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Waheco CNC Mill Wabeco Lathe - centres - 600mm
CC F1410E D6000E « Centre Height - 135mm
. 1]

s Speed - 30-2300 rpm
» Power - 1.4 KW

*Table - 500 x 200mm
»Z axis - 280mm = Speed - 140-
3000 rpm = Power - 1.4 KW

*Table - 450 x 160mm -

= 7 axis - 320mm .

= Speed - 365-1800 rpm
= Power - 250 W

Ceriani .
Mill
David

1 2m

Wabeco 1 ® « Table - 500
Mill St x 150mm

F1210F [

s 7 axis -

280mm = Centres - 500mm = Centre Height - 200mm 403

* Speed - = Speed - 100-1800 rpm = Power - 0.75 HP = Table -

& Jwarranty 140-3000 rpm 420 x 160mm

» Power - 1.4 KW ACCESSORIES -Zaxis—gOOrgm

' ; : * Speed -

Lathe Chtfcks, Drill Chucks, Tipped 100-3 03’0 b
Tools, Boring Bars, QCTP, HSS Tools,

End Mills, Slot Drills, Machine Vices, (ARSIt

Clamping Sets, Slitting Saws, Arbors,
Boring Heads, Radius Mills, DROs,

CNC lathe cc DG“OOE Rotary Table, CNC fits, Collet Chucks,

o Contte Dittance - €00mm Collet Sets, Flanges, Face Mills,

« Centre Height - 135mm Shell Mills and Much More... TECO Lathe MD 200

= Speed - 30-2300 rpm * Centres - 300mm
= NCCAD = Power - 1.4 KW * Centre Height - 52mm
* Speed - 250-2000 rpm
= Power - 250 W

.
XN

Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide
Please contact us for stock levels and more technical detail

PRO Machine Toolis Ltd.

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 I

WWW. BI'I'I GOI'I'I a Ch i I'IBtOO IS- CO = u k sales@emcomachinetools.co.uk
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On the

Editor's

Bench

Qur next issue will include a free show guide for the 2014
Model Engineer Exhibition in Sandown. There’s still
time for you to enter the competition and tooling will
be especially welcome. The ingenuity and functionality
of tooling is important to the judges - you don't have
to exhibit a Stepperhead or a gold-plated Quorn to pick
up an award. If you would rather your work was not
judged, why not put something in the loan section?
Tools, jigs and fixtures of all kinds, even something
as simple as a machinist’s jack or a scribing
block will be of interest to your fellow
readers. | will be putting my money
where my mouth is and taking
along a selection of my work as loan
exhibits, including some items that
have appeared in Model Engineer — such as
Norden. If | can pluck up the courage, you can!

| will be holding an 'open forum' at the Exhibition for readers of MEW to come
along and share their thoughts on the magazine, ask questions and the like. |
haven't fixed the time yet but | will put a note in the next issue, or you will be able
to get details at the MyHobbyStore stand.

| plan to give a short introduction to how the magazine is put together and then
invite discussion and questions on content, style, submitting articles and so on. |
will be keeping the focus strictly to MEW and its content. All readers are welcome
and | look forward to meeting many of you then, or just around the show — don't

THE MODEL ENGINEER EXHIBITION

be afraid to say hello!

Chesterfield Curiosity

My brief report of a visit to Chesterfield
MES included a picture of an unusual

set of gauges, and invited suggestions
on what they are for. After some
thought | had an inkling of an idea,

and two correspondents confirmed my
suspicions. If you don't know, take a peek
at this month’s Scribe a Line.

Back when Ted Jolliffe was editor of
Moadel Engineer, he used to encourage
readers to use the magazine as a way to
identify various mystery items. If you
have an unusual mechanical ‘wotsit’ in
your workshop, why not send me a
picture or two so we can see what fellow
readers make of it?

One Man and His Lathe

Thanks for the overwhelming response
to my call for offers to write for this
proposed new feature. | now have
enough offers to keep the feature going
for well over a year! Already a few
articles have been sent in, and they are
each very different in approach, as well
as being readable and interesting. David
Clark has asked to take a break from his
beginner's metalworking series, so | have
been able to bring forward the start of
‘One Man and His Lathe’ to this issue. lan
Turner (an appropriate surname!) tells

us about his EW lathe on page 46, | hope
you enjoy this new feature.

Moving A CovMac Lathe

One lathe we probably won't see covered
in detail soon is the CovMac. A rather
fine old geared-head machine, with
swings of 13 and 17 inches, and a weight
around a ton and a half, it's a bit bigger
than most of us would have space for!
| say most of us, but Christopher Mills,
one of the forum users, is in the process
of rescuing one of these mammoth
machines. He's received an avalanche of
helpful advice on how to strip down and
move this behemoth safely, and we are
getting regular reports on progress.

| mention this as | know that many
readers of MEW are lone hands and the
magazine is their main link with the rest of
the hobby. If you haven't joined up to the
forum, perhaps now is the time to take a
look. There’s a wealth of help and advice
and | can promise you a warm welcome.

~-u~.n~!quw
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For the ultimate boost to precision,
productivity and capability. Fitted
and working in seconds, the
Quick-Step Mill will dramatically
extend the scope of your lathe.

{:} Drill, Bore & Tap: Cross Hole, PCD .

{3 Mill: Keyway, Gear, Spline,
Castellation, Slot, Helical
Thread/Flute, Hex & Square...

£} Saw: Radial Slitting,
Screw Slotting

{} Grind: Bore,
Cylindrical,

= | Hemingway

Hemingway Kits

Please send for 126 Dunval Road Bridgnorth Shropshire WV16 4L.Z
a colour United Kingdom TelFax: +44 (0) 1746 767730
brochure and Emalinfo@hemingwaykits.com

price list

www. hemingwaykits.com

1. AMADEAL Lid

i " www.amadeal.co.uk

/\iﬂ i See our vast range of mini-lathes, %
bench lathes, milling, grinding and boring
machines, both manual and CNC.

For professional or hobby purposes

chines that »e carry. If ruu re:.rune parts and
e not Nisted on the website, drop us a fine

No jack of all irades,
not us. '

It's what we do. It’s all we do. Isn’t it time you
chose a specialist? Free shipping on UK orders, 25
years experience and based in Bristol.

Call: 01454 324546 www.avontapdie.co.uk

MODEL ENGINEE_RS

£8%0
each,

includes WIT

*Price does NOT include P&P

Call today)
foryoursb.

0844 848 8822

OrvRsitour

STEPCRAFT

BECOME AN EXPERT

Fast, accurate and simple
fabrication of your parts.

1 machine - 1000 possibilities!

www.stepcraft-systems.com

exclusval by STONEY(} (@&

Happy to help at all times:

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




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

=

WM290V

and WMZ280V lathes

Allthese lathes are fitted with power cross feed and are supplied with 3
de 4 jaw chucks, fixed and travelling steadies, face plate and swarf tray

WM250V 3

= Centre height 125mm
« Distance between centres 610mm

= Motor 1.1kw E1,475

WM280V

= Centre height 140mm

« Distance between centres 700mm
= Motor 1.5kw

litustrated with optional mitling attachment,
which is atso avaitable for WMZ50V

s Low J0rpm speed
ideally suited to
thread cutting

e Supplied with digital
readout and stand

» Distance between
centras 700mm

e Centre height 150mm

» Motor 1.5kw

WM18 VARIABLE
SPEED MILLING
MACHINE

* 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

£1,750

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
350mm

* Motor 1500w

= Single phase

£2,900 nctuding VAT
and UK mainland
carrier delivery

BENCH GUILLOTINE

ITEM NO.7010

* Squaring facility
* Safe blade protection
* Frant measuring scale
= Compact versatile guillotine
* Fabricated for maximum strength
* Supplied with adjustable rear depth stop
* Reversible blades, ground on both edges
Shearing capacity 300mm
£150

Thickness 1.5mm

~ The Midlands
Model Engineering
Exhibition

Prices include VAT and UK mainland delivery

ANY SF'ECIAL OFFERS ARE ONLY AVAILABLE WHILE STOCKS LAST AND ARE NOT ONGOING

1: 01 428 582929 Warco House, F|sher Lane, Chlddmgfnld Surrey GUB 4TD
E: sales@warco.co. ul( W WWW.warco. co.uk
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8 A STORAGE BOX 24 AN AIRBRUSH FOR 36 ANOTHER VICE
Laurie Leonard makes a cosy THE WORKSHOP OF MANY
home for his subscriber gift Jason Ballamy considers what A friend’s request posed
we need in the workshop and David Piddington an unusual
18 A TAP reviews the Neo TRN2. machining challenge.
SHARPENING TOOL
Will Doggett continues his 27 AN INTRODUCTION TO 40 MAKING THE REDAY
build with the tap holding SHEET METAL WORK POWER HACKSAW
block. Forming and shaping are this John Harris wanted
issue's topics in Dave Fenner's something more compact
23 READERS' TIPS occasional series. than a bandsaw, and the
A triple dose of handy REDAY caught his eye.
workshop tips this month. 32 FITTING A THREE-AXIS
DRO SYSTEM TO 46 ONE MAN
AN X3 MILL AND HIS LATHE

lan Turner tells the tale of his
Stringer EW lathe in the first
instalment of this new series

Wing

49 | THE DREMEL MICRO
The Editor reviews the latest
multi-tool from Dremel, and
find out how you can win one
for yourself.

Alex du Pré completes the
conversion of his mill.

52 PLASTIC SHEET
WELDING MACHINE
Tony Rossiter makes further
progress with his unusual
workshop machine.

60 MODIFYING AN ALPINE
DRILLING MACHINE

Ted Fletcher recounts a
quarter century of tweaks
to an economically priced
machine.
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Coming up... Visit our

for extra content and
our online forum

FLA%’LPSE"?WN www.model-engineer.co.uk

number 223, we bring . |

s Self-fonding et BT xwv ]
yousseacplte | A SelfFoeding C
: ¥ facing Tool )
Finland.

We bring subscribers a
simple design for a useful
tool from a 1960 issue

of Model Engineer by

the much respected lan
Bradley, under his pen-
name of Geometer.

