring on the adapter. The clamp ring
is fitted and held in position with the

Gauge.

Tap Sharpener Tool Build |

Stud clearance.

cap head screw. The finger is located in
one of the teeth and the holder clamp is
tightened. This slitting saw in photo 57
had a 2 degree angle on the cutting face,
so | used the gauging tool to set the angle
by putting it between the holder and the
backstop.

The first tooth to be sharpened is then
checked for the direction of the tooth
angle and the holder is clamped in
position. Now every other tooth is now
sharpened in turn, so we move the
carriage into place, set the grinding wheel
just touching the first tooth, retract the
carriage, switch on and start sharpening
by moving the carriage in and out. After
each pass under the wheel the blade is
advanced two teeth. After the first side is
done loosen the clamp, turn the gauge, set
the new angle in the other direction and
clamp it. Now sharpen this set of teeth in
the same way as the first set that is
alternate teeth. It is not necessary or
desirable to make big cuts, just light ones.
If we are sharpening then a single pass
will probably be enough. On the other
hand, if the blade is bad then you may
have to go around several times to sort it
out. Even so, each pass off the wheel must
only be a light cut as big cuts mean
vibration and heat and this will lead to
making the blade useless.

Gauge big end.

(Visit the Model Engineer Exhibition, 12-14 December:
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Condusion

This tool is not going to be used a lot

in the new workshop if all the taps and
slitting saws are new, as they don't
require sharpening, but if on the other
hand you have inherited old taps or got
them from some other source and they
have had a hard life, they can be restored
to a useful condition.

So go-ahead and make the tool and then
try to sharpen one or two of those old taps
if you don’t you won't know if you can or
cannot you may just be surprised. In the
event that you can’t sharpen taps but have
made the tool you are now a toolmaker,
and with a bit of thought about tool
sharpening and practice it will come to
you. Tool grinding is not that easy to
master at first but there are distinct
advantages in learning. The best advice |
can give is make the tool and give it a try.

If on the other hand you have just one
or two taps to sharpen then try using a
carborundum stone or better still a
diamond stone, as a diamond stone
keeps its edge for longer. If you look back
at sketches 1 and 2 of tap angle and tap
form, these give a guide to what we are
aiming for in terms of shape, which
applies whether you are sharpening with
a stone or with a machine tool. The
object is to keep your taps sharp and so
making it easier to tap holes without
breaking them.

The most important thing to remember
about taps is to store them individually
and not loose in a tin together, as the tin
method is best way to make them blunt. If
they must be kept together, then put
something around them, even if it is only
insulation tape, to protect them. Far too
often | have said to one of my colleagues

when | was at work can | borrow a tap, and
been faced with a tin of taps all jumbled
up, and the tap in question was to say the
least difficult to use.

So the moral of the story is look after
your tools and they will look after you. This
is what | was told in my first year of my
apprenticeship this is still sound advice, as
the tools that | bought when | was an
apprentice | am still using some 50 years
later, although not every day now. B

1. Arc Euro Trade
T. 0116 269 5693

www.arceurotrade.co.uk

FREE

PRIVATE ADVERTS

Subscribers, see these adverts five days early!

MODEL
ENGINEER

MODEL ENGINEERS'
AR | - G

Machines and Tools Offered
H Clarkson Tool and Cutter
grinder, 3 phase motor for
spares/repair £25.00. Buyer
collects. Pultra 10mm collets,
tooling 1 off % inch cat head
1 off 3% inch x 24 TPl mounts.
Fermnal threaded chuck, 1 off.
8mm dia spigot & clamp nut.
£15 all three.

T. 01745 560442,

Holywell, Flintshire.

H Colchester Bantam 1600
model, 3-phase tailstock, 3&4 jaw
chucks, faceplate, some tools,
buyer collects.

T. 01297 33139.

Axminster.

B Workshop clear out. Tooling
from Bridgeport Mill. Lots of
parallels, cutters etc. matched 6
inch vices, inspection equipment.
Digital height gauge, slips etc.
Turning tools, HSS. Bits. Plenty
more bits buyers collect or
arrange.

T. 01582 439766.

Luton.

B TIG Welder (2GYSMI 140HF-
DV) including accessories, spares
and argon flow regulator. Welder
little used (£600 new) and in very
good condition. Will forward

detailed information and photos
if requested. £200 + carriage.

T. 01704 544374.

Southport.

B Myford 'M'/Drummond 3%
inch 6 position indexing capstan
toolholder, takes 54 inch tooling. 1
x roller box tool included £60.00.
Change wheel for same £5.00.
Compton Parkinson 2hp TEFC
motor. £60.00. Suit sawbench
etc. Buyer collects.

T. 01745 560442,

Holywell, Flintshire.

B Meddings ¥ inch bench drill.
Hight Fly Cutter/boring head.
Boxford v-slide, angle plates

2. Patalles surface C.I. plates.
Micrometers, Imperial. Tailstock
dieholder. Buyer to collect.

T. 01297 33139.

Axminster.

B Quick change tool post and
four tool holders unused £30,
suit small lathe.

T. 01642 321537.
Middlesborough.

W Dore Westbury Mill on bench
with rotary table and T-bolts
and clamps.

T. 01566 86683.

Launceston.

B For sale, Axminster RF25 mill/
drill & floor stand/cabinet, with
machine vice & clamp set, all
from Axminster, £500.

Buyer collects.

T. 01429 880440.

Durham.

W'Record’ pipe vice on folding
stand plus ratchet pipe dies.
£20 Buyer collects. 65t change
wheels steel for Myford ML7/S7
40ff @ £5 each.

T. 01745 560442,

Holywell, Flintshire.

B Arrand ball bearing milling
spindle with or without chuck.
T. 01406 362288. Spalding.

W Boxford 472 inch lathe tailstock
in good condition.

T. 01295 252798.

Banbury.

Models Offered

B 5ins Class 73 electric loco
'Royal Alex' with driving truck
painted in Pullman colours. All
controls fitted to driving truck.
Ammeter, speedo, sound, two
tone car horns, lights. It will pull
an 8ft passenger coach with a 3ft
guards van. £3500.

T. 01252 871909.

Yateley Hampshire.

® Original Clarkson's of York

5 inch gauge Duchess rolling
chassis. Lots of extra castings,
£1750. For more details

T. 01522 752666.

Lincoln.

B Bassett Lowke Ltd.
Norhampton, pressure gauge
1inch diameter 0-100 PSI
£10+p&p. Pressure gauge

1} inch diameter 0-120 PSI

1-8 kilos/em? no maker, rim
dented. £6 + p&p. Both working.
T. 01793435377 after 6pm.
Swindon.

Books and Periodicals

B Model Engineers over 4000
copies back to No. 1 Jan 1898,
all loose copies, non-bound.
Sensible offers please.

T. 01562 60658.
Kidderminster.

M Book Amateurs Lathe,
L.H.Sparey £5 + p&p. Book
Building Model Locomotives,
Roche & Templer £10 + p&p.
T. 01793435377 after 6pm.
Swindon.

NO NEED TO WAIT - PUT YOUR OWN FREE CLASSIFIED ADVERTISEMENT ON OUR WEBSITE

www.model-engineer.co.uk/classifieds/
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POLLY Yy MODEL

ENGINEERING LIMITED
Incorporating BRUCE ENGINEERING
For all your model engineering requirements:

5” gauge Kit-build Live Steam Locos:

For the beginner or the serious club user! Range of 9 different
models, tank locos, tender locos, main line outline and narrow
gauge, including the new ‘Trojan’ model illustrated. All fully
machined and designed for the inexperienced. Kit Loco
Catalogue available £3 posted or visit webpage.

Stationary Engine designs and
kits:

A wide range of models including many designs by Anthony Mount based on historic
engines. We also stock the famous Stuart Models which include models suited to
beginners through to some serious power plants. The simpler engines can be the
ideal introductory project in model engineering with books available detailing their

= construction. Details in our catalogue or visit the webpage.

Fine Scale Miniature Loco Designs:

For the serious model engineer, we
supply a range of designs, castings and
parts to facilitate construction of some
very fine scale models in all the popular
gauges. We are renowned for the
quality of our GWR locomotive parts and
our scale model tender kits. New
developments include the narrow gauge
models from Ken Swan.

Model Engineers’ Supplies:

Comprehensive range steam fittings, fasteners, consumables, materials, books, accessories, etc. Large
stocks mean your order can be quickly despatched. Combined Catalogue available £2 posted or

Polly Model Engineering Limited

Atlas Mills, Birchwood Avenue, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND

Tel: +44 115 9736700 Fax: +44 115 9727251 email: sales@pollymodelengineering.co.uk

www.pollyvmodelengineering.co.uk




Scribe a line

YOUR CHANCE TO TALK TO USs!

Drop us a line and share your advice, questions and opinions with other readers.

Thank You

Hi Neil, | have just received the September
issue of MEW (in Australia) and | am
impressed by two of the articles.

In particular, the lathe project described
D. Conway stands out because:

1)} The drawings clearly describe the
item, showing how it fits together and
functions.

2) The text is clear and adequately
describes the design intent of the
project and its component parts

3) Manufacturing methods are provided,
including pitfalls to be avoided

4) The finished item is of equivalent
quality and workmanship to a reputable,
purchased item.

The micrometer article by A. Bishop
clearly describes the care and
maintenance of these valuable
instruments although the topics of
lubrication and rust prevention were
missing.

Thank you,
Philip, Sydney

Brum-Speak?
Dear Neil, During recent conversation,
a friend was describing one of his past
associates industrial activities, and a
word was quoted that | had not heard
since the days of my apprenticeship; a
word | had believed to be vernacular to
my then employers who were H W Ward
& Co. Ltd in Birmingham, world-famous
makers of capstan and combination
turret lathes. In the fitting and assembly
departments this word was universally
used when appropriate. Unfortunately |
never knew, or thought to ask, how this
word was spelled and | wonder if a reader
can confirm my theory on this. My friend’s
friend never worked at Wards so was
using this word independently.

| rely heavily for spelling on my copy of
“The Oxford Dictionary of English” and
cannot locate this word which, as it
sounds, could be ‘"HARIDGE" OR
‘HARRIDGE’ or even ‘ARRIDGE’ and
referred to the process of converting, with
files, sharp edges and corners on a
component to a small radius to prevent
subsequent users cutting themselves. The
nearest appropriate | can find in the OED is
‘ARRIS’ = A sharp edge formed by the
meeting of two curved or flat surfaces.

Can any reader throw more light on
this?

David Piddington, Birmingham

60 www.model-engineer.co.uk

Vintage Vehicde

Dear Mr Editor, | write as a long
term MEW subscriber (I have
from the first issue to the present)
hoping that one of your readers
can help me.

I'm renovating the engine of my
1932 Essex Super Six Pacermaker,
a local Channel Island car since
that date. | have an interesting
problem in that | would like to
rebuild the engine coolant
thermometer (heat indicator) as
original; this worked as a vertical
column of coloured liquid (NOT
mercury) registering as the
‘Engine Range’ in one of the fascia
dials. The liquid filled bulb was
housed in the upper coolant
manifold bolted topside of the
cylinder head through which the
coolant circulated by natural
thermal activity. (This side valve
engine does not have a thermostat
or a water pump so unimpeded
circulation is essential.) It is held in
place by a special through bored %
inch UNC nut. A 34 inch length of
Y% inch diameter copper capillary
tubing goes from the cylindrical
bulb, through the nut, loops to,
then through the firewall, loops
again under the dash and then up
into the dial, condition yet to be
investigated.

The rebuilding of the tube and its
collar would not usually be a
problem but hard resoldering the joints with coloured liquid in situ and then
recalibration is something else. How do | go about that!?

Various owners of old cars have said to forget it and instead fit a needle indicator,
non-electric thermometer using the original bulb entry port, the needle ranging up
and down the present gauge.

So sad, however, if this has to happen. Notwithstanding, a thermometer is
essential as Fraser Brown (Fraser Brown Engineering) of Inverness found ELEVEN
cracks in the cylinder head due to overheating. He has done a wonderful repair job
for me gas welding cast iron with cast — such skill.

Attached with this request are several photographs and an Essex Company
description of this essential instrument, the diagrams of which are

strangely mixed in with other devices.
Thank you for your anticipated help.

j

i Eric Payn ’s beautiful Essex
Super Six pacemaker.

mr—o =c >0

The dashboard gauge.

Eric Payn, St Peter, Jersey

The ‘temperature sensor’.
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Live Rust

Hi Neil, | enjoy the MEW, In No. 222
November 2014, page 51 and Robin Muir's
Scribe, | and maybe some others need
more information on the characteristics
of the 'solution of citric acid'? What is
the citric acid solution strength (water to
powder} and detail of the basic citric acid
powder used? It can be obtained on line
for a few pounds Sterling when it is for
food or wine making use.

Keep up the good work.

Best regards
Edward Jenner, Hampshire

Robin Muir responds: Hi Neil, I'm pleased
to see my comments have stirred a bit of
interest! To answer Mr Jenner's question,
in short, very approximate!

As a starting point, | would suggest
25gm of citric acid crystals (baking quality)

to 1L of hot water to make up a solution in
an inert container (e.g. glass, plastic). Start
from there and experiment.

To begin with | had no concrete idea
about the solution strength and decided to
start somewhere. In the case of the V
blocks, | was using a 2L ice cream
container. Hence, | used about 1L hot
water and dissolved about 25gm citric acid
(i.e. half a 50gm packet from the
supermarket baking shelf). The first V
blocks had a 60 x 80mm footprint and
were partially immersed side by side. |
used an (old) toathbrush to scrub the rust
patches and that sped the process along.
When clean, | replaced the V blocks by
three clamps and a third V block (50 x
50mm footprint) and repeated the process
in the same solution. Finally, a fourth V
block (again 50 x 50mm) was put into the
solution. This cleaned much more slowly,
the solution obviously weakening, but

emerged with an interesting side effect.
The V block had turned black with what |
can only assume is a coating of ferric
oxide, i.e. black rust. The whole process
took place over almost two days. The
solution treated a surface area of about
900 sq em.

In the case of the demonstration, | chose
a small plastic bowl large enough to
contain the steel cylinder. | poured in
enough hot water to half immerse the
steel and then dissolved a level teaspoon
of citric acid crystals in the water. | put
back the steel and walked away for a few
days. The concentration and process was
that approximate!

In conclusion, | hope that this ramble has
been of help as well as answering the
immediate question.

Regards,
Robin Muir

We would love to hear your comments, questions and feedback ubout MEW
Write to The Editor, Neil Wyatt, Model Engineers’ Workshop, MyTimeMedia Ltd., Enterprise House, Enterprise Way,
Edenbridge, Kent TN8 6HF. Alternatively, email: neil. wyatt@mytimemedia.com

Machining the ‘Quorn’
Spiral Column on a Vertical Miller

Eric Rumbo in Queensland
outlines his approach

one of the challenging
tasks involved in

building this machine.