Martin Gearing gives us his take on soft jaws as
an aid to greater accuracy and holding difficult
workpieces, Godfrey Greeves takes an unusual
approach to milling with an ML7 and work out
your little grey cells with Peter King's Workshop
Quiz. Don‘t miss this bumper issue which also The Model
includes your free MEX show guide! Engineers Workshop
Free Plan Collection
Qver 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
Reg u I a rS table to a rear toolpost — now these plans are being

made available again through our website!

3 ON THE EDITOR’S BENCH

What's happening in the Editor's workshop? FREE PLAN
A Simple Lathe
51 SCRIBE A LINE This very simple lathe is
Your feedback on recent issues. intended as a complement
to a larger machine for
57 ON THE WIRE small and delicate work.
This month’s bulletin from the hobby Designed by J.T. Bergin,
engineering world. this neat little machine

first appeared in MEW
issue 7, October/November 1991.

59 READERS’' FREE ADVERTS
A bumper crop of bargains from your
fellow hobbyists.

Some of the other live topics on the forum include:

7 FREEXGERRA,

D LEDs - the Good, the Bad and the Ugly

Y CovMac Lathe - a ‘rescue plan’ for
a fine old machine

2 Gear Cutting Advice — making change
wheels for a Leinen L4ZS

ONTHE COVER  »»

The Stringer EW lathe was first
released after the Second World
War. lan Tumer tells us why he still

enjoys using this modestly sized : y
machine. FYERT HORBY ENGINEER. CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS SHOP

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

[Visit the Model Engineer Exhibition, 12-14 December: WWW.modelengineershow.co.uk] 7




Laurie Leonard was some pleased with his free subscription gift, he felt that it deserved
a good home. His solution could be applied to all manner of other small tools.

With my subscription to MEW
[ received a lathe tool height
setting gauge (photo 1). It arrived
in a padded envelope and after
checking the level of my lathe
bed was used to check the tool
setting whilst machining a piece of
brass (photo 2). On completion of
the job there was then a problem.
Keep it in the padded envelope as
received or make a more fitting
storage box for it? It may have
been a 'freebee’ but it deserves the

same treatment as any measuring
instrument. A box had to be made. > 5 J

Lathe Tool Height Setting Gauge in use. INSET: View of the Gauge.

Construction
As no suitable ready-made box was
available it was decided to make one out
of wood. As with most jobs like this the
(2 103 actual material was determined by what
— ‘J\"' g was to hand. The wear and tear on the
UL

EN

Drawing 1

©

1) box would not be great so a relatively thin

section of wood would suffice and some
Ry o 6mm ply was to hand. This is strong for
its thickness but has to be worked with
respect to prevent the plies separating.
The Gauge was measured to determine
the inside measurements of the box and
from these the pieces of ply were cut.
Drawing 1 shows a plan view with the
internal measurements as it is they that
matter. The overall measurements to give
the cutting/finished parts list can be
calculated from these for whatever
thickness of wood the constructor chooses.
A sliding lid was chosen so the main
P ‘\\ section of the sides and back is as shown
V= in drawing 2. A piece of 3mm ply was
A P '@) available for the lid so the groove was
2 routed 3mm wide to accept it. As 6mm ply
2/ was being used for the sides the groove
was made 2mm deep.
Plan view of box As an alternative, a hinged lid could be
used but the thickness of the back and lid

55

()
A\

N
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Height Gauge Storage Box |

An alternative hinge arrangement
for the lid.

Drawing 2

wy

_ .

Y

j

36

Back
and side
section

would have to be sufficient to take the
hinge and it will probably be necessary to
file off the points of the lid hinge screws
after insertion. Photographs 3, 4 and 5
show the hinge details of a box made for
chisels together with detail of the clasp
used. Ply was also used for this box but
was ¥ inch for the sides and % for the lid.
An internal height of 28mm will
accommodate the gauge so this is the
height of the front of the sliding lid box
and the front, back and sides of the hinged
box. An insert is glued internally to both
sides to locate the gauge and prevent
movement in transit. This is detailed in
drawing 3 (overleaf). As the gauge carrier
rod is % inch diameter a drill of this size
was used to make the hole which was then
used to mark the two saw cuts (photos 6 &
7) which create the opening for the gauge.

Hinge fitted showing the filed off
screw points.

The front back and sides were dry
assembled and clamped to enable the
width of the sliding lid to be determined,
(photo 8). When a piece of 3mm ply had
been cut to size and the edges cleaned up
with sandpaper, its sliding fit in the
grooves was checked and the latter

LJd width being measures on rhe box, dry assemb;'ed
and clamped.

Dm‘;‘mg the % inch ho;‘e in borh inserts srmuftaneous;‘y.
INSET: Insert marked ready for sawing to provide the openings.

Crh arrgemenr ued for the
hinged lid.

cleaned up with
sandpaper until an

acceptable fit had been obtained. A piece
of the 3mm ply was cut for the base. The
individual pieces are shown in photo 9
prior to gluing. The lid is oversize at this
stage and after assembly, when the glue

The box p;eces.before assembly.

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk 9




Drawing 3

28

i

o

¥

J
r0.125in—
b

Insert
detail '

had dried, the top was inserted so that its
length could be marked for final cutting
(photo 10). A piece of thin wood (a lolly
stick) was cut, and glued (photo 11) to
provide a grip for the sliding lid.

A view of the completed box is shown in
photo 12.

Conclusion

The box protects the gauge when not in use
but is provides easy access to it when it is
required. With a little ingenuity, the idea of
a box with internal supports can be adapted
to store all manner of small accessories. B The completed box.

Coming up in Issue 4494

MODEL

ENGINEER

o NEW SERIES

Patriotism - a 5 inch gauge Locomotive
¢ A Hydraulic Counterbalance

BLOODHOUND * Making an Oil Box

SUPERSONIC CAR o A Hot Air Engine

Image courtesy Siemens NX.
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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




Filing Rest

for the Warco 220 Lathe &*

In the days when hobby milling machines were unusual, a filing rest was
a simple aid to filing accurate flats on round stock. They still have their
place in the workshop and Peter Shaw offers us this neat design that can
be adapted for many types of lathe, by modifying the mounting bar.

This filing rest is designed for
use with the Warco 220 lathe
(a rebadged Mashstroy C210T).
Along with a simple indexing
mechanism it can be used to

create flats by filing, thus easing
the production of hexagons and

the like on the end of a bar. The
design leans heavily on Stan

Bray's design (ref. 1), modified
by an idea picked up elsewhere

by lan Bradley, and adjusted to

the 220 lathe. Photograph 1 shows

(]

probably The Amateur's Workshop

fit

the completed device whilst fig. 1
shows the General Arrangement

of the device.

lthough the materials | used all
Acame from my surplus materials

store, as the photographs will
show, | have assumed new metric
material in the drawings. There is
nothing particularly difficult involved in
making this device, nevertheless, there
are a few problem areas. These are
described in detail in the text.

Completed
filing rest.

Base Adaptor (fig. 2)

The major problem here is how to mark
out and create the 66mm arc in the Base
Plate Adaptor. | solved this problem by
drilling two suitable small holes in the
centre of the 8. 1mm fixing hole positions,
then fastening the bar onto a piece of
wood through these holes. Next, | placed
another piece of wood, 10mm thick
against the side of the bar, and fastened
that in place. | was now able to mark out
the arc. Photograph 2 shows the idea.
Another problem arose on completion in
that | made my base 140mm long, and
this made the eventual filing position
quite close to the topslide and toolholder.
Whilst it is usable like this, it does need
the top-slide moving to the right. The
drawings have been modified to give an
extra 10mm clearance by making the base
150mm long. Once marked out, the waste
material can be removed by chain drilling,
using a ‘Junior’ hacksaw to join the holes,
followed by filing and finished by draw
filing to produce a smooth curve as shown
in photos 3 and 4.

The base plate and the lifting plate are
identical in size. Furthermore, the lifting
plate requires three holes which are
exactly in line with the two guide pins
and main pin which are permanently
fastened in the base plate. It is
recommended that the two plates
be temporarily stuck together
with, for example,

Fig. 1

General Assembly

cyanoacrylate glue. They
can then be cut and

either filed or milled

to the same size,

and have the two
4mm holes and a
small hole for the mm
hole drilled through both
parts before separating. The 6mm hole
through the lifting plate can now be
drilled full size. Mark the two pieces to
ensure that correct relationship is
maintained on assembly.

Mill or file the channel and the
corresponding part on the base plate
adaptor, then permanently fix together. |
chose to use soft solder, but a good glue
such as epoxy resin would be just as
satisfactory especially as the main pin will
be screwed and glued into both parts. Of
course, one could also use silver solder!
Drill the 4mm holes, and drill and tap the

12 www.model-engineer.co.uk
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Weekend Project "

Marking out the 66mm radius curve. Base adapter parts.
6 x Tmm hole through both parts. Prepare E
the guide pins and main pin and
permanently fasten in place using
cyanoacrylate glue for the guide pins and
a screw locking compound for the main
pin. It may be of assistance in maintaining
vertical positioning whilst the glue is
setting if the lifting plate is used to provide
support during this period. Photograph 3

Base adapter assembled.

F'g' 2 shows the individual
parts for the base adaptor whilst photo 4
o4 shows the completed assembly.
2 holes —
Qo © Q ® | drill o4 -
o Drill @5.3 Lifting Adaptor (fig. 3)
g Tap M6 x | Start by gluing two pieces of 3mm steel
L g plate together, then mill or file both sides
50 and the bottom to create good edges
60 which may then be used as datums. Now
e T T mark out the various centres, arcs and
_Ill =B L | Thread Mé x | lines as shown in photo 5. Now, as the
T S T i Pi ; ; three 3.6mm (4ba clearance) holes along
7.5 B Main Pin ZGL"de Pins the bottom edge are to be used to fasten
Base Plate 150 the side plates to the lifting plate, it
25 would be a good idea to spot through the
—1 side plates to ensure correct positioning,
% - TJ - but the spotting drill must be no larger
“ kn than the tapping drill to be used. Also the
il = -3 é} __ﬂ two 4mm holes near the top must be in
‘-( line to take the phosphor bronze roller
pins, but will initially be used to support
a pair of sacrificial rollers to assist in
\ ; maintaining a truly circular external arc
%"“Pﬁsfl irl;ﬁ’;sal e when filing the external 7.6mm radii.