The ‘Quorn’ Universal Tool and
Cutter Grinder (ref. 1), designed

by the late Prof. D H Chaddock, is
popular among model engineers. Its
construction is not without challenges
and one of the most awkward machining
tasks is the wide pitch (half to three-
quarter inch) spiral groove specified for
the column which carries the grinding
spindle and motor assembly. Although
not essential for proper operation of the
machine the spiral groove allows for
easy fine adjustment of spindle height
and also serves as a safety feature which
prevents the spindle/motor assembly from
dropping precipitously down the column
if it is inadvertently unclamped. The
spiral is clearly not difficult to machine
given the appropriate equipment. The
problem is that most small lathes are

not designed to provide the wide pitch
required. Professor Chaddock suggested
one way in which the machining could be
carried out on a Myford ML7 lathe but his
method is not applicable to some other
lathes. One expedient, which the author
remembers was suggested in a letter to

a model engineering magazine, is to take
the column to a professional machining
centre and have the groove cut using CNC

equipment. The dyed in the wool model
engineer {include yours truly) would
probably hate having to do this; so what
are the alternatives? There must have
been a number of different approaches to
the problem but few appear to have been
published. The author’s solution was to
carry out the machining on a vertical mill.
A Dividing Head (based on G H Thomas’
design (ref. 2) but built without castings)
and chuck was used as a headstock to
hold one end of the column which was
supported at the other end by the
matching tailstock (photo 1). Previously a
set of gears had been cut, together with
mounting plates, to connect the lead
screw on the milling table to the Dividing
Head. The gears convert 6 turns of the

1. The ‘Quern’ Universal Tool and
Cutter Grinder, Prof D H Chaddock,
Argus Books Ltd 1984.

ISBN 0 85242 832 4

2. Dividing and Graduating,
George H Thomas, Argus Books Lid
1983. ISBMN 0 85242 812 X

lead screw (18 mm travel) to one turn of
the column. The gears were cut from PVC
sheet using the author’s system described
in issue 75 of Model Engineers’ Workshop.
The groove in the column was then
machined by traversing the milling table
as per normal whilst the column rotated
under the milling cutter. ®

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk &1




Plastic Sheet

Welding Machine™

Tony Rossiter in Adelaide developed this effective machine to meet a commercial need.

As part of an ongoing development we use inflated plastic bladders to lift
parts of the equipment. | have been using a bag sealer, described further
on, but it really didn't have either the versatility or the
grunt, to weld serious bladders and | spent an amount

of time chasing leaks. | also glued sheets together to
make bladders as | will describe further on. We had a local
company welding these on a high frequency welder, but due
to the delay, travel and labour costs we decided we needed
our own machine. The cost of the commercial units was
outside our budget and | only have 240v single phase power.

Timer Construction

Note: Mains voltage can be lethal, please
have your unit checked by a qualified
electrician before you use it!

The controls of the timer are shown in
photo 33 and the inner layout in photo 34.
| have every good intention of putting a
nice cover plate on, but pencil marks
suffice for now. The circuit diagram and

board layout are shown in diagrams 4 & 5.

When the press button is pushed, pin 2 of
the 555 timer chip is taken low and pin 3
becomes high. This switches on the
Transistor providing Ov to the Relay Coil
(12v is already connected to the other end
of the coil), which closes and provides an
Active at the Power Outlet.

Note: An NPN Transistor
requires a positive voltage to operate, but
can only switch a lower voltage hence this
arrangement. If you use a Solid State
Relay, the 555 may be able to power this
directly, so Ov would go to the other Relay
terminal.

The 2MQ variable resistor (needs to be
linear type not log type) has a 1KQ
Resistor in series so that we don't have a
dead short at the minimum setting, (this
tends to overheat the 555). The
changeover switch gives an option of
4.7uF capacitor which gives a maximum
of about 10 Seconds and two 47uF in
series (for about 24uF) which gives a
maximum of about 60 Seconds. These

values are approximate as the component
values are not exact (please see Scribe a
Lineinissue 222, Ed.). A 22uF capacitor
could be used instead of the two 47uF, (I
think the local electronics store had run
out). Generally you won't need over 10
seconds, but | intended to use the timer
for another project as well. The larger
capacitors need to be electrolytic which
are polarity-sensitive, so make sure they
are the correct polarity when soldered in
the board (they make an impressive bang
with reverse polarity).

The flashing LED will run off 12Volts, if
you use a non flashing type, you will need
a 560Q resistor in series to reduce the

power.

Timer controls.
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Timer inner layout.
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Masking the element.

lamping sheet.

| put the 555 in a socket rather than
soldered direct, this makes trouble
shooting easier and if you blow it up it's
easy to change.

The components are all soldered onto a
Vero Board; mine looks very crowded as
indeed it is as | found | needed the
transistor after making it; my layout
diagram uses a larger board than | have
used. It is good practice to use a diode in
the circuit if there is a chance the polarity
could be reversed, | haven't bothered as it
is all hard wired. My board was shown in
photo 19; note the M2 nuts are superglued
for secuity.

Welding Techniques

As a general rule use sufficient pressure
to just press the sheets together, about 70
Kpa (10psi) and a time of 3 - 9 seconds.
Check the settings on scrap pieces first,
when you get a good weld keep it and use
a marker pen to record the settings.

Because different plastics have different
softening temperatures and compositions,
the general rule is weld the same type and
thickness together, although there will be
exceptions to the rule. | have also found
that sometimes two faces of the same
sheet won't weld whereas the opposite
faces do. | assume this is to do with the
manufacturing process. Please experiment
and email me your results.

Whilst the elements are maybe 900mm
long, you can weld any length by placing

Plastic Sheet \Welder | |

Marking out.

Tubes glued into bladders.

short sheet lengths in the centre of the
unit. On the other end of the scale you can
weld for ever by moving the sheets
sideways and butting to the last weld.
Another requirement from time to time is
to leave gaps in the weld seam. This is
done by 'masking' the element with
aluminium foil, this is shown in photo 35,
the foil is shown held by masking tape and
is 4 layers of kitchen foil. A better method
would be to use a single flattened
takeaway foil container and hold these

to the face of the bladder to act as an
anchor. Other plastics need a machined
fitting made of the same type of plastic
welded on, with the tube pushed in or on
the fitting.

Where to now?

The use of the timer and welder opens

up other possibilities, such as heating a
curtain spring as used in a plastics bender
in an earlier MEW article. Also the timer

Because different plastics have different softening

temperatures and compositions, the general rule
is weld the same type and thickness together,
although there will be exceptions to the rule.

with the aluminium insulation retaining
strips. The gaps are shown in photo 36,
the clamp handles are for illustration.

The markers sold for DVD writing seem
very good for marking out (photo 37) and
can be wiped off with meths.

A piece of 256 x 6mm bar is very useful to
hold the sheets prior to welding (photo 38).

Inflation tubes can be glued into some
plastics using superglue (Loctite 401}
photo 39. It's useful to tack glue the tube

could be used with a hot air gun, electric
fire element or soldering iron. Copper
conducts heat fairly fast and so does
aluminium to a lesser extent and these can
be used to make welding dies connected
to a soldering iron. Photographs 40 & 41
show a modified frying pan thermostat,
$2 from a garage sale, the power socket is
connected the earth, neutral and switched
active. Ensure the original live sockets are
disconnected.

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk &s




Modified thermostat 1.

The modified thermostat is shown with a
soldering iron in photo 42.

Condusion

As an example of what the welder can

do, shown in photo 43, is a two chamber
bladder, each side inflates then deflates
alternately. The sides consist of 3 sections
(150, 100 and 50mm wide) welded to
allow the air to fill each section. 4 pieces
of foam, each side, hold the cross flow
spaces open and most importantly allow
a vacuum to suck the sheet flat when it's
deflated. This intermittent welding, is
achieved by masking the element with
tinfoil as described previously (photo 44).
Photograph 45 shows the intersection
between the weld separating the two
chambers and the end. Photograph 46
described previously, shows the technique
for the inflation tubes. A small hole is
punched in one side of the bladder before
it is welded and the tube fed through

and glued after the bladder is made, take
great care not to get adhesive inside the
bag, diagram10 illustrates this. The bag

Foam support in vent.
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Modified thermostat 2.

Bladder

Inlet tube

Fig. 10

please share these with me and include
photos. Contact me, Tony Rossiter, via
tonyr@voice.net.au B

shown is made of PVC tube used by bag
manufacturers.

| trust this article will lead readers to
develop their own techniques and tools,

SR

Intersection of welds. Air tubes glued in place.
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The Three-in-One

Boring Tool

Many readers who own one of the
generic boring heads, be it Chinese
or any other make, probably don't
realise that they actually own three
very useful attachments and not
one as they thought.

If you take one of these boring
heads and fit a Morse taper shank
to it, that's if it doesn't already
have one, you can then fit it to the
tailstock of a lathe. Make sure you
have the adjustment screw set so
it's across the axis of the lathe.

steel stub with a centre drilled hole in

the end. A similar piece is then made,
but left in the chuck with out being
disturbed. The part you want to machine
is placed in-between these two stubs with
a ball bearing in the end of the part and
the two stubs. So in effect you are now
turning in between centres - once a driving
dog is fitted.

If the boring head adjustment is now
dialled in you have a very effective and
cheap taper turning attachment that is not
machine specific and will fit any lathe. It's
not limited by length as are many

I n place of the boring bar you fit a short

expensive specialised products, it can do
far steeper angles than specialised ones

and you can even do taper screwcutting

with one.

Photograph 1 clearly shows the stubs
with the ball bearings fitted which allow
the part to pivot through such a steep
taper, something that centres won't allow
at this angle.

The second use is as a ball turning
attachment. For this use you will need to
turn a parallel shaft up to fit the boring
head and fit that shaft into a block that will
fit the toolpost (photo 2).

John Stevenson next to his new rotary table.

John Stevenson comes
up with a few exira uses
for a boring head.

A simple handle fitted to the end allows
it to work from the centre line of the blank,
up over the top to turn a ball. Feed is
applied with the adjusting screw to finish
up at the size needed. It can be improved
on from the one in the photo by having
start and end stops fitted. Just like the
taper turning attachment above this is not
machine specific and can be swapped
from machine to machine.

And the third tool application of this
versatile tool? Well if you get really
pushed you can use it as a boring head,
after all that’s what it was bought for! B

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk &
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A Precision

Machine Vice

Michael Checkley shows how you can make a solid
and practical tool that also looks good in the workshop.

Designing and building a vice
gives the opportunity for many
personalised features to be
incorporated in the design
including mounting features

for different vice orientation;
endstops; and a variety of custom
vice jaws for clamping different
shaped parts.

precise parts we need to maintain an

accurate fit between certain features
but not all. This level of accuracy is easily
achievable by planning each machining
operation in the correct order to avoid
unnecessary resetting/reorientation of
parts. Planning the machining order of
parts also means that each part can be
machined to accurately fit the mating part,
reducing the need to hit an independent
dimensional tolerance. It is however good
practise to observe all dimensions as
closely as possible even though only a
few will affect the performance of the vice
as this will aid in the machining of those
dimensions that do matter. With that in
mind | have used a tolerance scheme that
relates to the number of decimal places of
the dimension as follows: X = 0.5, X.X =
0.2 and X.XX = 0.05. Where an additional
tolerance is specified, such as a H7 fit, this
tolerance scheme is overridden.

For the vice to function well and deliver

Machining the fixed jaw (fig. 1)
The important feature of the fixed jaw is
good parallelism between the mounting
face to the base (datum A) and the
mounting face ofthe jaw (datum C). To
achieve this we need to machine both
faces without changing fixtures.

Mill the block to size leaving 0.2mm (or
whatever waste you are comfortable with)
on both mounting faces. The surface finish
achieved when sizing the block on the
external faces is purely aesthetic, | found
the best finish was given using a flycutter
with a freshly honed tool running at
500rpm and 0.05mm depth of cut. Mount

.

Drilling counterbores in the fixed jaw.

the block on the milling bed square to the
machine axis and machine the mounting
faces, datums A and C. | machined the
mounting faces using a 10mm slot cutter
overlapping 50% each pass to achieve a
reasonable level of flatness (photo 1).

Machine the shoulder with the side of
the cutter, stepping off the face by 0.1mm
to ensure it doesn’t rub against the
previously machined mounting face. This
step is not a problem as the mating part
will be chamfered to give clearance.

Flip the part over and whilst sitting the
mounting face (datum A) on parallels align

"

Borfg the fixed jaw for the leadscrew bush.

with the milling machine axis and clamp in
place. Use an edge finder to zero the
milling machine on the top left corner.
Temporarily mark these two sides as
reference as these faces will be used when
machining the associated features on
mating parts. Drill and counterbore the
four mounting bolt holes and the two jaw
mounting holes (photo 2). With the part
still clamped in place machine the bore to
accept the leadscrew bush (photo 3).

The larger diameter is clearance whilst
the smaller diameter is an accurate
locating fit for the bush. Aim for the H7

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk &
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tolerance (close push fit} shown on the
drawing but in reality this doesn't matter
as the bush can be machined to fit. The
flat face that the bush sits on should be
parallel with the previously machined
mounting face hence why we are sitting
the part on parallels, this ensures that the
leadscrew bush sits square. Chamfer or
deburr the edges to help accept the bush.
Drill and tap the three M4 holes used for
securing the bush in position.

Add chamfers to the outer edges of the
fixed jaw to remove any sharp edges
making the vice more user friendly. Drill
and tap an M5 tapped hole on each side to
enable the mounting of end stops. A spot
face around these threaded holes will
make masking for painting much easier
leaving a clean bare metal face for the
endstop to bolt up to.

Leadscrew Bush (fig. 2)

The leadscrew bush is a simple turned
part which only requires accuracy between
the mounting face, shaft and bore.
Therefore these three features should be
machined in the lathe without re chucking.

Chuck some phosphor bronze bar in the
lathe and turn the bush to size checking to
ensure the shaft accurately locates in to
the bore previously machined in to the
fixed jaw (photo 4).

A chamfer will help to lead the bush in to
the bore of the fixed jaw when locating in
to place. Drill the bush through as per the
drawing. The bore diameter is not critical
as the shaft of the leadscrew can be
machined to suite. However, remove as
little material from the leadscrew as
possible and a bore diameter of 7.2mm

Model Engineers’ Workshop December 2014
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Turning the leadscrew bush.

works well. Chamfer both sides of the
bore. Reverse the bush in the lathe, turn
and face to final dimensions. Machine a
step on this side of the bush as this will
keep the knob from rubbing against the
fixed jaw during operation.

M4 counterbores would break through
the wall of the bush so | decided to go for
slots. Mount the bush on the milling
machine (a spare 3 jaw chuck is good for
this) and centre the milling machine on
the centreline of the bush. Drill the M4
clearance holes and machine the slots at
the same setting (photo 5). Drilling and
machining each slot in turn has the
advantage of only needing to calculate
the position of the hole centres once for
both features, for those using a rotary
table this isn't an issue. Deburr all the
sharp edges and trial fit the bush in to
the fixed jaw making sure all fixing
holes align.

Turning the leadscrew shafft.

Leadscrew (fig 3)

The leadscrew is another simple turning
exercise using an ‘off the shelf’ 10mm x
2mm Pitch leadscrew and nut.

Turn the leadscrew diameter down to
match the bore size in the bush. A

diameter of 7.2mm will leave a clean shaft
without unnecessarily reducing the
diameter of the leadscrew (photo 6).
Chamfer the end of the shaft to help
when passing through the leadscrew bush
and drill and tap the end for the M5 screw

that secures the knob. | decided to add the
flats after the first dry fitting of all the vice
parts as tightening the setcrews down on

to the shaft will mark their exact position

and the flats can be added at these

locations using a file. >

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk &8




A -
Drilling the leadscrew collet.

Collet (fig 4)

Machining the thread from the leadscrew
does not leave much of shoulder so a
collet has been included in the design to
give a larger shoulder which supports
the leadscrew against the bush during
operation of the vice.

Chuck some mild steel bar in the lathe,
face off and turn the OD and ID as per the
drawing, the ID being the important
dimension and this should be machined to
fit the leadscrew shaft. Deburr the sharp
edges and part off at the correct width.
Parting off in my small lathe is not so easy
so | reached for the hacksaw and cut mine
in the vice and then faced the collet to the
correct width. This width is important as it
will affect the free axial play of the

Fig. 4
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@14
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leadscrew but this can be easily adjusted
later. Drill and tap two M3 holes 90°
opposed (photo 7). These threaded holes
were marked up on a V block and drilled
by eye, no need for great precision here!

Finger Grip Knob (fig. 5)

The knob can be as fancy as you like

and is an opportunity to stamp you own
style on the build. The essential part of
the design is for the knob to be nice and
smooth to the touch whilst still providing
a means of applying the torque required

to achieve the desired clamping force.
My milling machine does not have much
room for a large handle commonly found
on a commercial vice so | opted for finger
grips to allow for quick movement of
the vice jaw and then flats to allow final
tightening with a spanner or socket.
Chuck some mild steel bar in the lathe,
face and turn the knob to size. Bore
through to suite the leadscrew shaft
(photo 8). Add chamfers and rads where
necessary to remove any sharp edges.
Clamp the part in place on the mill and
centre the milling spindle on the centre

Fig. 5
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Precision Machine Vice ”
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line of the part. Machine the finger grips,
spanner flats and the counterbore for the
M5 fixing screw (photo 9). Drill and tap for
the M5 setscrews positioned 45 degrees
apart. Remove any sharp edges remaining
from breaking through in to the bore.

Vice Base (fig. 6)

Ok, now for the complicated part! The
important features for the base are to
ensure that the slideway faces are parallel
to each other and both perpendicular with
the fixed jaw mounting face so that the
leadscrew aligns with the centreline axis
of the slideway.

Machine a block of mild steel to overall
size leaving 0.2mm extra to allow for the
final machining of the slideway side and
top surfaces. Pocket the underside of the
block to help with the vice sitting flat on the
milling machine bed. Align the block with
the mill axis and machine the mounting
flange on each side. Use these mounting
flanges to clamp the block whilst milling
the centre channel and T slot. The channel
extends deeper than the T slot to allow
clearance for the non-cutting face ofthe T
slot cutter. When machining the centre
channel it is important that the inside wall
faces are parallel as this will allow smooth
movement of the moving jaw along the
entire length of the slideway. This
parallelism is more important than
achieving a specific dimensional tolerance
for the slot width as the moving jaw will be
machined to match (photo 10).

Fixing of the vice base during machining.

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk "
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NEW ADDITION TO PRODUCT RANGE

* 1130GY Yariable Speed Lathe
* 2 Axis DRO available

VISIT QUR WEBSITE FOR FULL
PRODUCT RANGE

1130 GV Lathe

* 700mm bc
* Power cross feed

! ¢ Spindle bore 38mm
....... = - + Fully equipped

Table
power fead

* Now with 38mm spindle bore goeibs

+ 2B0mm swing H

‘Fs www.toolco.co.uk|

VARIABLE SeEED MILLS Unit 4, Ebley Industrial Park,

VM30 x 2MT Westward Road, Stroud, Glos GLS 45P
E O A (Just 4 miles from fJunct 13 M5 Motorway)

VYM3OV x 3MT

700mm Table Tel: 01453 767584

YM31 x 3IMT
840mm Table

. * Optional 2 Axis DRO
¥__ available

Email: sales@toolco.co.uk
View our full range of machines and
equipment at our Stroud Showroom

Phone for opening times before travelling

u. TAPS & DIES

Excelenl Quality manufaciured-supp ffied

%EQ\EW

Brilish-bax HOS taps dies culs stainless
MES5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Mode! Eng 22+40tpi BA, BSB, MTP efc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com
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From Only £7420.00 tncvar ;
Tol: (01269) 844744 or |
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NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

Pl MACHINE

— LUnit § Forge Way Chevefand Trading Estate
fre= Daﬁlng'lnr Ca. Uumam DLt IRd

Metalsﬁ'for Model Makers

Cnnmt us fur»Capper Brass, Aluminium,
—?Sceei P%snhor Bronze, etc.
PHONE &'FAX 01325 381300

‘e-mail: sales@m-machine.co.uk
Wikw.m-machine-metals.co.uk

From drawing, skeich, pattem etc
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile; 07966 195910

Macc

Model
Engineers
Supplies LTD
01614 082938

www.maccmodels.co.uk
Check out the NEW look website.

We stock copper, brass, steel
and all tube. Also stock a wide
renage of flat, round, hex and
4 square, In steel, stainless steel
sliver steel, bronze, brass, copper
and many more

New Steam Engine Kits,
ready made engines and ]
ready to run englnes

e
‘*f’v.:

Full range of Steam )
fittings and some new

marine boilers.
| Wide range of BA bolts and nuts

72 www.model-engineer.co.uk

THINKING OF SELLING YOUR LATHE

MILL OR COMPLETE WORKSHOP?
andwant it handled in a quick,
protessional no fuss manner? Contact
David Anchell, Quilstar (ﬂntungnam)

01159206123 rmmzm

MODEL ENGINEERS’
l_l"‘i_; R e, I_L_bl—"r—/

HSHOP 2

BINDER :
£8.50 0 each
includes VAT T dorp.

Call today for yours... 0844 848 8822 o
or visit our website and Order online... P

www.myhobbystore.co.uk/MEWBinder

www.model-engineer.co.uk

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used' machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information,
For an online stocklist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Teephone: 0115 9206123 ¢ Mobile: 07779432060

THE ARy BOX

After nearly 23 years running this hugely é
I'would now like to spend more time with my famtly'l
interested in purchasing this lifestyle occupation g
in glorious East Devon, then please email or write t
David Fouracre, The Tool Box L
Umborne Bridge, Colyton, Devon EX24 6LU s e: info@thetoolbox.org.uk
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' LYNX MODEL WORKS LTD.
Units 54, 6C & 6D Golf Road Industrial Estate,
| Enterprise Road, Mablethorpe, Lincs. LN12 1NB
‘ Tel;‘Fax 01507-479666

Website: www.lynxmodelworks.co.uk
www.livesteamkits.com
Email: info@lynxmodelworks.co.uk
WORKING SCALE MODELS AND
SPECIALIST SERVICES
Lynx Model Works Ltd — 11 Soecialist Engineers building Live Steam
Models with 2 of us having over 70 years experience. We not only build
beautiful Working Live Steam Locomotives from gauge 0 to 10 %",
Traction Engines from %" to 6" Scale, Stationary Steam and Steam
Launch Engines but will also complete your unfinished project for you
or renovate the one you've just bought, inherited or simply wish to
rejuvenate in our Lynx Model Restorations Ltd division.

Lynx Model Painting and Machining Services Ltd will help yau by
manufacturing Specialist parts to assist you complete your current or
planned project. We also will give your cherished model that professional
paintsd and lined finis7 to truly complete your project.

Lynx Model Boilers Ltd sells a range of Fully Certificated and EC Compliant
all silver soldered Copper Boilers, even for up to 10 %" gauge lecomatives.

\We are also Agents for Stuart Models and build the ones that Stuart don’t!

Live Steam Kits Lid manufactures a range of fully machined locomotive
Self Assembly Kits in 5" and 7 14" Gauges.

Visit our Websites: .
www.lynxmodelworks.co.uk www.livesteamkits.com
or contact us today with your requirements for a no-obligation quote

or discussion.

TEL: 01507-479666

ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

R

Whoter you are building your own CHC Machina!
‘canvarting an exisfing machise or you have simply
hmgnle kit, we can nslp!mkoumul CNC soliware
arid Siepper Molor Drivers will enable you o conirol your
new addition i the workshop from your PC with ease.

% Theee 2.5 Amp Mizrostepping
Steppet Molor Drive Boards
% Easy LPT Breakout Board
¥ Free Routoul - Linux EMC CD
(O acd mach 3CNG for £111.55)
o :
Only £91 inc VAT oo Siepess Mol Do

Tel: (01260) 844744 or Bllhnnd!iénmniﬂkﬁ
Ordler Online www. ot

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £99 + VAT
Call: 0800 035 2027

transwave@powearcapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIN SINCE 1984;
3-YEAR WARRANTY OM ALL CONVERTER
PRODUCTS; BS EN 90612008 QUALITY

ASSURED MANUFACTURING ENVIRONMENT;

CE MARKED PRODLICTS COMPLIANT WITH
EMC REGULATICNS, THE LOW VOLTAGE

DIRECTIVE and BS EN IS0 61000-3-2:2008.

MPC

Metal Procurement Company
Stockists of Carbon, Alloy, Tool, Duplex
and Stainless Steels, Metals & Plastics
Dia, 8q, Hex, Flats, Sestions, Sheet & Blocks.

From 1mm - 250 mm Sectien, cut fo size.
We also buy unwanted too's & machinery

Unit1. 4, Lyme Street, Rotherham S60 1EH

www.metalsprocurement.co.uk
Tel: 01709 306127 Fax: 01709 306128

Cowells Small Machine Tool Ltd.

Cownila Srmall Mahine Tonds Lid,
Taring Roesd il Saniky, Coltbashe CO7 BSH faams Englaned
TelFax +44(041206 251 792 el solesscowsllices

www.cowells.com
Marufactures of high precision screwcutting lothes,
Bmm horological collet lathes and
milling machines, plus comprohensive acessory rangs.
Talk directly o the manufocturer

ALL STEAM LOCOS WANTED

Anvy age, size or condition - any distance, any time.

FREE VALUATIONS - with no obligation

s VALUATIONS FOR INSURANCE

VALUATIONS FOR PROBATE - including
advice for executors on family division,
delivering models to beneficiaries, ctc.

CASH PAYMENT - on collection.
WORKSHOPS BOUGHT AND CLEARED

With 50 years steam experience from driving BR Full Size locos down to
miniature locos, 1 guarantee to offer a professional, reliable and friendly
service, please don’t hesitate (o telephone me-

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com
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WWW. modelenglneershow co. uk

12th — 14th December 2014 ® Sandown Park Racecourse

VISIT THE WORLDS LONGEST RUNNING
MODEL ENGINEERING SHOW

* World class competition

{2 SMEE lectures and workshops
(Free to all visitors. Tips, tricks, advice for
beginners and experts, problems solved!)
2 Over 70 Clubs, Societies and
Trade Stands

(.} Railway, traction engines, stationary
steam models, boats and planes

SPECIAL FEATURE FOR 2014

Live Steam Railway layouts in action, Meet the Maker
area, extended displays of rarely seen marine models.

Patronised by the UK’s BEST model engineers.
EARLY BIRD TICKETS

PRICE PER DAY
Adult £8.00
Senior (85yrs+) £7.00

Student and child discounts a!:_rp_l_y

Family (based on 2 aduits & 2 children) £21.00 BEEIE 12/
“Children under 12 years FOC

01332 912894 M

~www.modelengineershow.co. uk

Dead_lme for early bird tickets is 28th November 2014, tickets will be dispatched 1 week prior to the event




. l-l-l Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
Te]ephone 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311

r E2750

www.homeandworkshop.co.uk ¢ sales
Boxford 1130 lnthe
< ~ Opening Times: Monday

10 mmutes fmm M25 - Junction 3 and South C rrcrdar -A205

\ 3 ~ Scripta + YS9
”‘“\ 9_..(hunmers|1|iu|:m_»:t|u &
2215 <, 1/8" cuiters |

Rupidor late

huf?@ﬂ

Senior ¥

M1 mill E2250

Hohson K ;
£625 E"Q'mi'

I ] ' awiss made
.‘.' [Q'] sylvac

-
T s Sylvac
(R vernier boxed!

%

Myford Super 78
3 x 31"

* £2750 Jve [mg bezd

: Myhord

MYFORD Super 18
eautiful!

homeandworkshop.co. ul\
-Friday 9am-5.30pm - _ Satur day Morning 9am-Ipm

-' -_ MYFORD GEHI.IIN P Il

Super78 g |

Tripus {German

on/off switch [

Angle plmes +
surface plates &

»
ot

Scheppach
Bosato

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST Lb::?

DISHHG NO PROBLEM! DEHHHEI’ WORTH A VISIT ~ ALL PRICES EXG.USM (1]3 Vﬂ
(;y.' ' “i - Myford Super 7B° & “Super 7 farge bore’

tojuse]Web, dﬂ;ﬂ
SHIPPING
as! = WORLDWIDE

Running out fast!!

check the web site for full list!

VMF mill

|

(& = 3'/7 RobRoy chassls,
castings, plans etc. £475
= 5" Pansey chassis,
costings, plans efc. £?50

Hamelost DS320
brazing hearth,/forge



W: www.chesterhobbystore.com
E: Sales@chestermachinetools.com

Hawarden Industrial Park,

Ma Ch in e tO O IS Hawarden, Nr Chester. CH5 3PZ

ORDERLINE: Ol=2d4d4 531631

- POWER FEED &

S80mm ER25 or ER32 .
/ ; E TRANSFORMER

COLLET CHUCK

Was: £370

Was: £438 | . NOW:
or upgrade your transformer £ 1
£39 to 2 putputs for an

additional £10.00

CONQUEST LATHE > | 8" M SERIES
325mm between centres, A, PRECISION VICE

180mm Swing,
Variable Speed,

Easily Portahle,
Thread Cutting,

Lathe Tools, S B
80mm 3 |Jaw Chuck, -
Quick Change Toolpost -

| £3_99 Was: £582

CONQUEST SUPER CENTURION
Drilling Capacity:

NOW:
£38

3 IN1LONG BED 28mm Spindle Bore

13mm MT3 Spindle
Table Size: Powered Crossfeed
460 x 120mm Drill Chuck & Arbor
Speed: Combined Vice /
150 2'_';00rpm Compound Slide

3 Was: £1920
MT3 Spindle

Tilting Column
Fine Downfeed
High / Low Gear
Electronic

Variable Speed

£ 5 4 7 Was: £684

&26 TURRET MILL
Drilling Capacity:
20mm
Table Size:
6" x 26"
Speed Range:
190 - 2100rpm ) s
MT3 / R8 Spindlek HlEReaey [ MB7vS LATHE
Drawbar ) ¢ | 300mm Between Centres
W rxlight 180mm Swing,
Shown with Digital Spindle
optlonailp_ower Speed Readout,
izzﬁfmd:gltal Hardened & Ground
Vee Bedways,
Offset Tailstock,
Thread Cutting,

£1 548 Longitudinal Power Feed
Was: £2364

£1640

+ Delivery

£645

Was: £924

WWW.CHESTERHOBBYSTORE.COM



Clwyd Close,

CHES TER Hawarden Industrial Park,

) Hawarden, nr Chester
Machine tools CH5 3PZ.