P o Therefore, the initial drilling of these
holes must be suitable for the axle for the
sacrificial rollers, and no greater than that
required for the roller pins.

. The two sacrificial rollers were made
‘—55—- from mild steel and mounted, one on each
side of the plates, by means of a suitable
= m]:’—;—;—‘ i| i i | i I small diameter nut and bolt for which a
5

Base Plate Adaptor

Fixing hardware:

Hex head bolts: 2 off 8 x 1.25 x 20

Washers: 2 off @8

Base Adaptor‘ All dimensions in mm
All materials mild steel unless otherwise stated

Marking out the side plates. >

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.ulk ) 3




Fifing thie side. platss.

clearance hole was drilled through the
centres of the 4mm holes. Remove the
majority of the 12.5mm internal radius by
hacksaw before filing. Photograph 6
shows the filing work underway. Finish the
filed surfaces by draw filing. On
completion, remove the sacrificial rollers
and open out the two holes to 4mm for the
roller pins.

Now drill small holes, say 2mm, through
the centres of the three holes near the
bottom. These will be used to spot
through into the lifting plate. Mark the two
side plates to aid correct location later and
separate. Prepare the roller pins.

Using cyanoacrylate glue, temporarily
fasten a side plate to the lifting plate using
a flat surface to get the two plates square.
| had difficulty with this due to the
cyanoacrylate glue setting too quickly. In
the absence of a longer setting time, then
a quick setting epoxy resin glue may be
better as these glues have as much as five
minutes in which the two parts can be
adjusted. When set, spot through into the
lifting plate, note which side plate was
used to ensure correct assembly later, and

Completed
side plates.

separate. Now drill and countersink the
side plate, and drill and tap the lifting
plate. Re-assemble using 4BA or
equivalent csk screws, insert the roller
pins, and glue the other side plate to the
other side of the lifting plate. Spot
through, drill, countersink, and tap as
before. Photograph 7 shows the finished
side plates.

Note that Stan Bray suggests 5BA, 1/8 inch
or 3mm in this position. | used 4BA because
| have a stock of these items, but in reality
you can use whatever is convenient.

Stan Bray says that there are differing
opinions on whether or not the rollers
should be hardened. He thinks that they

14  www.model-engineer.co.uk
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Turning the adjusting nut.

should be hardened and so made his from
hardened silver steel. | made mine from
ordinary mild steel, my logic being that if
they do become worn, they can be easily
replaced, and mild steel is cheaper than
silver steel! | also decided to have a pair of
vertical guide rollers to give side guidance.
These are optional, but if not required,
then the rollers will need to be 2mm wider.
As Bray says, there is opportunity to have
different shaped rollers for different
purposes. Photograph 8 shows the
completed parts for the lifting structure
whilst photo 9 shows it assembled.

Adjusting Nut (fig. 3)

This can be either a simple turning job
with no graduations, or a more complex
device if you wish to know how far you are
lifting or lowering the device. | used a 6 x
1mm screw for the main pin, hence one
complete turn lifts, or lowers, the lifting
unit by Tmm. | therefore decided to make
ten equally spaced divisions around my
nut, thus giving the possibility of adjusting
by 0.1mm or less. This posed a problem
in that | have no easy means of producing
a division by ten, so | had to make up a
temporary device as shown in photo 10
which shows the use of a 50t change gear
wheel with every fifth tooth marked.

The adjusting nut, in my case, was sawn
roughly circular out of some steel plate.
One side was filed to remove any major
lumps and this side placed against the
steps of my small 4 jaw chuck. In this
position, the other side was faced smooth,

Lifting unit
assembled.

1. Making Small
Workshop Tools
(Workshop
Practice Series
14), Stan Bray.

and the centre drilled and tapped 6 x Tmm
thus ensuring the tapped hole was
concentric with one side.

Next, a largish stub of steel was mounted
in my large 4 jaw chuck, turned to produce
a vertical face and a diameter against
which the change gear could bed. This
diameter was made long enough to allow a
spacer to be inserted between the change
gear and the embryo adjusting nut, but at
the same time slightly less in length than
the combined width of the change gear and
the spacer. A further short length was
turned down and screwcut to 6 x Tmm,
finishing off with a normal die. Now the
change gear, the spacer and the embryo
adjusting nut could all be mounted with the
finished face of the nut against the spacer.
The rim, and the remaining side of the nut
could now be turned. Photograph 11
shows this in progress.

The circumference of the adjusting nut
was marked out using the device
described above, and a screwcutting tool
mounted on its side with the point at
centre height. What | found was that |
could hold the device in engagement,
whilst racking the carriage back and forth
to make the cut. After marking, the slots
were deepened using a needle file and
every alternate slot filled with black paint.

Final Assembly

Prior to painting, | glued the two bronze
roller pins into one of the sideplates using
cyanoacrylate glue. My logic for this is that
if | decide to replace the rollers, then there

Filing rest in use.

Weekend Project "

Temporary indexer.

is less to fall apart on disassembly. | also
painted as a single part, that side plate
and the base plate including the screw
heads. The screw heads on the other side
plate were left unpainted thus giving me
an immediate indication of which screws
to undo.

| painted my unit with Hammerite which |
find gives a thick coating which remains
soft for quite a few days. | was therefore
prepared for fitting problems once | had
painted the device and so it proved. As a
result, | fitted washers between the rollers
and the side pieces: the size of the ones |
used being shown on the drawing. Any
suitable washer will be satisfactory here,
but note that the use of the two washers
per roller required a reduction in their
width: the drawing dimensions allow for
this assuming washers of 0.9mm
thickness. In addition, | decided to use a
large washer between the adjusting nut
and the bottom of the lifting plate. | note
that Bray does not do this, and indeed on
one of his photographs points out the
marks made by the rotation of the
adjusting nut. Photograph 12 shows the
completed unit being used on the lathe. B

[
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= MT2 Spindie Taper
= Face mill capacity 20mm,
end mill 10mm =Table cross
travel 90mm, longitudinal
travel 180mm

m HDHII SPINDLE  EX VAT ING VAT

SPEED

MO0 150W/Z30V 100-2000rpm £320.00 £304.60
MO3000 ATOWV230V_0-2500rom _ £476.00 £574.80

* Precision engineerad
metric milling/drilling
with cast iron head,
base & column
= 16mm drill chuck.
= Spindle speeds
100 — 2150mm

230v motor

Clarke DRILL PFIESSES

oTablesiit0-45° IR
- Ieft & right » Depth

gauge = Chuck guardsy

- B=Bench mounted

F=Fhor standing

MODEL  WATTS/ EXC.VAT INC.VAT
SPEEDS

tws ET? 99 ine! \W
BENCH GRINDERS
m LOOR STANDS

COmE Com plete with bolt

mcunn and feet anchor holes =
STAND FROM ONLY £41.990 . /=
EX. VAT £50.39 INC. VAT
. AVANLABLE

vrhsmﬂe &
&"drystone
#With sand ing belt

;s ENGINEERS
BENCH VICES
= A range of fixed and swivel

vices with t al
cast iron co?gtzr‘ﬂcﬂg

[FROM ONLY

smmi HI.QQ
Fixed £20.08
Swivel £20.98
Fixed £43.00
Swivel £46.99

MECHANICS
PROFESSIONAL
TOOL CHESTS/
CABINETS ®
IHII.I'

7

£6 325 “torn

mwm

BALLooooas

MHNGE ¥

MODEL  DESC. Wllh: m!Bt'II'ITIIIG'II'.IT
(UJCTCBO0B 6 Drchest BO0N260%340 £52.09 £83.50)
CTCO00B 9 Drchest 610x255x380 £64.00 £77.09

CTC5008 5 Dr cabinet 675x335x770 £119.98 £143.98
CTCBODB  BDr  610x330wi070 £104.09 £125.99
chesticab set
(Z)CTCTO0B*T Dr cabimetf (e330xf75 £129.08 £155.08
CTC13008 13 Dr szummm £140.08 £170.98)

CIII‘EI! WORKS[;!EEE

* Folding and fixed frames avaikable

* Robust, rugged construction = Overload
safety valve * Keal

for lifting modeks |

RBO AIR

| "*-'-'m?ffe comanssons

TOOLS I
8/250 STOCK

St 82 A » Superb range ideal for DIY,

AELL AT hobby & semi-professional use

MOTOR CFM_TANK E.'H'AT ING VAT
2Hp 7.5cim 24t £05.00

25“1) ¥E MEH‘J%H&Q
25Hp 8.5 EDItr 2‘14&.93 EIIQN
3Hp 155 S0itr £210.90 £263.08
3Hp 145 1001 £260.08 £323.08
3Hp 14 150itr £419.00 ES02.80

'Stai]onanr belt driven $was £107. VAT
“was £110.98 inc. VAT # was £167.98 inc. VAT

RKBENCHES
=Sturdy bower shelf
powider coated fini

Shown fitted with
optional 3 drawer
unit ONLY
£84.99 EX.VAT
£101.99 Inc.VAT

DIMS
MODEL WxDxH (mm)  EX VAT INC VAT
CWB10008 1000x650x880 E149.96 £170.98
1500x650880 £199.96 £230.98
2000x650880 E255.98 £311.98

m TAP & DIE SETS
M R

oo R Mt )
GClarke HYDRAULIC

LIFTING TABLES
* |deal for lifting & ]

moving el R

. Foot pedal operated

Clarke PoLisHING kiTs

* Kit Inc: Tapered spindle, .
{:UI.oured mop for in mal

ng, pure cotton mop
fur h|gh puhsh ﬁn|s11 &
pdlshm&cum ound s
" £19.98 Bx VAT £23.98 Inc VAT
6" £24.90 BEx VAT £29.99 ine VAT
8" £29.08 Ex VAT £25.98 Inc VAT

Clarke AR

FROM ONLY

£2 3t

_rmu LY
HUGE CHoicE Yl {

IN-STORE/ONLINE D *21 i PPN
DESCRIPTION EX VAT INC VAT
Alr Hammer £17.08 £ .59
Die Grinder Set ~ £21.00
Dual Action Air Sander £22.90
1/2" 5q. Drive Ratchet £29.98
W hirdill  £2000

AT27B
Z3C V2" Sq.Impact Wrench £29.98
12" Ratchet set £36.00
ngh Spﬂed Saw mm

494k

500 PAGE
CATALOGUE

BOLTLESS
QUICK ASSEMBLY

= Simple

fast assembly(§

in minutes

uging only

ahammer
=m

=11 damp's

{-Z5mm Micrometer

. STATIC PHASE
CONVERTERS

MODEL MAX.MOTOR FUSE  EX. VAT INC.VAT
251? 10amps £229.00 £274.80

20amps E£268.00 E3PED

32amps £319.00 £382.80

s ROTARY
TOOL KIT

Kit includes:
» Height adjustable stand with damp
= 1m fiexible drive = 40x awessones.fcunwmshles

CORDLESS ROTARY TOOL WITH 262 PIECE
ONLY £32.00 EX.VAT £30.50 INC.KAT

control = 230v motor

* |deal for lifting models &

MODEL  CABLE MAX LOAD{ url
n a -n

'.:‘ﬂﬂ ﬂH £9098£119.98

_ All models include:

£9.08 ci1.98 |

GETYOUR
FREE GOPY!jpg

INSTORE

Glarke METAL LATHE

* 300mm between centres * LH/RH mread

screw cutting = Electronic variable 5 3p

* Gear change sat Self centering Jawohuck
rd CL300M

y COMPACT
PRECISION LATHE

= Variable speed
* 250mm between centres

M “Does not require’
WELDERS " 2™
= Gas reguiator ® Earth &

mask

= Welding torch * Prod0-

161TE FROM OHLY

inciudes

pocges R 4

MODEL _ MIN-MAX AMPS EX VAT INC VAT
(2NG*  35-90 £100

I:IIIHI! INVEFITERS furARC

waldlng.
1 utilising
i | 67mw the latest
5 chnology
* Low amp operation -
ideal for auto bodywork &
T ld!siﬂjnlem steal |

when Arc is struck Protacts to EN379 » Suttabla
or arc, MIG, TIG & gas welding

Clarke 100N
* O Drawer Chest
with top cumpaﬂmantTOOL CHEST
* Felt-lined drawers
= Siylish stained pine
with Anfique Brass
finish Sted hinges, side
handles & reinforced
cormers® LexH 610
280 x 440mm

CHW-9

VISIT YOUR LOCAL SUPERSTORE Rkt *NEW STORE |

BARMSLEY Pontefract Rd, Barnsley, 571 1EZ
B'HAM GREAT BARR 4 Bi rrningham Rd.

B'HAM HAY MILLS 1152 Coventry Rd, Hay Mills
BOLTON 1 Thynne 5t. BL3 68D

BRAD FORD 105-107 Mannlngham Lana B 3BN

BRIGHTON 123 Lewes Rd, BN2 2i
BRISTOL 1-3 Church Rd, Lawrenua Hill. BE5 9JJ
BURTON UPON TRENT 12a Lichfield 5. DE14 307

CAMBRIDGE 181-183 Histon Road, Cambridge. CB4 3HL 01223 322675
029 2046 5424

CARDIFF 44-46 City Rd. CF24 30N
CARLISLE 85 London Rd. CA1 2LG
CHELTENHAM 24 Fairview Road. GL52 2EH
CHESTER 43-45 5t. James Street. CH1 3EY
COLCHESTER 4 North Station Rd. CO1 1RE
COVENTRY Bishop Bt. CV1 1HT

CROYDON 423-427 Brighton Rd, Sth Groydon
DARLINGTON 214 Northgate. DL1 1RB
DEAL (KENT) 182-185 High St. CT14 6B
DERBY Derwent St. DE1 2ED

DONCASTER Wheatley Hall Road

DUNDEE 24-26 Trades Lane. DD1 3ET
EDINBURGH 183-171 Piarsfield Terrace

22783

01226 732297
01241 358 7977
0121 7713433
01204 365799
01274 390962

01273915999
0117 935 1060
01283 664 708

EXETER 16 Trusham Rd. EX2 806
GATESHEAD 50 Lobiley Hill Rd. NEB

GLOUCESTER 221A Barton 5t GL1
GRIMSEY ELLIS WAY, DN32 98D

LEICESTER 69 Melton Rd. LE4 6PN
01228 521 666
01242 514 402
01244 311258
01206 762831
020 8763 0640
01325 380 841
01304 373 434
01332 290 931
01302 245 999
01382 226 140
0131 659 5519

GLASGOW 280 Gt Western Rd. G4 SE)

HULL 8-10 Holderness Rd. HUS 1EG

ILFORD 746-748 Eastern Ave. 1G2 THU

IPSWICH Unit 1 Ipswich Trade Certtre, Commercial Road
LEEDS 227-229 Kirkstall Rd. LS54 2A5

LINCOLN Unit 5. The Pelham Centre. LNS 8HG
LIVERPOOL B0-88 London Rd. L3 SKF
LOMDON CATFORD 288/291 Southend Lane SEB 3RS
LONDON & Kendal Parade, Edmonton N18&
LONDON 503-507 Lea Bridge Rd. Leyton, E10
LONDON 100 The Highway, Docklands
LUTON Linit 1, 326 Dunstable Rd, Luton LU4 83
MAIDSTONE 57 Upper Stone 5t. ME15 GHE

ESTER ALTRINCHAM 71 Manchester Rd

IU.HSHEI.II 168 Chesterfield Rd. South

Minimum cali charges from a BT landline are 5p/min to 0844. vary.
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 time. Al offers subject to availability, ES&OE.

(392 266 744
4

4HY

1623 622 60

MIDDLESBROUGH Mandale Triangle, Thomaty
NORWICH 282a Heigham 5t. NR2 417
NOTTINGHAM 211 Lower Parliament St.
PETERBOROUGH 417 Lincodn Rd. Millfield
PLYMOUTH 58-54 Embankment Rd. PL4 SHY
POOLE 137-139 Boumemouth Rd. Parkstone
PORTSMOUTH 277-283 Copnor Rd. Copnor
PRESTON 53 Blackpool Rd. PR2 6BU
SHEFFIELD 453 London Rd. Heeley. 52 4H)
SIDCUP 13 Blackfen Parade, Blackfen Rd
SOUTHAMPTON 516-518 Portswood Rd.
SOUTHEND 1139-1141 London Rd. Leigh on Sea
STOKE-ON-TRENT 362-396 Waterloo Rd, Hanley
SUNDERLAND 13-15 Ryhope Rd. Grangstown
SWANSEA 7 Samlet Rd. Llansamlet. SAT 9AG
SWINDON 21 Victoria Rd. SN1 3AW
TWICKENHAM 53-85 Heath Rd.TW1 4AW
WARRINGTON Unit 3, Hawley's Trade Pk.
WIGAN 2 Harrison Street, WNS SAL
WOLVERHAMPTON Paridfield Rd. Bilston
WORCESTER 48a Upper Tything. WR1 1JZ

Calls from mobiles and other networks may

01642 677881
01603 766402
0115956 1811
01733311770
01752 254060
01202717913
0239265 4777
01772 703263
0114 258 0831
0208 3042069
(23 8065 7788
01702 493 42
01782 287321
0191 5108773
01792 792969
01793 491717
020 8892 9117
1925 630 937
01942323 785
01902 494186
01905 723451

OPEN 7 DAYS

3 EASY WAYS T0 BUY...
IN-STORE
65 SUPERSTORES

ONLINE
www.machinemart.co.uk
MAIL ORDER
0115 956 5555

COLLECT




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 2

A Tap Sharpening Tool

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

The main base

The main base (fig. 5) was going to be
made from some 4x2 inch channel but

| was unable to get it into the workshop
at the time. My solution was to make
the channel from angle. | cut two pieces
of 50x560mm angle 350mm long and
placed them edge to edge with the aim
of bolting them together with plates on
the under side and counter sunk bolts
from the top. This was going to be time
consuming so | decided to weld them
instead with some big tack welds, as this
was the easiest compromise for me. It
would still be practical for those without
welding equipment to bolt the angle
together. At the same time | welded two
pieces of 10x20mm in the open ends.
These were drilled and tapped before
welding so that | could bolt the support
angle to them.

The carriage support angles were also
cut from the 50x50 angle as they were
fixed to the end of the base, having first
had the holes drilled in them for the
carriage rails and base fixings. The
support angle and base are shown in
photo 24 with the support angle bolted to
220 the main base. After the support angles
were fitted the carriage rails and carriage
were fitted to check for fit (photo 25).

It was now time to fit the column to the
base. The fixings heads had to come
through from the under side of the base,
so they didn't interfere with the raise and
lower block at its lowest position. The
position of holes were marked out and
drilled and tapped M5 in the base of the
column, then the hole positions were

Fig. 5

Base And Left Hand Rail Support
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transferred to the base and drilled.
Photograph 26 shows the column
screwed in position.

The tap holder

The tap holder (fig. 5) is basically a drill
chuck on a shaft with an index to align the
flutes of the tap in the right position and
hold them there to grind them.

Tap holder body

To make the tap holder body | used a piece
of steel 356x100x55mm. This size was chose
as in keeping with a new ‘2inch drill chuck.
The block was cut from a longer piece and
for some reason the cut was of line and out
of square. | put the piece in the vice of the
milling machine and squared it up. This
operation could be done on the lathe, if a
milling machine is not available, with the
aid of a four-jaw chuck.

After marking out | drilled a pilot hole
on the drilling machine but as the drill
was only 6mm the hole wandered on the
way through. To remedy this | reduced
the 100mm thickness to 68mm by cutting
the back off, then | put it in the four jaw
chuck and faced it to finish at 65mm
thick. | then reversed the block in the
four-jaw chuck and centred it with a
centre and a clock dial using the marked
out hole (photo 27).

Having got the hole centred | opened it
up with a larger drill so that | could get a
boring bar in the hole and then bored it
to size. Using a boring bar brought the
hole back parallel with the sides and
bottom.

Tap holder shaft

The second hand drill chuck that | was
going to use wobbled when | tested it
on a test mandrel so this was not used
and a replacement %2inch drill chuck was
purchased off the internet.