ORDER LINE: Ol244 531631

CENTURY MILL

32mm Drilling Capacity

820 x 240mm Table o
Speed Range: —
95- 1600rpm

MT3 Spindle

Standard Accessories: §
Drawbar,

V100 Vice,

Face Mill Cutter,
Drill Chuck & Arbor

Was: £1356
NOW: £1086

Shown with optional stand | |

CHAMPION 16V5S MILL

“ Variable Spindle Speed

o 600w Motor
®_ MT2 Spindle
), Drawbar
f Tilting Head

Drill Chuck & Arbor

Was: £912

'| CENTURIDN3 IN1

420mm Swing
28mm Spindle Bore
MT3 Spindle
Powered Crossfeed

Standard Accessories:
Drill Chuck & Arbor
Combined Vice /
Compound Slide
Seperate Motor for
Lathe & Mill

Was: £1704
NOW: £1364

BUY A STAND WITH YOUR
MACHINE

Travel: 160 x 280 x 200mm
500 x 140mm Table |

And Pay Only £100 More!

NOW: £620

DB8VS LATHE

DB10 SUPER LATHE

400mm between centres, 210mm Swing,
Spindle Speed Range 50 - 2000rpm, MT3
Spindle. Includes 100mm 3 & 4 Jaw Chucks,
Steadies, Digital Speed Readout.

was: £1236 NOW: £945

550mm Between Centres, 140mm Swing,
Powered Crossfeed, Digital Spindle Read-
out, Offset Tallstock, Thread Cutting,
Variable Spindle Speeds. Available with
Open or Closed Gear Box

was: £1524 NOW: £1225

Order Online:

DB7VS LATHE

Was: £924
= |

NOW: £699

300mm Between Centres, 180mm Swing
Digital Spindle Speed Readout, Hardened &
Ground Vee Bedways, Offset Tailstock,
Thread cutting & Longitudinal Power Feed.
Standard Accessories: 3 & 4 Jaw Chcuks,
Steadies, Machine Tray, Change Gears, Rear
Splash Guard, Manual & Parts List

CHAMPION 20VS MILL

Drilling Capacity:
20mm
Table Size: |
700 x 180mm
Speed Range: |
50-2200rpm
MT2 Spindle |
H/L Gear
Variable Speed
Quill Feed
Head tilts Left To Right

¥ Was: £1116

NOW: £836 |

' | MODEL B MULTIFUNCTIONAL |

520mm Between Centres,
420mm Swing, 20mm Bore,
MT3 Spindle, Taper Bearing

)

Headstock, 3 Jaw Self
Centering Chuck with
External & Internal Jaws
Was: £1260

NOW: £984 |

W

@4
'7
@

WWW.CHESTERHOBBYSTORE.COM

' PayPal

orphone: Q1244 S31631

Offers must end 31st January 2015

HSBC <»
wsa [

E&OE



CONQUEST LATHE
325mm Between Centres, 180mm Swing,

Variable Speed, Easily Portable, Thread Cutting,

Lathe Tools, 80mm 3 Jaw Chuck,
Quick Change Toolpost.

was: £582 NOW: £399

DB VS WITH MILL HEAD

700mm Between Centres Variable
280mm Swing Spindle Speed.
Digital Spindle Speed Includes
Readout, T Slotted 3 &4 jJaw
Cross Slide, = Chucks And

A Steadies
NOW. Was: £2832

£2199 [Ba

CRUSADER DELUXE

810mm Between Centres, 300mm Swing,
38mm Spindle Bore, 1.5Hp Mator, Fully
Geared Head, Professional Camlock Spindle,
2 Axis
Digital
Readout

Was: £4020
NOW:
£2999

SUPER LUX MILL

Drilling Capacity: 45mm
Table: 240 x 820mm
Speed Range:
95-1600rpm

RB Spindle
Drawbar,

2 Axis Digital
Readout, Drill
Chuck & Arbor
Stand Included

Was: £2160
NOW: £1997

Clwyd Close,

CHES TER Hawarden Industrial Park,

Machine tools

Hawarden, nr Chester
CHS 32Z

ORDER LINE: O1244 531631

CONQUEST SUPER LATHE

325mm Between Centres, 180mm Swing, Digi-
tal Measurement On Cross Slide & Top Slide,
Digital Spindle Readout, Thread Cutting.

was: £684 NOW: £474

ICENTURION 3 IN1
|LONG BED

CRAFTSMAN LATHE

570mm Between Centres, 300mm Swing,
36mm Bore, 2 Axis Digital Readout, Back
Gear, Powered Crossfeed, 160mm 4 Jaw

Chuck. Includes Stand

Was: £2808
NOW:
£2248

626 TURRET MILL
Drilling Capacity: 20mm
Table Size: 6" x 26"
Speed Range:
180-2100rpm
MT3 / R8 Spindle
Drawbar, Worklight.

Shown with optional
power feed & Digital
Readout

Was: £2364
NOW: £1548

| CRUSADER LATHE

| 810mm Between Centres

300mm Swing, Range Of Speeds:

65-1810rpm, Hardened & Ground Gears,
Induction
Hardened

: v
Guideways

Was: £2616
NOW:
£2450

filfing = [
e = 7
S Elfﬂ,’ 44

800mm Between Centres, 420mm Swing,
Powered Crossfeed, Large Milling Table,
125mm 3 Jaw Chuck
Was: £1920

NOW: £1640

+ Free Sarter Set
Set Includes,: Lamp, Fly Cutter Set,
Collet Set & End Mill Set

LLUX MILL
Drilling Capacity: 32mm
Table Size:

820 x 240mm
Speed Range:
95-1600rpm

MT4 / R8 Spindle
Drawbar, V100 Vice,
Face Mill Cutter,
Drill Chuck & Arbor.

Was: £1860
NOW: £1488

MODEL T TURRET MILL

Table Size: iﬁ

240 » 800/ 1000mm
ISO30 Spindle
Variable Spindle Speeds,
3 Axis Digital Readout,
Work Lamp, :
Power Feed,
Horizontal Arbors,
Ground Column
Slideways.

| Was: £6168
NOW £4575

WWW.CHESTERHOBBYSTORE.COM

Offers must end 31st January 2015

E&OE



| DBNVS LATHE

| EAGLE 30 MILL

D20 & D32 DRILLING
MACHINES

Clwyd Close,

Hawarden Industrial Park,
Hawarden, nr Chester
CHS 3PZ,

CHESTE

Machine tools

ORDER LINE: Olc44 531631

B36 TURRET MILL

3 Axis Digital Readout,
X Axis Power Feed,
150mm Vice, Clamp Kit,

|| CONQUEST
| SUPER MIL.L
Drilling Cap: 13mm
Table Size: 460x120mm

125mm 3 & 4 Jaw Chuck, 700mm Between

Centres, 280mm Swing, Steadies, Lathe Tool
Set, Digital Spindle Speed Readout

Was: £1968 | Speed: 100-2500rpm ;;rgp._ Cdcjola]rntbslys‘StFm,
NOW: £1384 | | MT3 Spindle | pindle, Table Size: .
_ - | | Tilting Column, el |
= = v Fine Downfeed, ’ i |
i | High/Low Gear <

; I Was: £684 s |

| NOW: £547 *| | £6612 |

MODEL T MILL SUPER B830VS RAM TURRET MILL EAGLE 25 MILL ]

|

MT4 Spindle, Table Size: 1200 x § l Table: 205 x 760mm E& 25mm Drilling Capacity, 3 ‘

280mm, 3 Axis Digital Readout, | Speed Range: 200-2250rpm S Table Size: 190 x 585mm, S

Lamp, Gear Driven Vertical v 4 | | R85pindle, Head SlidesIn & ™ Speed Range: 90-2150rpm, 4 |

Milling Head, Big 120mm & | out, Swivels & Tilts Left To h MT3 Spindle Taper, Face T |
|

Mill Cutter, Drill Chuck &
Arbor, Tilting Vice, Head

Spindle Travel Right, Electronic Brake,

| | Hardened & Precision

Ground Leadscraws il Swivels 360°
HEW INQREL | Was: £1188
A | £4992 NOW £1000 |

Table: 730 x 210mm

‘ D SERIES DORILLING MACHINES
|
|
|

Speed Range: 2125-2500rpm D13
MT3 Spindle, Head Swivels TEN Was: 513?3’;0\"' £92 |
360°, Heavy Duty Optional .
Stand, Tilting Vice, Face Mill 'ﬁ‘l WG I
Cutter, Drill Chuck & Arbor | Was: £258 NOW £186

, D19

Was: £306 NOW £226

Was: £1440 ' |
NOW £1100 1

| HIIO BANOSAW

Max Cutting Capacity
@ 90° Round: 110mm
Square: 100x150mm

Max Cutting Capacity
@ 45° Round: 100mm
Square: 85x65mm

| Max Cutting Capacity
@ 90° Round: 90mm
Square: 85x85mm

| Max Cutting Capacity

| @ 45° Round: 40mm
Square: 38mm

Was: £234 Was: £366
| NOW: £195 | NOW: £299
—_— e —— —
HVIZ28 BANDSAW . “ || 712 BANDSAW
- Fully Adjustable Hydrau'i

| Max Cutting Capacity
@ 90° Round: 5"/ 128mm
Rectangle : 115x150mm

| | Blade Size: 1/2" x 64.5"

Speed Range: 65, 95,

Downfeed Controls the
Rate Of Decent, Full Blade s
Cover, Adjustable Blade
Guide For High Accuracy &
Long Blade Life. Includes

165rpm
| | Stand, Coolant Tray &
| Was: £582 Coolant System

£888

| NOW: £329

WWW.CHESTERHOBBYSTORE.COM

Offers must end 31st January 2015 E&OE



’ ' T Clwyd Close,
C ES ER Hawarden Industrial Park,

) Hawarden, nr Chester
Machine tools CH5 3PZ.

ORDER LINE: 01244 531631
TEURlNG TOOLS SET - I-.MICRDMETER SETS ] SLITTING SAW |

2/8"& /2" > ¥ . ARBOR
3/8" Was: £15 \-. ~2
1/2" Was: £18 Was; £80 9 ;—% Was: £14

| K SERIES VICE

K SERIES 100
Was: £67
NOW £56

K SERIES 125

Was: £78

Nowes NOW: NOW: | \ii."’f— 511 NOW:
Was: £93 NOW £78 £10 3 £66 : £11 ;
HAND E ARBORS . KEY DRILL CHUCK & || CENTRE FINDER SET | 1-2-2 PARALLEL
ARBOR BLOCKS
MT1- 0.6-6mm é \ ‘ J
Was: £13 NOW £10
Was: £76 MT2- 4-10mm - Was: £13 \
. Was: 15 NOW£13  _— .
NOW: M e > ¥ || NOW:
£60 Was: £35 NOW £29 £10
LATHE CARRIERS 2" WEBBED ANGLE INTERNAL BORE | 25mm V BLOCKS
Bent & Straight Tail ' PLATES GAUGES :
;ﬁ"\ﬁw\'as: g.gu :gw g_zoﬂ Was: £25 Was: £24 Was: £17 =
| “Was: £4. iy - . 0
1" Was: sss.su :ow m.am-m NOW: NOW: NOW: i =l
1.5" Was: £7.50 NOW £6.20 £20 £19 £15 ' A,

2 'Was: E11 NOW £9

POZI LOCK COLLET ENGINEER SQUARES || DRILL PRESS VICES '| MAGNETIC BASE

SET with 4 collets 2" Was: £5 NOW £4
3" Was: £5.30 NOW £4.40
MT2, MT3, R8 4" Was: £6 NOW £5 DP8O Was: £14
Was: £123 6" Was: £9.40 NOW £7.80 Was: £15 NOW £13 , NOW:
3 | 12" Was: £29.50 NOW £24.60 DP100 A .
NOW: , Was: £18 NOW £15 > £12
; DP125 = 7
: £99 = || Was: £26 NOW £22 G
. MAGNETIC BASE & . MULTI HEAD LIVE TOOLMAKER HSS TOOL STEEL
DIAL GAUGE CENTRES o CLAMPS F e NN
Metric or @ | 1/4" x € Was: £7.80 NOW £6.50
Imperial -y R 5/16" x 2.5" Was: £4.70 NOW £3,90
: : - £4, - Round:
ias: =il MT2 2" Was: £5.60 NOW £ 4.60 174" x 4" Was: £4.40 NOW £3.70
NOW: Was: £99 NOW £83 3" Was: £8.40 NOW £7.00 1/2" x 6" Was: £14.50 NOW £12.00
MT3 s 4" Was: £9.10 NOW £7.60 5/8" x 4" Was: £14.20 NOW £11.90
£32 ~ Was: £106 NOW £88 | O s Other sizes Avallable
'T7 TILTING TABLE MEASURING TOOL 3" OPEN ANGLE HORIZONTAL
SET PLATE SCALES
I 4* / 100mm Was: £29 NOW £24
6" / 150mm Was: £32 NOW £27
Was: £87 Was: £46 Was: £22 ’, B” / 200mm Was: £42 NOW £35
. ' 12” / 300mm Was: £51 NOW £43
NOW ; NOW: NOW: (o o Was
£72 . £36 £17 =N i o
| VERTICAL SCALES 10pc PRECISION | CLAMP & DIAL  TRANSFER PUNCHES|
4"/ 100mm
Was: £35 NOW £29 ﬂ FRdaLLEA CRE Letters
6"/ 150mm [
Was: £40 NOW £33 -
% donm Was: £41 Was: £50 :BCS)&:'G l
Was: £46 NOW £38 . A
12* / 300mm E NOW: NOW: i
Was: £67 NOW £56 £33

£32

WWW.CHESTERHOBBYSTORE.COM

Offers must end 31st January 2015 ELOE



| INDEXABLE LATHE TOOLS

8mm Was: £46 NOW £37
10mm Was: £50 NOW £40
12mm Was: £61 NOW £48
16mmWas: £68 NOW £54

[ 38pc BRAZED CARBIDE
LATHE TOOL SET
144" Was: £29 NOW £23 "“ “" ==

5/16" Was: £32 NOW £25
RN

3/8" Was: £38 NOW £30
1/2° Was: £43 NOW £34

I |

Was: £29

" ECOMONY LIVE CENTRE
NOW:
£19

MT2 & MT3 ;
PARTING TOOL

Each Parting Tool
’ is Supplied With

HSS Blade &
PRECISION LIVE CENTRE

Spanner
(P>

9/16" Was: £19 NOW £15 |
MT1 Was: £E37 NOW £30

374" Was: £21 NOW £16
Bmm Was: £13 NOW £10
MT2 Was: £45 NOW £37
MT3 Was: E53 NOW £44

4 JAW INDEPENDENT
CHUCK

80mm Was: £77 NOW £64
100mm Was: £80 NOW £67
125mm Was: £84 NOW £70
160mm Was: E127 NOW £39

| 6" M SERIES PRECISION
VICE

Was: £60
NOW:
£38

CHESTER

Machine tools

Clwyd Close,

Hawarden Industrial Park,
Hawarden, nr Chester
CHS 3PZ.