The shaft to carry the drill chuck was the
next part to be made from a piece of steel
22mm in diameter. | turned the end to fit
the drill chuck which has a %4 inch UNF
thread about 15mm long with a small
counterbored register. This was
reproduced on the shaft with a register
at the back of the thread to locate the
drill chuck.

The shaft was then put in the chuck the
other way around and faced off. A centre
drill was used so the end could be
supported with a rotating centre. | could
then turn the shaft to 2 inch in diameter
and a length of 80mm, leaving a shoulder
off 5mm at the thread end. The register
was used to hold the end to turn the shaft.
After finishing the shaft to size a section
was further reduced in size for the clamp
screw to bear on and to stop the rest of
the shaft being damaged (photo 28).

The index ring was made from some
33mm diameter steel. This was faced and
centre drilled and then 8mm of it was
turned to 20mm diameter. A % inch hole
was then drilled and reamed in it. The 33
diameter was reduced to 32mm to keep it
concentric and the item was then parted
off, after deburring. To hold this ring on the
shaft | used a 2BA socket head grub screw.

’ " 115 A
e Al st
The tap holder assembly.

Clamp screw

This was made from a piece of steel 16
mm in diameter, a 6mm wide section was
knurled and a 13mm length turned down
to make an M6 thread. The end of the
screw is rounded to minimise damage

to the shaft. When | finished the painting
of other parts, the screw was finished

by heating it to a dark blue and then
quenched in oil to make it black.

All the parts for the tap holder can be
seen in photo 29 and roughly assembled
in photo 30 the photos show the parts
before any finishing was done or the lines
put on the indexing ring.

Graduating the scales

As the ring on the end off the chuck

head needed some lines marked on it for
indexing the taps to a positive position, all
the graduations and index lines where done
at the same time. This meant only setting up
the milling machine with the dividing head
once (this could also be done on a lathe).

Tap Sharpener Tool Build |

The dividing head is one that | made to fit a
Myford lathe that | some years ago, it uses
Myford change gears to do the dividing.

To hold the graduation scales and the
index ring and make certain the lines were
uniform, | used a mandrel in the Myford
chuck. To do this | first fitted the chuck to
my lathe, which has a modified back plate
with a myford thread and register (photo
31). | put a piece of scrap 20mm threaded

Back plate.
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rod in the chuck then | turned it a %4 inch
diameter stub to fit the largest ring.

The index ring was then fitted to the
mandrel using its clamp screw, then a light
skim was taken on the part that was to have
lines put on, to make this part of the ring
symmetrical with the shaft hole (photo 32).

The chuck with the ring was then
unscrewed from the back plate and
screwed onto the dividing head, so that
the lining could be done (photo 33).

The index ring scales

| used a 60-tooth gear wheel to align the
lines on the index ring for the back of the
tap holding head. Because some taps
have four flutes and others have three
flutes, the index required four and three
lines to match the taps that were going
to be sharpened. 60 divides by both four
and three, so | used every fifteenth and
every twentieth tooth for the lines. The
four lines were cut all the way across the
face of the ring using a single point cutter
| made. Two of the three rings were only
cut half way across to help identify them.
The first long line was numbered 1 and is
the common line to both three and four
fluted taps the other lines were numbered
sequentially using small number stamps.

Tap Indexing Parts

The carriage scales
are not that important
and can be left off if
you don’t require them,
however, 1 thought it would
make the tool look better
and not so agricvltural.

After the index ring had been done it was
removed, the chuck refitted to the back
plate and the mandrel was reduced in size
to 6mm to accommodate the carriage
scales. The same procedure was used on
them to produce their lines. The fixed
rings for the graduation scales were done
in the same way but only required one line
on them (photo 34).

Carriage scales
The carriage scales are not that important
and can be left off if you don't require
them, however, | thought it would make
the tool look better and not so agricultural.
To cut the carriage scales | put a 32-tooth
gear (photo 35) on the back of the dividing
head and used this to direct index from
it to the rings. As | cut the 32 lines. The
maths for this are 1.25 screw pitch dived
by 32 = 0.039mm per line, essentially
0.04mm or 0.0015 thou. Every forth line
was made longer for easier reference. The
Y carriage scales are shown in photo 36.
Photograph 34 also shows the column
scale and the fixed line finished the fixed
line is above the cap head screw and
below the moving scale.

- Holding the body of the tap holder in the
The body line. milling machine vice and using the same

The fixed line.

Y Carriage.
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Tap Sharpener Tool Build |

40mm length of Mé studding

Fig. 7
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Positioning bar

Clocking the back stop

cutter that | did the index ring and the
scales with | cut the fixed line on the
holder body (photo 37). The other two
fixed lines were done in the same way by
holding them with the machine vice.

Tap holder positioning and
clamping on the Y carriage

A way of holding the tap holder in position
after removal and repeating the position
accurately was a problem, as | could not
work out how to position the chuck with
the tap in it on the tool table. The position
is important to maintain the profile and
position of the taps flutes. The only way

| could see to do this was to remove the
holder and put it on a steel plate or surface
plate, and use a square to line up the flute
with the square.

This threw up another problem - how to
locate the holder in the right position for
grinding after replacing it on the table?
The answer was to put a locating bar at
the back, in line with the rails that the
carriage runs on and use a clamp to hold it
in position (fig.7). The forward and aft
position of the tap holder is not critical, as
long as it will fit under the clamping screw.

Temp set up.

The position on the back stop is, as this
keeps the tap flutes in line with the
grinding wheel.

Two holes are used to hold the clamping
studs as well as the back bar, they are set
out at 50mm centres 68mm from the back
of the carriage. The bar at the back of the
carriage was made of 12mm square
material. It is 80mm long and is held in
position by a M6 socket head cup screw at
one end and the clamp stud and nut at the
other. Photograph 38 shows the bar being
set square to the carriage rails with a dti
on a magnetic base. The method was to
run the Y carriage back and forward with
the clock arm in contact and then locking
the bar in position when | was happy it
was within acceptable limits.

A clamp bar was made from a piece of
10x20x60mm with two fixing holes set at
50mm centres another hole was drilled
and taped M6 in the centre for the clamp
screw. A temporary set up can be seen in
photo 39.

The clamp bar is held in position on the
studding with nuts top and bottom on both
sides of it. To hold the tap holder in position
a clamp nut made from a 6mm piece of
studding screwed in to a knurled aluminium

Clamping screw.

knob is used. The detail is in fig 7, it is also
shown in photo 40 in close-up with the nuts
that clamp the plate in position.

The wheel guard

Having got this far and ready to start
grinding taps it is now time to think about
guarding the grinding wheel. My initial
thought was a half round guard in steel,
but this was going to get in the way and
being small | would not be able to see
much. The guard is not to stop sparks so
much as it to stop the grinding wheel from
hitting the operator when it goes bang, as
these small wheel have a habit of doing
when worked hard.

To make the guard my only real option
was to make it out of clear plastic. |
needed to see what was going on when
changing the grinding wheel and when
setting without removing the guard, as if
something is removed it doesn’t always
get put back on. To make the guard | used
some clear polycarbonate that was % inch
thick cut to 100mm square and secured to
the body support bracket with a 5mm

socket head cap screw.
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EXCLUSIVE
READER OFFER

LO39 HIGHLANDER PLAN ONLY £45'"
BETTER THAN HALF PRICE

Don't forget
subscr ibel's save

AN EXTRA 59

on all orderst

For a limited time Myhobbystore are offering readers of Model Engineer and
Model Engineers Workshop the chance to purchase the popular LO39 Highlander plan
for just £45 instead of £92.50, that’s a huge saving of £47.50!

The LO39 is an 18 page LMS 4-6-0 Standard Class 5 Locomotive, 7:in gauge plan
by Martin Evans. It is an up-to-date and efficient design intended especially for the
miniature passenger-carrying railway, where heavy loads must be hauled consistently.

Don't forget to place your order before 15th November 2014 to take advantage
of this special discounted price.

AVAILABLE FROM

ONLINE: www.myhobbystore.com/lo39
BY PHONE: 0844 848 8822 (Phone lines open Mon-Fri 9am - 4.30pm)

Subscribers will receive an additional 5% saving if their subscription details are correctly linked with their MyHobbyStore account
Prices are correct at time of publishing. All prices are exclusive of P&P. Offer ends 15/11/2014. "Postage and packing not included.
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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!

This month’s winner,
Dave Greenham, doesn’t
waste a scrap of silver solder:

While clearing up the shop today, | came
across a gadget I'd bought years ago from a
petrol station.

It was a telescopic torch like the magnetic
pickup tools you can buy. The torch had long
ago fallen apart and fell into the black hole,
but | hung onto the telescopic part as one day
I'd find a use for it.

Doing some soldering the other day and
burning my fingers as the rod got smaller and
smaller, | had a thought - that tool. | dug it out
and took what remained of the torch off. Then
found a little crocodile clip. And fixed it to the
shaft of the telescopic rod with a ¥s inch rivet,
see pic. | now have a tool to hold those little
bits of expensive solder and can use them
without burning my fingers and hand.

Dave Greenham, Loughborough

This month’s runner-up is Adrian Holmes,
who receives a book from the Workshop
Practice series.

Pete Targett also gets a prize of a Workshop Practice
book, even though his tip is a red rag to a bull:

Whenever | have disturbed a machine setting necessary as part of

Here's a simple tip for helping to keep your a machining process, such as a top slide or the head of my mill. |
workshop tidy: A trouser hanger from lkea with the may not have the time to accurately reset it at the time and just put
hook removed and the back end screwed to a bench it back roughly in place. So | have a 'red flag', just a small piece of
is ideal for holding a black sack firm and ready for coloured cloth and a magnet cloth which | attach to the disturbed
popping in bits of rubbish. The felt strip grips the bag item. It then reminds me not to use that facility for anything
perfectly! serious until it is properly reset. Also good for vices removed from

mills and not clocked when put back, chucks on round tables, lathe

Adrian Holmes, Billericay gearing set to imperial or metric. The list goes on...

It deals with that 'did | or didn't I' question that we all get to
ponder from as time marches on.

Pete Targett, New Zealand

Ed’s note: Pete got back in touch to say he's painted his magnets
red and thrown out the rags as a workshop hazard!

Je\ CHESTER MACHING TOOLS

MNo 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 forward to future months. You will be acknowied?ed 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.
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An Airbrush

for the Workshop:

Jason Ballamy
discusses a
model engineer’s
requirements
from an airbrush,
and looks at
how the Neo
TRN2 from Iwata

measures up.

Before going into
details of the airbrush
that is the subject

of this review it

may be worthwhile
briefly discussing

the various types of airbrush
available for those that are not

familiar with them. The first and
more basic type is the External
Mix. In simple terms these have a
height adjustable nozzle where the
flow of air passing over the end
created a vacuum which draws

up the paint into the flow where it
atomises it into droplets. A slightly
more advanced version has a
tapered nozzle with matching
needle usually set at an angle to
the air flow and this makes it a bit
easier to control the amount of
paint being sprayed, in both cases
the atomised droplets are quite
coarse so these brushes are not
that suitable for fine work.
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he second type is the Internal Mix.
I These have a much finer nozzle and
tapered needle set in line with the
airflow and are so arrange that the air
surrounds the nozzle just as it exits the
body which gives a finer droplet and much
more accurate adjustment of the amount
of paint being used.

This later type can be further divided into
Single Action airbrushes where the trigger
solely controls the flow of air, the paint
flow being adjusted by a knurled screw
usually at the rear of the handle. The
other type is the Double Action
where the trigger controls both the
air when depressed and the paint
flow when pulled back. Having
said that this brush comes
somewhere between the two but
more of that later.

When looking to buy
a brush one
important point to
consider for our type
of use is the type of
paint being sprayed. A lot
of brushes are designed for
inks, dyes and very finely
pigmented colours and are

The airbrush
and its accessories.

not really suited to the coarser pigments
and higher viscosity of the typical enamels
and acrylics likely to be used in model
engineering. These usually have nozzles in
the 0.2mm to 0.3mm range or are described
as lllustrator, extra-fine, etc. For our heavier
bodied paints its best to go for a 0.6mm or
medium nozzle and even a heavy duty if
you just want to cover large areas.

The airbrush

in the hand.




A large area test.

The Airbrush

Now that we know the basics let’s have a
look at the subject of this review which is
the fairly recently released Neo TRN2 from
the well known maker lwata. The Neo is
Iwata's starter range which come in several
versions, this being what | feel is likely to
be the most suited to our uses as it has a
0.5mm nozzle and large paint cups.

The first thing that you notice about this
airbrush is that it looks a bit more like a
small spray gun with its vertical handle.
The less obvious is the trigger
arrangement, one thing that the first time
user of a double action airbrush has
difficulty with is regulating the paint flow
with the trigger. The Neo gets over this by
what | tend to call a Progressive Double
Action in which the initial pull of the
trigger starts the airflow and then as it is
pulled further back the flow of paint starts.
This paint flow can be adjusted with finger
movement or what | think most people will
do is use the adjustable stop to set a flow
rate to suit the job in hand and then it's
just a simple action of pull to spray,
release to stop which cuts the paint flow
off first then the air, it's important to do it
in that sequence to avoid a splatter of
paint which can happen if you just let go
of a standard double action trigger.

The brush comes in a clear fronted
cardboard box, at this price range it would
have been nice to have something a bit
more solid and longer lasting but it does
the job. Inside apart from the brush itself
there are three different sized side cups
{top feed versions are available in the
range) two metal and one plastic, there is
also a spanner for removing the nozzle,
(photo 1). For a brush aimed at the
beginner | did feel the double sided A5
instruction sheet a bit lacking, particularly
as it was a generic sheet that covered
using a traditional double action brush
and not this type. There is a link to the
lwata site printed which does have some
instructional information, how-tos, etc.
provided you are on line. To be able to use
the brush you will also need to purchase a
1 inch BSP hose and suitable adaptor to
suit your compressor or air can.

Initially | thought that the brush was a bit
out of balance with the larger of the two

metal cups on but once connected to the
hose it sat quite comfortably in my hand
(photo 2). | found that laying my index
finger along the side and working the
trigger with my middle finger was the best
way to hold it to keep it at right angles to
the work. The side mounting cup allows
you to get close up for narrow work
without it hitting unlike some of the larger
capacity brushes that mount the cup/bottle
at the bottom.

In Use

For a test | quickly applied some high
build primer to a flat and curved surface
and then mixed up some enamel from
Precision Paints with about 35% thinners
and then decanted this into the side cup.
The large areas took three coats to get a
good deep coverage avoiding too heavy

= ——
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A test for spraying finer detail.

Airbrush Test "

an application and the risk of runs. The
finish was quite acceptable and would
have been a lot better if | had taken the
time to rub down the primer as you would
on an actual model {photo 3).

Between waiting for the large areas to
tack up | had a play around with the brush,
with a quick adjustment of the needle stop
it was easy to go from the large flow
needed for big areas right down to a
minute amount of paint to allow the brush
to be used very close to the work which is
what determines the width of line. Given
the type of paint used the width and fine
graduation that could be achieved was
very impressive (photo 4). | also noticed
that air consumption was very low judging
buy how infrequently the compressor cut
in which would allow the brush to be used
on quite a small air supply (| was running
at about 25psi).

For cleaning | filled the larger plastic
bottle with gunwash and blew this through
to remove most of the residual paint. It's
possible to just hold the plastic cap into the
side of the brush to do this without having
to fit its metal holder followed by a few
squirts of airbrush cleaner.

Conclusion

This is a fairly expensive brush when
compared to some of the imported copies
but you do get a 5 year warranty and a full
parts backup of spares, different size needle/
nozzle pairs and additional bottles. Plus the
well established build quality of lwata.

With its ability to cover large areas and
also do fine detail work this would be a
good all round brush rather than having
one for each task so would suit someone
who may have other modelling interests
such as plastic models or small scale
railways where detail and shading are
needed as well as the greater covering
capacity required for locos up to around
3.5inch gauge, 2inch traction engines and
stationary engines. B
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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




An introduction to

Sheet Metal Work™

In my first article various methods
of cutting were discussed. We

will now move on to deal with
punching and forming.

Punching

For our purposes, this will usually mean
making holes, typically round, in sheet
metal. You can of course use a drill or a
hole saw. The dual purpose gadget shown
in photo 1 can be used to punch holes

of about 5mm diameter to allow plug
welding. It should be noted that for some
parts, punching may be better done after
forming especially where a flange is being
shrunk, as the holes which are already on
the small side for plug welding can close
up further. In many cases, though it is
easier to handle the work while it is still
flat. Punching after forming can ensure
that the holes remain at their intended
size. The other side of the tool shown
produces a joggle, useful where two
sheets are overlapped.

Photograph 2 shows a Q-kit punch and
die of 26mm diameter. To use this, a hole is
drilled through the sheet, the tool
assembled on both sides, and the Allen
screw tightened, pulling the punch through
the metal. With the luxury of a fly press, it
is possible to be a bit more adventurous,
and photo 3 shows a rudimentary tool

2]

Q Kit punch set with work piece.

This air powered gadget punches holes or creates joggle.

which was made to punch two holes
simultaneously, a specified distance apart,
in copper strip. Making tools to punch
rectangular or obround holes is also
possible, but for the occasional job, it is
likely to be easier to file out a smaller
round hole to the shape needed.

We will consider this topic in two
sections, first straight line folding and
bending, and later, double or compound
curvature forming. For the purpose

of this discussion, | will artificially
separate folding — where the material is
deformed with a tight inside corner radius

dimensionally similar to the thickness,
from bending - where a more gentle
radius is required.

Folding

It was noted previously that accurate
cuts could be achieved with the bench
vice. The humble vice is also useful
when making folds in small parts. The
part can be gripped in the vice, setting
the fold line level with the jaws, and the
bend progressively applied using a soft
mallet or planishing hammer. | have seen
a variation on this theme for long work,
where two identical vices were mounted
on a bench about three feet apart. Two

Home made two hole punch and die.
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Blade and Vee set
for vice mounting.

lengths of heavy angle were placed in
the jaws, and the sheet metal gripped
between the angles. A neat accessory
for the individual vice is the Warco kit
comprising blade and vee anvil shown
in photo 4, which attaches to the jaws
magnetically. The action of this device is
similar to a full size press brake, and the
technique is known in industrial circles,
as air bending. The bending section of
the Formit machine mentioned earlier
operates in this manner.

The angle of the vee block is normally 85
degrees, which allows for a measure of

:9 mall sr of home bui;‘r rolls.
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spring back to 90 degrees. The inside
radius of the bend will be governed by the
tooling (blade edge and vee width) and by
the thickness of the sheet, and will
typically be about the same as the
thickness. This also means that when
working to tight tolerances, the ‘bend
allowance’ must be accounted for. In
essence this means that if a 25 x 25mm
angle was required, then the flat strip
width used would be less than 50mm. The
well-known Zeus data book has a page
devoted to this topic.

The action of a commercial box and pan
folder may be likened to bending in the
vice. The work is clamped flat, and a beam
is then swung upwards, bending the
metal. Some years ago | got around to
making the gadget shown in photo 5,
which functions in a similar manner and
will do a reasonable job on 18 gauge steel
up to 2 feet in length.

For small parts, the ‘universal’ metal
bender shown in photo 6, will handle a
maximum width of about 40mm. It also
has formers for several small bar or tube
sizes, to a maximum of 10mm diameter.

Bending

The first tool that comes to mind for
creating a more gentle curvature, is a set
of rolls. The small set shown in photo 7,
give the general idea. Rolls may be found
described as pinch rolls or pyramid rolls.
The common theme is that the relative

ﬁ-'epeated light bends with the Wa;a;o device.

positions of the rolls can be adjusted to
force the material into a curve. Rotating
the rolls then moves the work through,
giving an even curvature. The rolls are
then readjusted and the process repeated
until the required shape is achieved. Note
that a strip at either end may remain flat,
so this is either cut away from an initially
oversize blank, or brought into shape

by hammer and dolly or other means.
The Formit machine, mentioned above
includes a set of rolls.

Just as when drawing, it is possible to
create the appearance of an arc by a
series of short straight lines at varying
angles, it is equally possible to produce
what looks like a gentle curve by making
a series of slight folds. Photograph 8
shows this effect produced on a narrow
strip by the vice mounted kit mentioned
earlier. If the material is moved more at
one side than the other, then a conical
shape can be generated. Photograph 9
shows a repair panel with a conical
curvature made in this way using
rudimentary tooling on a fly press.