ORDER LINE: Ol2<4d4 531631

4 JAW SELF

CENTERING CHUCTK. '6“‘\

BOmm Was: £78 NOW EGS
100mm Was: £87 NOW £73 |
125mm Was: £96 NOW £80
160mm Was: £119 NOW £99 =

CHUCK - 80mm 4%

Other sizes
are available
Was: £53

NOW:
£43

| WORK LAMPS

Magnetic or Screw Type Base

Was: £46
NOW:
£33

SMALL VERTICAL

SLIDE

Was:; £83
NOW:
£66

:

' ER LATHE COLLET CHUCK
80mm ER2S or ER32

Was: £48 aa
NOW: :_;’f’v
£39

| COLLECT CHUCK SET

MT2, MT3 & RB ﬁ 2z
\r':leg ;; :14 ﬁﬁ‘?ﬁ ﬁﬁﬁﬁ
£90 (4

ER COLLET CHUCKS

MT2 / ER25 Was: £88 NOW £74
MT3 / ER32 Was: £96 NOW £80
RE / ER25 Was: £91 NOW £76

R& 7 ER3Z Was: £100 NOW £83

BORING HEAD o
SET P et
MT2 & MT3

Was. E55
NOW:
£f43

END MILL SETS

5pc Was: £22 NOW £17
6pc Was: £35 NOW £27

FLY CUTTER SET (nc ool Steely

SPARE TOOL STEEL ALSO AVAILABLE

v gy

£16

=20pc END MILL / SLOT
DRILL SET / '-___________-_.

Was: £112
NOW:
£89

CLAMP KITS
CKL,2&3

Was: £51
NOW:
£35

V80 SERIES VICES

Was: £65
NOW:
£54

HOBBY TILTING VICE
3" Was: £39
NOW: £32

4" Was: £47

NOW: £39

WWW.CHESTERHOBBYSTORE.COM

Offers must end 31st January 2015

E&OE



HOBBY COOLANT |
SYSTEM |

Was: £99
NOW:

£79
For Coolant see back page

Each set comprises of:

TBT2006 Width: 660mm Depth: 322mm Height: 366mm
TBI2002 Width: 668mm Depth: 338mm Height: 212mm |
TBR2003 Width: 680mm Depth: 435mm Height: 664mm |

B _st: £_294 NC_JW: £_250

tools

POWER FEEDS

2
3)

Was: £289
NOW:
£260

Clwyd Close,

Hawarden Industrial Park,
Hawarden, nr Chester
CHS 3PE,

ORDER LINE: 01244 531631

®

(%

‘ 'Cf

ELECTRIC HOISTS

'evdvm
||g72°

)

| £90

| MACHINE STANDS

|
|

See Front Page

FLE)(I DRIVE

l Includes: Grinding Stones,
Was: £114

Rotating Head, 5 X Chisels,
. Engraving Head, Deburring
NOW: Stones, Diamond Burrs,
Sanding Attachments

I" X 5" BELT & DISC
SANDER

Belt Size: 1" X 30"/ 25 X 762mm |
Disc Size; 5"

Motor: 0.3Kw / 0.41Hp
Belt Speed: 16.4m/s
Disc Speed: 3400r/min

Spare Belts & Dist
Papers Are Available .
To Purchase Seperately

was: £66 NOW: £49

SHOT BLAST CABINET

SBC90
Was: £102 I

NOW: |
£80

SBC220 |
Was: £270

NOW:
£210

|

SANDER

Belt Size: 4" x 36"
Disc Size: 6"

Motor: 0.37Kw / 1,16Hp
Speed: 2850rpm

Spare Belts & Disc _\

| 4" X 6" BELT & DISC

Papers Are Available

To Purchase Seperately

was: £90 NOW: £79

HYDRAULIC PRESS

@

10T
Was: £210

NOW:
£170

20T
Was: £294

NOW:

\“ £235

| 6" BENCH GRINDER

| Motor: 0.33Hp 7 0.25kw

| Speed: 2850rpm

| Wheel Size: 150 x 20mm

Motor Shaft Dia: 12.7mm

Wheel Grit: 36#
Wheel Material: Al. Oxide / Wire ‘
ﬁ
|
|

was: £5¢ NOW: £45

LIFTINE CRANE |

&1
Was: £426

NOW:
£340

. WWW.CHESTERHOBB YS TORE.COM

Offers must end 31st January 2015

E&OE



Clwyd Close,
C‘ ‘ES ' ER Hawarden Industrial Park,

Hawarden, nr Chester

Machine tools CHS5 3PZ:
| - ORDER LINE: 01244 531631
QUICK CHANGE TOOLPOST SMALL QUICK CHANGE ROTARY TABLES
&S HOLDERS TOOLPOST
100 Was: £208
1 NOW:
£150
& Was: £48 ’ J
NOW: 150 Was: £3134 [.;
i i .h.. £40 /\E\ g%‘gﬁ .

Each SetIncludesa Square, Vee, 5C COLLET CHUCK RSB COLLETS 10FOR £42
Kurling, Parting & Boring Tool Holder

If purchased at the same time as a
machine, this can be fitted prior to

Sespadl Metric and Imperial
T-1: Was: £251 T-2: Was: £341 3‘25Tm ?r
NOW: £159 NOW: £190 e~

or a mix of both.

TOOLHOLDERS ARE ALSO AVIALABLE TO Metric and Imperial 3-20mm or
PURCHASE SEPERATELY ANY 10 FOR £39 1/8" - 11/16”" or a mix of both.

ER COLLETS STEP UP SLEEVES REDUCING SLEEVES

MT2 Was: £4.80 NOW £4.00
MT1 MT3 Was: £6.40 NOW £5.30

; MT4 Was: £12.90 NOW £10.70
Was: £16 NOW £13 MT5 ;‘sas: £19.25 NOW £16
" EZTTNzow oy R8- MT1 Was: £17.50 NOW £15
as: R8-MT2 Was: £19,25 NOW £16
(TibgsE FAumn R e o e RT3 ies: £47 HOW £38
4 ! 4 Was: £36 NOW £28 :
MT4 t__' — ,’
Was: £62 NOW £51 = =
ANY 10 FOR £80 —)
DIGITAL READOUT WITH AUTO REVERSE TAPPING POWERFEED &
2 scales up to 1 meter in total HEAD TRANSFORMER SET
Std Bench Mill
X Axis
Y Axis
Z Axis
Was: £370
NOW: £310

You can have a 2 axis digital readout for TAP 7
your lathe or mill for just £450. Ideal if Was: £203 NOW £244

-
you have the following machines: DB8VS, also upgrade

i,L You can
4

DB10 Super, DB11VS, DB11VS + Mill ) TAP 12 your transformer
Head, Model B, Centurion 3 in 1, 626 Was: £351 NOW £292 to2 Dl;tputs
Turret Mill, Champion 20VS, Lux Mill & TAP 20 | @ addit?;r:}
Century Mill Was: £619 NOW £516 { o g

NOW: £450 SPARE COLLETS ALSO AVAILABLE E y,

WWW.CHESTERHOBBYSTORE.COM

Offers must end 31st January 2015 EROE



SOFT JAWS

BOmm

Was: £35 NOW £29
100mm

Was: £38 NOW £32
125mm

Was: £41 NOW £35
160mm

Was: £47 NOW E39

Other
Sizes
Available

Spc INDEXABLE

REPLACEMENT TIPS
1/4” / 6mm Was £18.80 NOW £15.60
5/16” / 8mm Was £18.80 NOW £15.60
3/8" / 10mm Was £20.60 NOW £17.00
1/2"{ 12mmWas £20.60 NOW £17.00
5/8"/ 16mm & 3/4” / 20mm

N Also Available
u a A

The Milling Machine

This book deals with the
process of choazing & using a
milling machine & its
accessorizs. In addition to the
machine tself, the accessories
include cutters, cutter chucks,
clamps, vices, angle plates,
romary tables etc

Screwcutting In The
Lathe

One of the mast useful
functivns of the. modern lache
isits ability to cut any form af
extrenal & internel thresd of
any thread form, picch ar
diameter within the overalf
capacity of the machine

£7.50

£6.95 |

T CHESTER

Machine tools

Clwyd Close,
Hawarden Industrial Park,

Hawarden, nr Chester

CHS 3EZ.

ORDER LINE: Ol2<4d4 531631

Bi Metal 18TPI to fit HRO £16

Carbon, 18TPI

Bi Metal, 14TPI to fit H110 £17.20

Other Bla

INDIVIDUAL STEEL
FOR FLY CUTTERS

des Ava_ilable
CONQUEST
LATHE
/ TOOLPOST
‘g 4 HOLDERS
Was: £3.92 Was: £2.78 Was: £12.24

Was: £2.13

| 316" £1.80 5/16"£3.30 1/4"E£2.30
Fly Cutters Sold Seperately

e —— ]

to fit H110 £12.60

£10 each

The Mini-Lathe VERTICA e
This book is acomplete mm
course on wing B improving
this new generation of lathes,
It explains everything from
sefting up & tuning the
machine for best
parformanca to using and
'aning the machine,

£6.95

fre—

Milling Qperations In
The Lathe

MILLING

A CONPLETE COURSE

One af the most popular
tiltkes in model enginaering
books for almost 60ys was
milling in the lathe, which 13
appeared In the 1920' &
continued In updated &
revised-editions until 1983,
This book replaces it

£7.50

WURKSHOR PRACTICE SENES. 36

Machine Tools

CHESTER

OPEN WEEK

2014,

5112

CLEARANCE

Up to 50%

Mo Ite

ey

BELT & DISCS

1" x 5" Belt & Disc Sander
BELTS: was: £2.40 vow: £7.00
DISCS: was: £12.00 now £10.00
Baoth available In 80#, 1204,
180#, 240# Grit

4" x 6" Belt & Disc Sander

BELTS: was: es.40now £7.00

DISCS: was: £8.40now £7.00

Both available in 80#, 120#,
1804, 240# Grit

Available In Metric 1Tmm - 12.5mm
& Imperial 1/16" - 1/2"

BI-METAL HOLE SAWS
Items below 32mm / 1-5/16" have a 1/2" 20UNF bora,
Items above 3Zmm / 1-5/18" have a 5/8" 1BUNF bora.

Available In Metric & Imperial

BANDSAW /;,-n STRAIGHT 4| ENDMILLS
BLADES - SHANK \\l

) | TWIST \\

arbon, 14TPI to fit H80 £14.50 DRILLS

it

SLOT DRILLS

Vertical Milling In The
Home Workshop

Tnis 3rd revised edition
Inclides descriptions of many
of the very wide range of
operations possible with
photographed examples, plus
Info on machines, accessories,
sutters, chicks ete,

£7.50

Milling A Complete
Course

All of the projectswithin this
book are extensively
Hliustrated & include full
warkshop dravwings, Once
follawed through, the reader
will have amassed a weakh of
practical skills,

£ 7.50|

COOLANT

cutting zone.

Awvailable In Metric & Imperial

01

Lathework, A Complete
Coursa.

This book assumes no
orevious experlence & using
thve medium of 12 lathe
wurning projects will lead
prospective madel engineers
through alf the basic
rechnigues nerded o tackle

£8.75

| “ambiticus prajects

The Model Engineers
Workshop Manual

The 3rd baok by highly
respecied author George
Thamas will undoubtedly
became the bible for both
novice & experienced alike.
containing over 300 pages on
most aspects of machining,

£26.35]

Coolant / Cutting fluids are used in metal
machining for a variety of reasons such as
impraving tool life, reducing workpiece
thermal deformation, improving surface
finish and flushing away chips from the

1 Litre was: £10.36 NOW £8.60
5 Litres was: £30.34 NOW £25,00

(25-1 Mix)

Dont forget we also
sell Coolant Systems,
hoses & Hose Fittings

25 Litres was £157.24 NOW £131.00

DISCOUNTS

Big Reductions On New Items

1st - 5th DECEMBER
CHESTER BRANCH ONLY

01244 531 631
Hawarden Industrial Park

Hawarden e i :
Chester Fl"EE Tea, Coffee
CH5 3P2 Soft Drinks, Biscuits

9/16" / 14mm £2.38
5/8" /16mm £2.53
11/16” / 1Bmm E2.81
3/4" 1 19mm £3.06

7/8" { 22mm £3.35

17/ 25mm £3.67

13/16" / 21mm £3.18

15/16" / 24mm E3.48

1-1/16" / 27Tmm £3.79 *

1-1/8"/ 28mm £3.98 1

1-3/16" / 30mm £4.32

1-1/4" f 32mm £4.47

1-5/16" / 33mm £4.76
1-3/8"/ 35mm £4.89
1-7/1€6" / 3Tmm £5.09
1-1/2*/ 38mm £5.20

1-9/16" / 40mm £5.33
1-5/8" / 41mm £5.54
1-11/16" / 43mm £5.67
1-3/4" / 44mm £5.86

1-13/16" f 46mm £6.07
1-7/8" / 48mm £6.31
2" /51mm £6.53

E&OE



MODEL

'~ 1 ENGINEER

SHOW GUIDE

B Competition Classes

B Free SMEE Lectures

B Workshop Demonstrations

B Trade Stands

B Clubs & Societies Sandown Park Racecourse
B Meet the Makers!

OPENING HOURS

Friday, 12th and Saturday, 13th
10.00am - 5.00pm
(Last admission: 4.00pm)

Sunday, 14th
10.00am - 4.00pm
(Last admission: 3.00pm)



Essential Information

The Exhibition opens at 10am on Friday, Saturday and
Sunday. 12, 13 and 14 December 2014. The show closes

at 5pm on Friday and Saturday and 4pm on Sunday.
The last admission is 1 hour before the show closes.
There will be two entry queues, one for pre-ordered
ticket holders and one for those paying on the day.

B The Organiser’s office is situated by
the fire exit nearest the dining area.

B First Aid can be found at the Medic station
in the centre of the hall near the escalators.

B Lost and found property should be taken to,
or collected from, the Organiser’s office.

B There are no cloakroom facilities on site.

B A free courtesy bus runs from Esher Station
every 30mins. (There will be no bus between
1pm and 2pm due to the driver’s lunch break.)

B Parking at the Sandown Park site is free.

B Food and drink is available on site and
is provided by Sandown Park. We have
no control over prices. Feel free to bring
your own refreshments.

B Smoking is allowed outside the building f ]
in the designated areas. / == {
B Toilets are situated at both
ends of the hall and toilets for 7
the disabled are available. // ' TRADE AREA
| |
TRADE AREA
’ ] [
Food Hall MyHobbyStore
1 =
E=l
Details correct at time of going to press.

CLUB/SOCIETY | CLUB/SOCIETY STAND NO.  LOCATION
Arty Crafty Woodtuming 7 Surrey Hall North London Society of Model Engineers 12 Surrey Hall
Association of Model Barge Owners 33 Sandown View 0 Gauge Railway Layout 45 Sports Bar
Canterbury & District ME Society 21 Surrey Hall Outdoor Live Steamers 46 Surrey Hall
Club (th.c.) 4 Surrey Hall Phoenix Marine Model Club 35 Sandown View
Crawly Youth Club 34 Sandown View Reading Society of Model Engineers 24 Surrey Hall
Display of Fairground Models 42 Surrey Hall SMEE 56 Surrey Hall
East Surrey 16mm Group 30 Surrey Hall SMEE 9,10, 11 Surrey Hall
Frimley Lodge Miniature Railway 23 Surrey Hall South West Radio Control Truckers 28 Surrey Hall
Gas Turbines Builders' Association 1 Champagne Bar Southern Federation of ME Societies 27 Surrey Hall
Gauge 1 Live Steam Layout 44 Surrey Hall Staines Society of Model Engineers 13 Surrey Hall
Guildford 16mm live steam layout 29 Surrey Hall Stepley Tram (with the tram cam!) 43 Surrey Hall
Guildford Model Engineering Society 18 Surrey Hall Stirling Engine Society 3 Champagne Bar
Hanwell & District Model Society 32 Sandown View Surrey Society of Model Engineers 25 Surrey Hall
High Wycombe Model Engineering Club 14 Surrey Hall Sussex Miniature Locomotive Society 17 Surrey Hall
1/C Engines Builders' Association 2 Champagne Bar Sutton Model Engineering Club 20 Surrey Hall
Ickenham & District SME 22 Surrey Hall The Guild of Model Wheelwrights 3 Sandown View
LittleLEC 19 Surrey Hall The Royal Collection (Peter Smith) a7 Sandown View
Lynton & Bamstaple Railway Trust 40 Surrey Hall The Society of Ornamental Turners 8 Surrey Hall
Martin Ranson’s Collection s Sandown View The Steamboat Association 15 Surrey Hall
Medway Queen Preservation Society 39 Sandown View Tramway & Light Railway Society 26 Surrey Hall
Napier Power Heritage Trust Surrey Hall Victoria Model Steamboat Club 36 Sandown View
National 2% Inch Gauge Association Surrey Hall Competition and Loan models are displayed in the Sandown View room on the first floor.




Competition Classes

The following is a brief resumé of the competition classes. A full list of the individual classes and sub sections
will be displayed in the Competition Room. The Competition is divided into the following main categories:

B General Engineering B Marine Models: working and B Junior Section: any type
Models: hot air engines, I/C non-working marine models of model. The section has
engines, stationary engines, including kit-built models. classes for under 14 years,
mechanically propelled under 16 years and under 18
vehicles, tools efc., horological W Scale Aircraft: scale model years of age.
and instruments etc. and aircraft, flying and non-flying
general engineering exhibits including kit-built models. B Model Vehicles: mainly
not included in the above. non-working classes for road

B Model Horsedrawn vehicles in general.

B Railway Section: locomotives, vehicles: transport and farm

trams, rolling stock efc. implements ete.

including kit-built models.

=t
Small Engine T — T +— [T
Room 2 ! Access to a4
46 3 Display Room
L | et A
il s el
[ ClubRoom |
8 9 10 1
12 13 14 22
a o o o 26
R
& 16 17 18 [ Maker Exhibition
[ ] (v =] = \ [—] Qe
Club Room | |
43 a2 | 23 24 25
=T =1
=

= Sandown View

Seating Area on Balcony =
R = 1T T 39 |” )

_ Competition Model Boat Room |
= del Boat Room
N ‘ _ 32 | 35 H: Lecture and

. : 3 Presentation
| loan and Display || |
! | |33 36 || 33
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Arty-Crafty Woodturning
Stand 7 Surrey Hall

Jennie will be demonstrating
her craft once again this year.
On her website, Jennie says:

‘I love the feel of wood, the
pattern of grain and the magic
when you apply the finish - and
the wood glows. | have turned
useful items - but | enjoy the
creative freedom | get when
designing bowls and platters.

| incorporate a variety of other
craft techniques to make
artistic pieces that | truly enjoy.”
| hope that you will come along
to the stand and see the kind
of work that | produce - and
enjoy it too. Jennie's sales
support several charities.

Association of

Model Barge Owners

Stand 33 Sandown View

AMBO Members publicise the
building and sailing of Model
Thames Sailing Barges by
taking part in regattas, displays
and maritime exhibitions. The
Association maintains a fruitful
link with the owners of full

size sailing barges. Monthly
sailing meetings are held on
the Model Pond in Promenade
Park, Maldon, Essex, on the
second Sunday of each month.
Members and others meet to
exchange information and ideas
and to sail their Barges and
any other models that interest
them. Everyone is welcome.
www.modelbarge.info

Canterbury & District Model
Engineering Society

Stand 21 Surrey Hall

The Society was formed in 1972
to provide for the interests

of local model engineers. We

have around 70 members who
come from all walks of life.

The Society meets on the last
Monday of each month during
the winter at the Barn, Kingston,
(off the A2 south of Canterbury).
In the Summer we meet at our
permanent miniature railway
track on land kindly loaned by
Bretts of Fordwich. This 750
foot long continuous track
caters for both 3% and 5 inch
gauge locomotives and there is
sufficient space to run traction
engines or model steam road
vehicles. www.cdmes.org

Crawley (Winchester)

Youth Club/Eastleigh

and District MBC

Stand 34 Sandown View
Crawley Youth Club had been
established for a while but

its activities were confined to
taking place during term time.
Recognising an opportunity,
Patrick Hendra arranged a
Summer Project for three
mornings a week in the club
rooms, starting in August 2011,
for the whole month i.e. twelve
sessions in total, each of about
90 minutes. The idea was to
take on a team project and
build something from scratch

- no virtual projects and none
of those dreadful plastic kits!
The fruits of their labours were
displayed last year and we are
delighted that they are to return
in 2014 with some new work to
show.

East Surrey 16mm Group
Stand 30 Surrey Hall

The object of the Group is to
promote narrow gauge railway
modelling at approximately
16mm: 1foot (equivalent to

Yo full size) running on 0

gauge (32mm) track giving a
prototype 2ft gauge or Gauge 1
(45mm) track to represent 3ft
gauge prototypes. This scale

of modelling is big enough to
enable live steam locomotives
to run on track in your own
garden. We meet regularly at
St. Nicholas School, Taynton
Drive, Merstham, Redhill, Surrey

~ (off Junction 8 of the M25) on

the first, third and fifth (if there

- is one!) Fridays of every month
from 7 to 10pm.

- Frimley Lodge

Miniature Railway

Stand 23 Surrey Hall

The volunteers from the Frimley
and Ascot Locomotive Club

bring their own locomotives
to give pleasure to others
with all the proceeds used
for the maintenance of the
Railway and to benefit local
charities. Additional meetings

- for open days are organised

and on these occasions other
clubs are invited to run on the

- track. On these days a limited

public service is also run.

- Trains are operated subject
- to weather, volunteer staff

and locomotive availability.
By prior arrangement, special

- trains can be run for organised

parties of 50 or more on
Wednesdays throughout the
year, particularly in summer.
Frimley Lodge Miniature
Railway is located in Frimley
Lodge Park, Sturt Road, Frimley
Green, Camberley GU16 6HT.
The Park has large open
spaces, wooded areas and is
adjacent to the Basingstoke

- Canal.

www.fimr.org

Guildford Society of

Model Engineers

Stand 18 Surrey Hall

Members’ interests include
the construction and operation
of models of all kinds, at any
scale. All levels of model
making skills are found among
the members ranging from real
experts to beginners and those
who simply enjoy models and
the company of model makers.
The Society welcomes new

- members. If you are interested

in joining the society please

' approach any of the members

on our stand.
www.gsme.org.uk

Guildford 16mm

Garden Railway

Stand 29 Foyer

The railway will be in operation
in the foyer at the front of the
exhibition hall.

- Hanwell & District

Model Society
Stand 32 Sandown View
Interested in Radio Controlled
model boats or vehicles?

We are a light-hearted

~ and informal club who meet
- every Wednesday evening at

Greenford Community Centre
from 7.30 to 9.45pm. The
Society operates their models
at Northala Fields in Northolt
and Black Park near Iver, Bucks.

High Wycombe Model
Engineering Club

Stand 14 Surrey Hall

The Club has been in existence
since 1920 and has a current
membership of over sixty. We
cater for a broad spectrum of
modelling activities including:
building and running 3%, 5 and




7% inch gauge locomotives,
traction engines, stationary and
internal combustion engines.
Our challenging raised track
caters for all three gauges

and is located in Holmer
Green, Buckinghamshire. New
members are always welcome
to join us on a meeting night, or
Thursday mornings at the track.
http://hwmec.webplus.net

Ickenham & District

Society of Model Engineers
Stand 22 Surrey Hall

We are a vibrant model
engineering society located in
the village of Ickenham on the
north western edge of London,
near Uxbridge, Middlesex.

Qur site is accessed by a
footpath that runs along the
left-hand side of the car park

of the Coach & Horses pub.
Membership is open to anyone
(subject to a minimum age) who
has an interest in any aspect of
our hobby. www.idsme.co.uk

North London Society

of Model Engineers

Stand 12 Surrey Hall

This club is located in Finchley,
North London with multi-gauge
running tracks at Colney Heath
in Hertfordshire. Marine and
stationary steam sections
thrive within the club, as does
the junior section.
www.nlsme.co.uk

Phoenix Marine Model Club
Stand 35 Sandown View
Club members are of all
abilities and have both sail
and scale models. For the

yacht enthusiast they have a
regular race calendar for IOM
and Victoria classes. Informal
racing takes place on most sail
days and provides a fun and
enjoyable way to meet other
club members. Navigation and
Navy days are organised for our
scale model sailors.

Reading Society

of Model Engineers

Stand 24 Surrey Hall

The Society was formed in
1910 and presently has a
membership of about 130
which covers interests in all
areas of model engineering. We
have a raised track with 2%z,
3% and 744 inch gauges plus
a ground level track with 5 and
7% inch gauges.
www.rsme.co.uk

South West Radio

Control Truckers

Stand 28 Surrey Hall

We are a really friendly bunch
of scale RC model truck
enthusiasts dedicated to the
hobby, sharing our ideas, and
having fun! Our trucks are just
like the trucks seen on roads
throughout the world, just a lot
smaller! Most of our models
are Y44 or %= scale models
of European and American
trucks such as Scania, Volvo,
Kenworth, etc. Many of the
models are built "out of the
box', others are extensively
modified and enhanced and
some are scratch-built by our
extremely talented members.
www.southwestre
truckers.co.uk

MEELSSERUEF ¢ imamnn

~ Staines Society

of Model Engineers

Stand 13 Surrey Hall

We are approximately 10
minutes walk from Staines
Railway Station. Junction 13
of the M25 is your nearest
junction. Train rides begin on

- Easter Sunday and then follow

from the fourth Sunday in
April until the end of October

~ (weather permitting of course).

Rides begin at around 13-
00hrs and continue through
until 17-00hrs. A nominal

- charge is made for each

passenger.
www.ssme.org.uk

Surrey Society

of Model Engineers

Stand 25 Surrey Hall

We are a society for anyone

- interested in model engineering,

although we mainly concentrate
on miniature railways. Our

. extensive tracks feature both

ground and raised level, in
many gauges, with a variety of

different locomotives and rolling
. stock. The club grounds are

situated in a beautiful part of
Surrey, close to the river Mole
at Mill Lane at the lower end of

- Leatherhead. We hold regular

open days for the public to
come and enjoy rides on our
steam and electric trains.

- www.ssme.co.uk

Sussex Miniature
Locomotive Society

- Stand 17 Surrey Hall
The Club is based at Beech

Hurst Park, Haywards Heath,
West Sussex. We have half a

- mile of raised track in 3% and
- Binch gauge. The track is open

to the public most Saturdays

- and Sundays between 2 and

5pm. between Easter and the

- end of September.
- www.beechhurst-railway.org.uk

- Sutton Model

Engineering Club
Stand 20 Surrey Hall

A well kept secret in the
¢ London Borough of Sutton’ is

how we are often described!

- We meet at enclosed grounds
. and have good quality facilities

and track in all gauges from

'O’ gauge to 7% inch gauge.

Members have interests in all

- kinds of model engineering
. disciplines including traction

engines, locomotives, |/C

 engines and horology.
- www.suttonmec.org.uk

Victoria Model

- Steamboat Club
: Stand 36 Sandown View

Founded in 1904 this club is
one of the oldest steamboat

: clubs in the country and is

one of only two surviving clubs

i which attended the very first
Model Engineer Exhibition in
- 1907. The club holds about

twelve regattas throughout the

. summer season. We also have
- members who run electric and

I/C boats, hydroplanes and

' radio control. All are welcome.

www.onthewire.co.uk/

- vmscl.htm




Associatior

The Gas Turbines

Builders Association

Stand 1 Champagne Bar

The Gas Turbines Builders
Association (GTBA), formerly
known as the Gas Turbine
Builders Contact Group
(GTBCG), was started in the
Summer of 1995 to encourage
the exchange of information
relating to the construction
and operation of model gas
turbines, originally focusing on
the Schreckling FD3/64 and
then the Kamps Microturbine.
Members are encouraged

to contribute their ideas,
experiences and developments
through the online forum.
Information is also regularly
updated on sources of material
and services available from
individual members. Details
of significant improvements

to the original FD3/64 and
Kamps engines have been
published and new designs of
engines such as the KJ-66 and
PT75 have become available
from within the Group.