If specialised kit is not to hand, a lot can
be achieved by bending the metal over a
piece of pipe or a wooden former. Hand
pressure can produce useful results, to
which can be added G clamps and mallet.
Working the other way round, so to
speak, placing the work over a length of
structural channel section then working
along with a mallet gives yet another
approach.
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Conical curvature produced by repeated small
bends and tapered spacing.

Folds in draped cloth accentuate areas of excess material.

3 St 3 S v ds" 3 4 o B &;
Wheeling machine with slightly domed aluminium workpiece.

the confidence to create numerous repair A simple item of equipment which
Double or comﬂou“d panels, which have saved the cost of the should be mentioned is the leather bag
Curvature Formlng DVD many times over. filled with either dry sand or lead shot
With the simple bending described In the model engineering arena, one of (photo 11). Used in conjunction with
above, as the metal bends, the length the tasks which confronts locomotive mallet or hammer, indentations can be
of the neutral axis typically does not builders is boilermaking. For a part such made which are then worked together
change, while the two outside surfaces as the backhead, it is customary to forming larger shapes.
will stretch and compress. When we
start to look at compound curves, then
the metal sheet is required to stretch or 4 i .
shrink throughout its section. One way to Just as when drawing, it is possible to
illustrate this is to drape a piece of cloth =
over a couple of soup cans (photo 10). create the appearance of an arc by a series
It can be seen that the material does not 2 ) 3 e
want to lie smoothly and forms folds. of short straight lines at varying angles, it is
To eliminate these, either the material o ;
needs to stretch over the cans, or be equally possible to produce what looks like a
shrunk in the regions of the folds. Highly % 5 =
skilled panel beaters are able to exercise gentle curve by making a series of slight folds.
techniques with just hammer and dolly
to achieve either result. | am not in that
league, but will strongly recommend
that interested readers have a look at the produce a plate former, (typically steel, To make metal stretch, it needs to be
website (www.metalshapingzone.com) aluminium or hard wood) over which the made thinner. One piece of kit which does
where David Gardiner’s DVD is on offer. copper sheet can be beaten, giving flanges this is the English wheel or wheeling
It runs for 2% hours and is described as a for the silver soldered joint. Copper work machine (photo 12). The work is
complete course on shaping metal with hardens, so it is likely that annealing positioned between the rollers, pressure
just hand tools. | found it very instructive, would be needed one or more times, at applied by raising the lower roller and
and money well spent, in that it gave me different stages of the process. then the work moved forwards and >
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Bead roller with dies for folding up a flange.

Stretch ér/shrin ker

Making this part proved surprisingly easy,
without compound curves.

spacing and introducing a curve to the
opposite previously straight flange. As
shown, the flange was partially flattened
to attempt a rework procedure. The
successful solution was to work with an
oversize blank, form the centre rib first
then the other two at a revised spacing
and slight angle (non parallel allowing for
the shortening) then form the flange and

finally trim to size.

Three patch panels, one f;)r‘ded and punched, two folded then
curved on the stretcher/shrinker.

shape, then welded and dressed. On other
occasions, it can be surprising how easily
the metal can be persuaded into shape.
The sill closing plate shown in photo 16
gives the appearance of compound

backwards. The action causes thinning
and hence stretching and consequently,
doming in the worked area. The lower
roller may be changed for one of a
different profile, depending on the work in

hand. The wheel may also be used after
the leather sand bag, to smooth out
undulations left by hammer or mallet.

A related machine is the bead roller, and
here | would refer readers to another web
site (www.lazzemetalshaping.com), also
the various videos posted by Lazze
Janssen, on YouTube where he
demonstrates how to use the tool. My
homemade bead roller is shown in photo
13. Basically, the work is drawn between
two rollers, whose profile has been
machined to give the deformation shape
required. | have had a fair degree of
success using the bead roller in
conjunction with the stretcher/shrinker
shown in photo 14. This is a piece of
commercial kit which comes with two
pairs of dies designed to either stretch or
shrink the edge of the metal. Sample parts
are shown in photo 15, illustrating how
the device has been used to add curvature
to straight folded angle strips. This can
come in handy for items such as wheel
arch edges.

One ‘cheat’ to arrange double curvatures
is to cut a series of slots in the metal. The
individual fingers created can then be
more easily persuaded into the desired
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curves. In fact it was first bent over a pipe
in a vice, then the flange started in the
bead roller, and finally bent various ways
again using just the bench vice.

The final photo in this section (photo 17)
shows an earlier failure. It was to be a
repair patch for the floor of a Triumph
Spitfire. A tool had been made for the fly
press to form the stiffening ribs. But when
they were pressed in, that side of the part
was caused to shorten, changing the

It is most likely that the sheet metal part
will need to be attached to something
else as part of the assembly. The final
chapter of this occasional series will
look at various methods available for
attaching to, or joining metal.

=z

Wrong order
of folding

caused
distorted
panel.
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* MAKE YOUR OWN CASTINGS \J
Model Engineerin
Small Sca
Foundry

Applyto
Carol White for a FREE
Catalogue/Price List

* Crucibles *Ingots * Safe :
* Casting fluxes * Refrac
thermal blankets & b
* Oil bonded sands/sands
* Sodium Silicates
Tel: Halifax +44(0)1422 364213
Email: carol@johnwinter.co.uk
P.O. BOX 21 Washer Lane Works, Halifax HX2 7DP
Please take a look at our website:

- www.johnwinter.co.uk

SUPPLYING QUALITY BOC FCR OVER THIRTY-SIX YEARS

Somerset BAI| 6UB Tel: 01373-83015|

Machine Shop Essentials - Questions

and Answers * £41.90

Machine Shop KNOW-HOW - £44.60
Welding Know-How - £44.60

Three exceptionally good modern books by Frank Marlow on
engineering practice. They each rely on vast numbers of |
drawings of set-ups, rather than photographs and, as the text [
is based on ‘Questions and Answers’, it is very much to the
point. Whilst American, a whole host of manufacturers have
been consulted in its preparation, including Colchester and
Myford, and variations in practce between countries are
covered. Full descriptions of each baok are on our website,
but essentially the first deals with machining, the second with RIT§ BITE
metals, oils, hardness testing and mainly hand operations, the WETE1]
third with every aspect of welding and cutting by electrical, gas BLIIRHES of
and combined means. Not cheap. but big at 518, 520 & 544
highly illustrated pages. Paperbacks.

A customer wrote to us of the first book "l have seldom been
as pleased with a purchase as this! The book paid for kself after
half and hours browsing."”

Learning the Lost Art of Hand Scraping A ——
1880-1919 « £ 5.90 i
Very good little book containing eight articles on Hand Scraping. N
This is very definitely a skill learnt by practice rather than reading,  Scraping
but there is a lot of good stuff here to help you get started, S0
notably on grinding a scraper to the right shape. 48 well
illustrated pages. Softcover:

Metal Spinning for Craftsmen, Instructors

& Students « 1936 « £10.65

There is something magical about turning a flat sheet of copper
into a complex shape but, until now, the problem has been that the
magicians who can do it have guarded their mysteries well. Now
ALL is revealed in this 80 page paperback.

The EDM How-To Bool * Fleming = £22.05

The strength of this boolk lies in the care the author takes
explaining how to deal with the elactronics and electrics, on the
assumption that there are likely to be more engineers with
minimal electronics experience, rather than the other way
round, building this machine - which isn't to say that the
mechanical bits aren't also top rate. EDMs are very useful
machines and making one is an interesting process, which
produces samething you will end up wendering how you ever
survived before you had it. This is an American book, so the voltages differ from
most norms, but Ben assures us the adjustments for higher mains voltages are
minar. |68 page paperback full of drawings, diagrams and photos.

Dave Gingery reckoned this was the best beginner’s machine-
work book he had seen,and it certainly is good.The majority of
the chapters are concerned with using the lathe, but others
caver the drilling machine, the shaper, the milling machine and
the grinder. And there are other chapters on helding the
workpiece, useful tools and fixtures - full drawings for a large
number of items, gears and gear curting, cutting speed and
finish, accuracy and materials. The illustrations (all drawings) are
very clear and the text is concise and to the point. 376 very heavily illustrated
pages. Paperback.

Machine Shop Methods + 1950 * Milne » £18.85 !E
e

Machine:

Metal Casting: A Sand Casting Manual for
the Small Foundry Vol. | » £16.45

Metal Casting: A Sand Casting Manual for
the Small Foundry Vol.2 « £16.45

Two excellent volumes from Steve Chastain, which give a good
and very comprehensive intreduction to foundry skills. Full
details of the contents of each book are on our website. What
is good about these books is that they are focused on a
generally low-tech approach applicable to anyone melting metal
at home, which means most of us. These volumes cover the
ground well and are written in an easily understandable way -
they are good. 206 & |92 pages respectively. Paperbacks full of
photos, drawings tables and other helpful information.

Prices shown INCLUDE U.K Post & Packing; buy two or more items and SAYE ON
POSTAGE - automatically calculated f you order online,2s is Overseas postage.

wa Buy online at: www.camdenmin.co.uk

i or phone 01373 830151 to order m



Fitting a Three-Axis

Digital Read Out System

to an X3 Milling Maching ror:

Alex du Pré fits digital readouts to all three axes of his
X3 mill, and discovers some exira travel along the way.

The need for some precise and repetitive milling on some model IC engines
led to the purchase of a three-axis digital read out (DRO) system for my X3
milling machine. This article describes how the DRO was installed on the mill.

-
The lower Z axis scale mounting bracket.
The scale will have to be moved to the

upper position if ever the longer gas
strut is fitted to the mill.

. - .
The Z axis scale mounting brackets.
After this photo was taken, the mounting
brackets were lowered by around 50mm.
The column cover is loosened and
temporarily held in place with string.
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Fitting the Z Axis Scale

The column of the X3 is made of an
iron casting with dovetails machined
on the front face. It is largely hidden
behind a nicely-made steel cover, which
also houses the electrics. | was keen to
avoid cutting the cover, partly to avoid
having to remove it and disconnect all
the wiring which would not have been
straightforward.