Lately the GTBA has been
concentrating on designing the
‘GTBA Engine’. This engine is
designed to be easy to build
and the materials easy to
obtain. It uses a simple design
based on turbocharger parts.
Come along and chat to the
personnel on the stand.
www.gtha.co.uk

The Guild of Model
Wheelwrights

Stand 31, Sandown View

A unique organisation based

in the United Kingdom with
members from many other
countries. We are a group of
enthusiasts who are devoted to
the promotion and construction
of precision scale models of all
types of horse drawn vehicles:
this includes agricultural
machinery, carts and wagons,
light and heavy commercial
vehicles, passenger and road
vehicles, gypsy caravans, and

~ many other little known but

fascinating vehicles that are of
great historical interest. Come
and meet us on stand 31,
upstairs in the Sandown View
room.

www.guildofmodel
wheelwrights.org

I.C. Engine Builders

- Association

The Champagne Bar

_ This friendly group of

enthusiastic model engineers
always bring an extensive
presentation of 1/C engines.
Many members will be on
hand to discuss techniques
and procedures as well as talk

. about the array of models.

- LittleLEC

Stand 19 Surrey Hall

Peter Langridge will be bringing
along a special stand this year
to inform us all about LittleLEC,
an event he created and
organises annually. It evolved
as a light- hearted version of

- IMLEC, the locomotive efficiency
. trials, but specifically for little

locomotives. In order to qualify
for this small version of the
competition the locomotive
must be steam powered and
weigh no more than 50 Ibs. The
driver must, of course, intend to
have fun whilst taking part. This
is most important!

www.littlelec.co.uk

- The Lynton & Barnstaple

Railway Trust

Stand 40 Surrey Hall

The Trust has successfully
reopened the Woody Bay &
Killington Lane Stations and
is using steam locomotives
to haul passenger carrying

- trains. Now the railway is in its

116th year since opening in

1898 the Trust is committed to

restoring as much as possible
of the original line and facilities.
Please visit our stand or call
01769 550266.
www.lynton-rail.co.uk

The Medway Queen
Preservation Society
Stand 39 Sandown View

A volunteer led society but
employs professionals for
the rebuild of the ship. The
Society's aim is to restore
the ship and bring her back
to working condition. With the
support of the EU Regional
Development Fund and the

 Heritage Lottery Fund, MQPS

has set up an apprentice
training workshop where the
restoration will be completed.
The ship saw active wartime
service between 1939 and
1945 with her finest moment
in 1940 when she and her
crew made seven crossings
to the beaches of Dunkirk
rescuing 7000 British and
French troops. Her bravery and
that of her gallant crew lead
to the title Heroine of Dunkirk
being bestowed. W. www.
medwayqueen.co.uk

The Napier Power

Heritage Trust

Stand 41 Surrey Hall

A charity promoting the history
of the 200 year old company,
D. Napier & Son Ltd. As an
educational charity our aim is
to persuade young people to
become engineers. The Napier
company still exists today as
Napier Turbochargers Ltd. in
Lincoln. A selection of aircraft
engine models will be on

- display.

www.napierheritage.org.uk

The National 2'/zinch
Gauge Association

Stand 16 Surrey Hall
Sometime around 1900 a set
of track gauge standards was
formulated. Thus tracks with
a dimension of 2%z inches
between the inner rail edges
was designated ‘Gauge 3'.
At that time, this gauge was
fairly popular for garden or
scenic model railways, with
the engines being clockwork




or meths powered. Certainly
none of them were capable of
hauling the driver, let alone a
driver and passengers! Such
capabilities arose from the
work of (arguably) one man,
Lilian ‘Curly’ Lawrence, who
wrote under the pen name of
LBSC. Initially, the scale used
for standard gauge locomotives
was half inch, but this was
changed to %z inches (about
13mm) very early on. See

the National 2% inch Gauge
Association in the Surrey Hall.
www.n25ga.org.uk

The Society of

Ornamental Turners

Stand 8 Surrey Hall

Formed in 1948 with the object
of encouraging, developing
and promoting the study

and practice of the art and
science of Omamental Turning.
There are now more than 300
members world-wide. Quarterly
meetings are held in London
where members display
examples of their work, share
their experiences and attend
lectures or demonstrations.
Seminars and visits to places
of interest are also arranged.
www.the-sot.com

The Southern Federation of
Model Engineering Societies
Stand 27 Surrey Hall

Founded in 1970 to promote
and encourage all aspects

of model engineering with

the accent on the Club/
Society aspect of the hobby.

It also exists to foster and
facilitate the interchange of
ideas and knowledge between
organisations without infringing
on their autonomy. Federation
officers and committee
members will be in attendance
throughout the exhibition so

why not come along (near

the Brasserie) and introduce
yourself? We will endeavour to
answer all your questions and
queries.
www.southernfed.co.uk

The Steamboat Association
of Great Britain

Stand 15 Surrey Hall

Formed in 1971 to promote the
enjoyment of steamboats and
steamboating and to represent
the interests of steamboat
owners. There are over 1000
members of the SBA, in more
than 20 countries around

the world, who own over 400
working steam boats. If you
want to come and steam on

a steamboat, build, renovate
or buy a steamboat or just
learn about steam powered
boats, come and join the SBA.
We organise regular social
meetings, boat rallies and
technical seminars. We publish
a quarterly magazine, The
Funnel packed with technical
information, reports on steam
powered ships and boats and
information about the SBA
activities.

www.steamboat
association.org.uk

Stepley Tramways

Stand 43 Surrey Hall

A layout created by Stephen,
Simon and Martin Whitley.

A 4mm scale model of the
suburbs of a typical Northern
conurbation, it is set between
1948 and 1984. Tramways
were not wholly abandoned
there as in other British towns
so if you have ever wondered
what might have happened if
our first generation trams had
survived, Stepley answers the
question! One Stepley tram
dating from 1914 is fitted with

Private Collections

The Royal Collection

Stand 37 Sandown View Always
popular at the exhibition is Peter
Smith's wonderful collection of
models of the Royal coaches.
Peter has a recently completed

Martin Ranson

Stand 38 Sandown View
Martin’s collection of exquisite
steam launches return to
Sandown Park this year and
very welcome they are. Model

two miniature CCTV cameras
and visitors can become a
driver trainee and drive the
tram round the streets of
Stepley, watching the view from
the driver's platform on a TV
screen and hopefully obeying
the Signals! Any donations
made by the trainee drivers
will go towards the Tramcar
Sponsorship Organisation
and its work in supporting the
renovation of LCC Tramcar
No.1 at the National Tramcar
Museum in Crich, Derbyshire.

The Stirling Engine Society
Stand 3 Champagne Bar
Founded in January 1997.
Membership is invited from
anyone with an interest in Hot
Air or Stirling Engines. The
Society does not have formal
meetings as such, however
members attend and exhibit at
model engineering and vintage
machinery shows in Britain,
France, Germany and the U.S.A.
We have an annual gettogether
for members in April, for the
past 10 years this has been
held at Kew Steam Museum,
London.
www.stirlingengines.org.uk

The Tramway and Light
Railway Society

Stand 26 Surrey Hall

A registered National Charity
and is the UK society for
everyone interested in
tramways and especially
tramway modelling. Founded
in 1938, the TLRS now has
around a thousand members.
There are keen tram modelling
groups in the Society covering
most scales, with the
strongest representation in
1:16, 0 gauge, and ‘Sub-7Tmm’,
which covers 00, HO and N
scales. You will find us under

the stairs in the Surrey Hall.
www.tramwayinfo.com

Gauge 1Model

Railway Association

Stand 44 Surrey Hall

The Surrey Group of the GIMRA
are very fortunate to have some
of the most experienced and
knowledgeable members of

the Association amongst their
ranks with a broad range of
interests. They have many live
steam scratch builders as well

_ as a good showing of members

with kit-built and ready to run
engines powered by coal,
meths, gas, electricity and
clockwork. They meet on the

- second Tuesday of the month

throughout the year running in
all weathers. If you live in the
Surrey area and own or are
thinking of acquiring Gauge 1
models then please do get

in touch.
www.glmra.com/local-

Egroups/surrey-group

0-Gauge Railway Layout
Stand 45 Sports Bar
Newchapel Junction is a
finescale 0 Gauge layout

. representing the Post

Grouping period and based
on somewhere in the Yeovil
area where the SR and the

- GWR ran together. The layout

is largely semaphore signalled
with combined electric train
describer block instruments
to control movements on the
main line. The signals and
points are interlocked and the
section signals are also locked
by the block instruments. The
locomotives vary from main
line express passenger types
to small branch line tank
engines of both SR and

GWR origin.
www.newchapeljn.co.uk

model entered into competition
this year; make sure you don't
miss it!

Engineer will be starting a new
series by Martin in the New Year;
not a steam launch, however, but
a delightful little locomotive.




The Makers will be
at Sandown Park again this year
to showcase their manufacturing
techniques and creations.
Discover here what the Maker

Culture Is all about, what you can

expect to see at this show
and what this could bring
to model engineering!

Marc Barto from Not Just Arduino presents the
programme for the 2nd edition of the 'Makers
Area’ at the Model Engineers Exhibition.

The Makers are coming back at Sandown Park to
showcase their manufacturing technigues and creations.
Discover here what the Maker Culture is about, what we
have planned for this show and what this could bring to
model engineering.

The Maker movement is a community of shared
knowledge and skills, emerged from the Internet and
do-it-yourself cultures and it includes countless creative
activities from engineering to arts and crafts, digital
design to programming, and electronics to robotics. This
movement is so inclusive and open that it invites all of us
to decide what it means to be a maker and encourages
us to learn how to tinker, reinvent and prototype.

What to expect this year in the Makers Area?
We will have a room packed with amazing interactive
installations and displays: from a drawing robot trying to
reproduce your picture, a puppet mimicking your every
movements to a 3D Scanner able to capture any object.
You will be able to create your own video game, watch 3D
printers and lasercutters in action, robots racing each
other and much more!

We are keen to bring the common spirit of making
craftsmanship together and combine in our dedicated
area modern ‘making’ within ‘model making’. We hope
this will inspire both communities to explore common
ground, share learnings and start ‘making’ together.

As this Is the world renowned Model Engineer Exhibition,
we have selected stands and installations that we think
model engineers will want to explore and, we hope, gain
inspiration for their own projects. The 2014 Makers are:

Jessica Sutton
Models and Props

Kain Leo
Kinect puppet Installation

Playir
Bulld your own video game

Pi-top
Raspberry Pi Laptop
to build yourself

Thames Valley
Reprap User Group
3d Printers & creations

We Just Like to Make Stuff
Electronics and strange toys

Justin Carpenter Active3D
3d printer and touch screen

Oliver Steeples
R2D2 Drold model

Just Add Sharks
Laser-cutter machine
and creations

DON’T MISS

Greg & Yishan - JeiCubed
3d scanning demo

Canny bots
Racing robots

Burning Issues
Margaret Beal —
Soldering design

Not Just Arduino
DIY Electronics

Fab Lab Essex
Makerspace demoing
various projects

Small Machines
Toys robots

Damien Borowick
Drawing Robot

List correct at time of going to press.

3D Scanning
and 3D Printing
demonstrations




What to see at the

MEX Makers Area

Jet Cubed
Greg and Yichan from Jet
Cubed will be demonstrating
one of their SLA printers in
action and an automated laser
scanner. The SLA printer works
by using a UV laser to cure a
photoreactive resin, allowing
them to provide very high
resolution prints from computer-
aided-design files quickly,
perfect for custom parts. The
resin can also be used as a
pattern for investment casting,
allowing metallic parts to be
made. The scanner allows parts
to be modelled with clay or
wood, or for replacement parts
to be printed.

Thames Valley RepRap

Users Group

The Thames Valley RepRap
Users Group is a very active
community of 3D printer
enthusiasts who are sharing
their knowledge and experience
around a 3D Printer called
RepRap (short for replicating
rapid prototyper). The RepRap
Project started the open-
source 3D printer revolution,
proposing a very low cost
device that can print most of
its own components and has
now become an iconic product
of the Maker Culture. For MEX
they are planning a new printing
challenge, if you want to have a
peek or ask questions, visit their
forum page now!

Active3D
Using similar machines, Justin
Carpenter is from Active3D,

a 3D printer company based
in the South East. Justin

is a fascinating source of
information on this technology
and will guide you through

the various existing models,
kits and materials. He will
showcase his printers and

a touch-screen device that

is designed to operate any
RepRap based 3D printer.

Just Add Sharks / Martin
Raynsford - Dominic Morrow
Martin and Dominic will bring and
demonstrate their lasercutter, a
technology that uses a laser to
cut and engrave materials such
as wood and Perspex. Martin will
also presents his amazing laser
cut creations.

Not Just Arduino

Another important technology
used by makers - and one
that many modellers are now
familiar with - is DIY electronics
which is now mainstream with
the impressive success of
open source boards like the
Arduino and the Raspberry Pi.
The Not Just Arduino Group,
the electronics group part of
the London Hackspace, will be
present at MEX to showcase
their Arduino controlled
creations.

FURTHER INFO

Jet Cubed: www.jetcubed.com

An additive layer manufacturing (ALM, also known as 3D
printing) company based in Sheffield.

Thames Valley Rep-Rap Users Group are particularly interested
in RepRap printers and their derivatives: http://tvrrug.org.uk
TVRRUG Forum:
https://groups.google.com/forum/#lforum/tvreprapug
Active 3D: www.active3d.co.uk

Just Add Sharks: http://www.justaddsharks.co.uk/

The Not Just Arduino Group: http://notjustarduino.github.io/




This contest Is open to any model that has, at a
previous Model Engineer Exhibition, won either a
Sliver or a Gold Medal.

The issue of Model Engineer dated 17th April 1952
had made the ‘Important announcement’ that the
Duke of Edinburgh would open the Model Engineer
Exhibition, which was to be held from Monday
October 20th until Wednesday October 29th at the
New Horticultural Hall, Greycoat Street, Westminster.
The following year another significant statement was
made as follows:

It Is with genuine pride and pleasure that
we are able to make an announcement
which we are sure will thrill model engineers
everywhere. His Royal Highness the Duke
of Edinburgh, whose keen Interest in model
engineering was so clearly apparent at The
Model Engineer Exhibition in 1952, has
graclously consented to the annual award of
a prize which is to be known as The Duke of
Edinburgh Challenge Trophy.

The 2013 competition was won by James
Lauder for his compound condensing marine
engine about which he wrote a fascinating
article in Model Engineer earller this year.

The photo shows James (on the right) recelving the
trophy - a large sllver tankard ornately decorated and
Itself an example of tremendous craftsmanship - from
Mr. David Bretten, the previous year's winner.

\MIODEL
ENGINEER




The Judges

Ivan Law

Chief Judge, Ivan Law leads the judging panel.
Ivan was introduced to model engineering by

his father at a very early age and has practised
model making throughout his life. Encouraged
by Professor Chaddock he joined SMEE over 40
years ago and currently serves them in the réle
of Vice President. He has been a judge at the
Model Engineer Exhibition since the early 1970s
and has participated in the SMEE demonstration
teams, specializing in gear cutting in which he is

a recognized authority.

Mike Chrisp is currently
President of SMEE. He has been
associated with engineering
throughout his working life and has
been model making since being
inspired by the locomotive Lion used
in the film The Titfield Thunderboft
of which he later made a splendid
model. Mike is a former editor of
Model Engineer and has been on
the judging panel at the Harrogate
exhibition and the MEX for many
years.

Steve Eaton was introduced to
model engineering by his father and
started his first locomotive at the age
of 10. Steve is presently very actively
involved in locomotive building and
design and is annually a judge at the
LBSC memorial bowl competition.

Peter Wardropper has built
many fine locomotives and has been
a judge for many years specialising in
general engineering but concentrating
on steam locomotives. Peter is

also the Chief Judge for the SMEE
competitions located at that Society’s
own headquarters, Marshall House.

Harry Paviour is an
accomplished model engineer

and gained a Gold for his Ruston
Proctor tractor built entirely from
the drawings and articles in Model
Engineer. He has 25 years judging
experience at various major
exhibitions throughout the country,
he is most knowledgeable in the road
steam vehicles sections and has
judged in most other sections over
the years.

Neil Carney has practised
model engineering from childhood,
initially guided by his father, a
waterworks engineer, where they had
access to the station’s workshops.
He served his time as a mechanical
engineer, worked as a draughtsman
for Rolls Royce and later for many
years in public transport engineering.
Since retirement he has become a
‘full time’ model engineer, winning
medals for his waterworks engines
at the 2012 MEX and at Harrogate in
previous years.

Colin Bishop has been boat
modelling since the late 1950s. His
active membership of the Model
Power Boat Association during the
1970s and 1980s included the
post of Scale Secretary. A regular
contributor to Model Boats magazine,
he has edited the recent annual
Special Issues and manages the
magazine website. He has served
as an MEX Judge for 27 years prior
to which he was awarded Silver and
Bronze medals for his own entries.

Adrian Garner has been a
model engineer for more than forty
years. His first entry to MEX in 1976
was a model of a monorail train and
he has since been awarded both
Bronze and Silver medals for tools
and a Gold medal for his Congreve
Clock and Case. He has written a
book on the history of early monorail
railways and has had articles
published in both Model Engineer
and the Horological Journal. He is
currently Chairman of the Society of
Model and Experimental Engineers.



A brief history of The SMEE

On Tuesday 4th October 1898, Percival Marshall,

who had introduced the Model Engineer magazine

in January of that year and was its editor for its flrst
fifty years, met with a group of model engineers in the
London offlces of The Model Engineer and Amateur
Electrician, the title of the publication at that time.
This meeting led to the founding of The Soclety of
Model Engineers, which became The Soclety of Model
& Experimental Engineers and is now often known
simply as SMEE.

The Soclety participated In the first Model Engineer
Exhibition held 22-26 October 1907 In the Royal
Horticultural Hall and has done so ever since; this year
is the eighty-third. So what has changed? An Interest
in all forms of steam power certainly existed in 1898
and Is as sirong today as It was then, but there are
also many new technologies to embrace.

.!
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The SMEE today

SMEE holds regular lectures on techniques for
members at its home at Marshall House. The
presentations at this year s exhibition will, as always,
be by members with special skills. On Friday and
Sunday we have talks on a subject close to the
heart of many a model engineer - that of motorcycle
restoration. (See the Lecture Programme opposite.)
Within SMEE there is a very active group with a
keen interest in the application of digital technology
to model engineering. This includes DRO (Digital Read
Out) devices, CAD (Computer Aided Design) techniques,
CNC (Computer Numerical Control) systems, 3D printing
and rapid prototyping. Members of the group will be
displaying some of their work as part of the Society s
presentation; they will be keen to answer questions and
to involve interested visitors in this new aspect of the
broad hobby of model engineering. The SMEE displays
sit very well alongside the area of the Exhibition
dedicated to the ‘Makers’. Visitors will find those
fascinating displays in the Brasserie Bar.

| -
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Lecture Programme

Friday 12th December
12.00: 3D Printing and the Model Engineer by Euan Towart

From concept to printed product, Euan Towart from Need a Pattern
will be giving a short lecture showing how a 3 dimensional CAD
model can be created from an initial sketch and how the model
can be converted and used to produce a three dimensional
component. Visitors will then be able to go along to the SMEE
stand where the ‘printing’ of the component can be viewed.

Euan will be available on the SMEE stand throughout the show
giving demonstrations and trying to answer all your questions.

14.00: Motorcycle Restoration By Neil Read and Allen Berman

Many a model engineer started out their engineering career
restoring motorcyles... didn’t they?

The first part of the talk, given by Neil Read, is about the history
of motorcycles and how to go about re-creating a 100 year old
Campion from just an engine, a gearbox and historic photos and
drawings.

The second half of the talk will be by Allen Berman and
describes how, among his many hobbies, he came back to
motorcycle restoration after a gap of 20 years. In the last three
years, he has restored a 1957 Triumph T20 Tiger Cub, a 1970
Velocette LE200 (Noddy) bike and is currently working on a 1956
Ariel VH500 Red Hunter. Along the way he has developed many
techniques for removing old paint and treating rust. Renovating
old wheels, seats and tin ware are covered along with developing
modermn electrics for use with machines designed for 6 volt positive
earth system. His methods of painting, procuring parts (and
indeed the bike itself), zinc plating or oil blackening fastenings
are all described in the talk. In his own words, his motorcycles are
not show stopping Concours d'Elegance winners. However, they are
good, practical, reliable everyday transports that are aesthetically
pleasing and unusual on today's roads. Also they do not cost the
Earth if you are prepared to do much of the work yourself.

Saturday 13th December
12.00: 3D Printing and the Model Engineer by Euan Towart

(See above for details)

14.00: Rolling Stock Acceptance (including steam
Locomotives) by Bob Bramson

This talk illustrates how locomotives and rolling stock are accepted
for operation on Network Rail including steam locomotives that

haul Heritage and Special Trains. Bob recalls some of the issues
that arise from carrying out examinations of boilers and mechanical
parts to provide an appreciation of just how responsibly the industry
takes care of the safety of staff and the public.

Sunday 14th December

12.00: Motorcycle Restoration By Neil Read
and Allen Berman

(See above for details)

14.00: The presentation of trophies and awards
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Trade Stands
in the Surrey Hall

GENUINE W

Alutight Europe

Alutight supply a method of
soldering aluminium to itself and
other metals. Although heat is
required, it is not classed as welding
as the temperature is too low.

Tennisgatan 8,27150,

Ystad, Sweden

T: 00 46 411555007

E: alutighteurope@hotmail.com

equipment and are an established

- business with 25 years of trading

directly to model engineers, light

* industrial firms and local education
. authorities. We also offer 3 phase

converters and motors and many
miscellaneous machines for home

- and light industrial use together
-~ with hundreds of consumable items

and accessories.

144 Maidstone Way,

- Foots Cray,Sidcup, Kent

Chalk Garden Rail

Chalk Garden Rail supply a large
range of locomotives, rolling stock,
track and accessories for the garden
railway enthusiasts. We are also
LGB Stockists.

- DA14 5HS
- T: 020 8300 9070

W. www.homeandworkshop.co.uk

- Myford Ltd.

- Myford supply all sorts of spares

4 Brewhouse Yard, Gravesend,
Kent DA12 2B

T:01474 351672

W: www.chalkgardenrail.co.uk

and accessories for Myford Lathes.

~ They have a comprehensive online
spares and parts order line.

- Rockwood House, Caldene Business Park,

* Mytholmroyd HX7 5QJ

Craftlights

(Discount Lighting Ltd.)

Craftlights manufacture and design
daylight sewing, reading and craft
lamps bringing full spectrum daylight
lighting to the crafting and low vision
market.

Discount Lighting Ltd,

32 Gunton Church Lane,
Lowestoft NR32 4LF

W: www.craftlights.co.uk

T: 01422 885766

- W: hitp://www.myford.co.uk

- MyHobbyStore

MyHobbyStore is part of

: MyTimeMedia, which publishes

some of the best known specialist

" hobby magazines in the UK
_ including popular titles such as

RCM&E, Model Engineer, Model
Engineers' Workshop, Model Boats

. and Popular Patchwork. We are
~ always looking to the future for

Home and Workshop Machinery
Home and Workshop Machinery
supply mainly British lathes, milling,
drilling, grinding machines, metal
and woodworking machinery and

 new ways to fulfill the specialist

- hobbyist needs. We are passionate
- about hobbies and passionate

. about the people involved with

them. We are also the people

: responsible for two of the most
loved hobby events in the country;

The Model Engineer Exhibition and

* Euromilitaire.

- MyTimeMedia Ltd.

' Enterprise House, Enterprise Way,
- Edenbridge, Kent TN8 6HF

- T:0844 412 2262

- W: www.myhobhystore.com

- Noggin End Metals

- Stockist of Non-ferrous metals

and engineering plastics for model

- engineers. Online ordering and no
- minimum order charge.

83 Peascroft Road, Norton,
- Stoke on Trent ST6 8HG

- T: 01782 865 428

- F: 01782 865 428

- M:07763 847 983

- W: www.nogginend.com

- Peak Tools

- Power Capacitors Limited

- Transwave Converters and IMO

- inverters for the operation of

- 3-phase machinery where only a

single-phase workshop supply is

' available. Analogue and Digital
. Phase Converters, Inverters,

Motor Control Packages, Motors,

i Capacitors. Minimum 2 year
- warranty. All products CE marked

and EMC compliant (not always

. the case with digital products).
- Made in Birmingham in a BSEN
- 15090041:2008 manufacturing
~ facility. SUPPORT BRITISH

MANUFACTURING




Transwave Converters t/a Power capacitors
Limited, 30 Redfern Road, Tyseley,
Birmingham B11 2BH

T:0121 708 4522

E: transwave@powercapacitors.co.uk

W: www.powercapacitors.co.uk

Processflows (UK) Ltd.

(formerly Avanquest)

Our goal is to provide every family,
individual or business the precise
solution for their needs, whether
for productivity, entertainment or
to manage data more securely
and efficiently. With a wide product
portfolio from which to choose,
you will soon find that Avanquest
has the software solution that fits
the bill precisely. So start your
quest now!

Avanquest, Meadow Lane,
St Ives, Cambridgeshire
PE27 4LG

E: ptracey@avanquest.co.uk
W: www.avanquest.com

RDG Tools Limited

We are well known in the UK both
at the model engineering shows
and at our premises in Mytholmroyd
(near Halifax), West Yorkshire in
England. Whether you have a small
home workshop or you run a large
engineering company we're sure
you will find something of interest.
We operate a fast and efficient
international mail order service for
all of our products.

RDG Tools Limited

Grosvenor House, Caldene Business Park,
Burnley Road, Mytholmroyd

HX7 5QJ

T: 01422 885069

E: rdgtools@aol.com

W: www.rdgtools.co.uk

REMAP

Remap is a very special charity,
working through a nationwide
network of dedicated volunteers.
They use their ingenuity and skills
to help people with disabilities

to achieve much-desired
independence in some aspect

of their lives, or to enjoy leisure
opportunities previously closed to
them. Remap’s unique pieces of
special equipment are tailor-made
and given free to the people who
need them.

Remap Head Office:
D9 Chaucer Business Park, Kemsing,
Sevenoaks TN15 6YU

- T. 0845 130 0456

W: www.remap.org.uk

RNR Aluminium
For chequer plate, sheets, solid and
also stainless steel. Cutting service

available.

RNR Aluminium, Graystone, Amold Lane

- West, Arnold,

Hull HU11 5HP
W: www.riraluminium.co.uk

S &M Tools
 We established ourselves as a
- market trader in Leather Lane

market, Hatton Gardens and opened
a shop in 2000 as S&M Tools &
Hardware. Qur retail experience
helps us give the best possible
service to our customers and this

~ has allowed us to expand through

word of mouth and we now carry a

~ huge range of products.

57 Leather Lane, Hatton Gardens, London

ECIN 7TJ
T: 020 7831 8366
W: www.smtools.co.uk

- The Tool Shop

The tool shop supply all sorts of
metal and woodworking tools.

Westside, Wallington Public Hall,
3 Strafford Road, Wallington SM6 9AQ

- T.0208 647 0773

Tracy Tools Ltd

Tracy Tools is a family business
whcih has been supplying the
engineering trades for over 50

' years. We have one of the largest
. stocks of special size taps, dies and
. cutting tools, probably anywhere!

* Unit 1, Parkfield Units, Barton Hill Way,

Torquay TQ2 8IG

. T: 01803 328603

F: 01803 328157

W www.tracytools.com

List subject to change.
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the ticket queues on the day and save money on the normal ticket price as

bﬁuﬂm

Pre-Order Your Model Engineer Exhibition Tickets

By purchasing your tickets in advance for this year's Model Engineer Exhibition,
you can save yourself both time and money! Doors open to the general public
at 10.00am but by purchasing tickets in advance you will be able to bypass Sponsored by:

MODEL

W5Ww,modelengineershow.co.uk ENGINEER

MODEL ENGINEERS'

WORKSHOP
Boats

"“s\_hown below. You can purchase your tickets through our website:

{TLCI}(ET PRICES On The Door Advance Tickets
ay

Adult 18+ £10.00 £8.00
Concessions* £9.00 £7.00
Family** £24.00 £21.00
Child 12-17+*+* £5.00 £4.00

* Seniors and students ** Two adults and two children
*%% Children under 12 are free

Advance tickets will be posted out one week before the Exhibition.
They cannot be collected on the day.

BY CAR From M25 South and East: Exit at Junction 9
From London: Take the A3 heading South from  onto A244 towards Esher, over the roundabout
Wandsworth. Exit onto the A309 (Kingston at Esher Common, then as above.

by-bass) signposted to Sandown Park,

immediately after the exit for Chessington. For Sat-Nav users the venue's postcode is

Fork left at Scilly Isles roundabout onto A307 KT10 9AJ
Portsmouth Road. Sandown Park can be found

% mile along on the right-hand side. BY TRAIN

From M25 North and West: Exit at Junction From London and the North: From Victoria,

10 onto A3 towards London. Exit onto A244 Waterloo or Clapham Junction to Esher

at Esher Common roundabout, signposted Station (20-30 minute journey). Taxi rank at
& Southampton to Sandown Park. Turn right onto A307, station or % mile walk as follows: left onto

Esher High Street at T-junction/traffic lights. Station Road, right at T-junction onto A307.

Sandown Park can be found % mile along on Sandown Park can be found %: mile along on

the left-hand side. the right-hand side.

%a A3- The A24.

Guildford & Horsham &

Aordenizlll Warthing A free courtesy bus runs from Esher Station every 30mins from 9.45am.

Gatwick Alrport § 111 (There will be no bus between 1pm and 2pm due to the driver’s lunch break.)