After considerable thought, | decided to
place the scale on the left hand side of the
column, just in front of the edge of the
cover. This allowed the scale to be
orientated with its body towards the front
of the machine which protects the
internals from swarf and allows the cable
to hang downwards. | could not find a
position on the right hand side of the
column that did not either foul the Z axis
locking handle or require the cover to be
cut. There is a 12mm gap between the
side of the column and the cover which
provides just enough space to fit some
mounting brackets.

My X3 has a taller column than earlier
models, or so | believe. The head is
supported by a gas strut housed within the
column. Unfortunately, although this strut
allows the head to be raised to the top of
the column, it prevents it from being
lowered far enough to machine small work
bolted directly to the table. A shorter gas
strut can be substituted to remedy this and
this is the one that | generally use on my
machine although it limits the upper
travel. So when measuring the Z axis
travel, the total travel using both the short
and long gas struts had to be considered.
Fortunately, the 370mm scale that |
originally bought for the X axis was more
than long enough.

Two identical brackets were made, one
for each end of the scale, by butchering
one of the supplied brackets. A spacer was
added to the end of each bracket to lift the
scale clear of the mill head casting. The

The X3 mr'ﬂingméch ine with
DRO system installed.

brackets were bolted to the column using
M5 bolts cap screws (photos 30 and 31).

| realised too late that the lower bracket
would stop the head reaching its lowest
position, so | drilled a second set of
mounting holes lower down. So, if | ever
fit the longer gas strut, the scale will have
to be moved too.

The scale’s cover backing was provided
with M4 threaded holes at each end, used
for attaching the scale to the backing. For
the Z axis, | decided that the only way to
secure the cover was to bolt the scale and
the cover bodily to the mounting brackets,
so | drilled the M4 holes to clearance size.
The scale and cover backing are shown
temporarily positioned in photo 32.

A length of square section steel bar was
used as a mounting for the slider. This was
machined flat on its rear face and bolted to
the bracket that supports the milling
machine head using two M5 cap screws in
counterbored holes (photo 33). Tapped
holes were made in the mounting to
attach the slider. Unfortunately, this
covered up an oil point for the dovetail
slide, but | felt this was of no great
importance since the dovetails can be
oiled by alternative means.

To complete the installation, the scale
was aligned with the Z axis against its top
and front face (photo 34). As for all the
axes, the scale was aligned to within the
specified 0.15mm over its length using a
dial gauge. The slider was attached to the
mounting (photo 35}, and the cover fitted.
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X3 Mill DRO |
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The.upber Z axis bracket with scale and
cover backing temporarily secured in place.

Checking the alignment of the side face of the scale.
The back face was check in a similar fashion.

The mounting for the Z axis éﬁde ;

Tidying up

To finish off the installation of the scales,
the cables were tidied up and routed
neatly to the display console (photo 36).
The scales come with small plastic clips
to fix the cables to the machine. The clips
are attached to the machine with M4

cap screws and several holes were duly
drilled and tapped in the machine base to
receive them. Enough slack must be left
in the cables to allow free movement of

the sliders and for the display console to The Z axis slider attached to the The cables neatly secured in place using
be swung clear as required. There was mounting block. The yellow spacers the clips provided with the scales. The Z
around one metre of spare length on the were removed afterwards. axis scale can also be clearly seen in this
cables, so this was not a problem. view, with the mounting brackets now

concealed behind the black cover.

Installing the display console '

— 3
It was a simple task to fix the mounting 37 —
arm to the brick wall behind the mill. The .
console is quite heavy, so | used a pair of
substantial screws and 8mm rawlplugs i
(photo 37). Four grub screws in the -y
corners of the mounting bracket press |
against the wall so removing any wobble ! DREOE
in the mounting. The display console and | ¥ EEEE ) i
its rather odd-looking note holder are lff
simply bolted to the end of the mounting = ~
arm using the supplied mechanism which :
allows the console to swivel and tilt. As
the mounting arm can be swung out of

)
2 B e

the way, | positioned it just high enough heemm— K i The display
to pass above the adjacent lathe, which o console and
brought it roughly to eye-height. Ideally it I mounting arm
would be slightly lower. The three scales’ . L 4 fixed to the
cables were plugged into the display i '3_‘.;3;.-.: wall behind
console. The console is mains powered so § -JJ_'] A . . the milling

i R - /|
was plugged into a nearby socket. - machine. >
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Testing

Having spent a considerable amount

of money and time purchasing and
installing the DRO system, | was rather
nervous when it came to the testing

stage. | switched on the console and after
a heart-stopping pause, it flashed into

life (photo 38). Moreover, the system
worked perfectly right from the start, to
my great relief. The readings are displayed
to a precision of 0.005mm and | was
impressed to note that the DRO readout
corresponded exactly with the handwheel
dial readings on the mill, which says
something for the accuracy of the machine
itself, although the handwheel dials will
no longer be routinely needed.

Having now used the
X3 with the DRO wpgrade,
I am very pleased with
the system. The speed and
accuracy of my milling
work has improved
considerably and the
machine is now much
more relaxing to use dve
to the reduced amount of
concentration required.

The first job | used it for was to drill a
circle of bolt holes in the cylinder block of
one of my model engines, using the PCD
feature. | found it very easy to zero the
readout with the mill spindle set in the
datum position and to programme the
console. | cautiously centre-drilled the
holes then drilled through to size. [t was a
doddle and far quicker than setting up the
rotary table and dividing plates for the
same job.

Conclusions

Having now used the X3 with the DRO
upgrade, | am very pleased with the
system. The speed and accuracy of my
milling work has improved considerably
and the machine is now much more
relaxing to use due to the reduced amount
of concentration required. Simple features
like the ability to zero the readouts in any
position and to centre the tool over a
workpiece make life so much easier. | am
gradually getting to grips with the many
other functions offered by the console and
have found the system generally easy and
intuitive to use. The system appears to
give accurate and repeatable readings.

| am sure there are many other ways to
install a DRO system but | hope that | have
at least given you some ideas about how
to tackle the job yourself and perhaps
encouraged you to upgrade to a DRO
system as well. | am sure you will find one
to be a very worthwhile addition to your
workshop. B
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The display console bursts into life for the first time.
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Another view of the X3 with the DRO fitted.
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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

Techsoft T5-30 CNC Bench Engraver, Cowells 9OME Bench Lathe, VGC, 1ph, £850.00 plus vat. Warco KF-V0-A2F Vertical Turret Mill, Power feed, RS,
Chaice of 2, 1ph, £775.00 plus vat. Coolant, Chuck, Collets,3ph, VGC, £2200.00 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. - Over 1,000 square feet of tools, machines and workshop equipment.

M54 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

Tracy Tools Ltd

Unitl, Park
Barton Hill Way,

g \
We ship anywhere m world er tracytoos.

PRODUCTS A - Taper Shank Drlll

* Taps and Dies * Endmills
* Centre Drills * Lathe Tooling
» Clearance Bargains = Reamers
* Diestocks « Slot Drills
* Drill sets (HSS) = Specials
boxed « Tailstock Die Holder
* Drills « Tap Wrenches

e Drill set (loose) HS e Thread Chasers
Tel: 01803 328 603

0 Tracy TO O].S Ltd Fax: 01808 338 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies www.tracyl;ools.com




Another Vice of M

David Piddington applies some ingenuity
to solve an unusual clamping problem.

This short article is not intended as a specific project, for | doubt
many if any readers have exactly the same tool, nor
indeed intend to modify it in this same way. As it
happened | was not told why the particular part of
the device was to be so modified. | just worked to
the instructions requested. What | hope to show are
ways in which the less experienced can improvise
setting up components prior to machining.

me. Some years ago he was out of

work, retrained as a clock and watch
repairer and set up a small business from
which he is now making a living. He comes
to me occasionally for advice on machining
processes and | help when | can.

He visited recently and, not having a
milling machine, asked if | would machine
part of a small bench vice - | think of some
age (photo 1), as it has ‘Made in England’
in cast letters on it. It can also be seen that
this vice is of greater precision than the
norm in that the base has the facility for
the sliding jaw having vee slides. My pal
wanted the underside, which had been left
‘as cast’ machining at 90 degrees to the
clamp jaw face and, | assumed, also to the
upper slide face (photo 2).

Ai’riendl\_.lr neighbour passed the task to

Faces to be machined
to datum face

It will also be noticed that the detachable
jaw component has a tenon location into
the casting giving me a clue as to how |
might fasten the unit to my ‘Senior E" mill
table. This would be to use the existing bolt
holes and fasten it to a 90 degree steel block
which in it turn would be clamped to the
mill table. As the detached part measured a
nominal % x %s inch section, plus the tenon
on one face this would be a flimsy grip at
best but | could see no other way.

Photograph 3 shows an off-cut of 34 x }2
inch mild steel held in my machine vice,
having aligned it parallel to the table axis.
It has been aligned with the cutter
centrally on the bar by means of a3 inch
bar in the chuck set % inch from the fixed
jaw face using a %s inch off-cut and a
0.0015-inch feeler gauge. By getting a

[

Datum face - posed image
at 90 degrees

The faces requiring machining.
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The vice
component the
author was asked

to machine.

firm fit between the parts and then
locking the x-axis of the mill saddle the
bar/holding block can be machined at
each end. This means that the tee bolts
are on the bar centreline, or at least near
enough for this job, and when inserted in
the outer slot of the table will position the
block at 90 degrees as desired. In an ideal
world, where your workshop and mine
rarely are, the holding block should have
been slightly longer than the external
width across the outer table tee slots.
Unfortunately my holding block was
about % inch short of this and my attempt
to tighten the assembly down resulted in
one end dipping into the tee slot. This
misled me into thinking that the casting
was, somehow, twisted. Some time later
while doing something else my sight line
coincided with the table’s top and |
noticed the problem. Being 6ft 2ins tall in
a confined space workshop can often be
a disadvantage!

Photograph 4 shows my method of
clamping the loose jaw to the holding block
to drill for the two bolts. After removing the
original holding screws and keeping them
safe, | measured and found them to be size
3BA. By good fortune | had a couple of
longer-than-usual 3BA hexagon set screws.
It is vital that the clamps do not distort the
fit, and also that the two adjacent faces of
block and jaw are exactly in line and
parallel to each other.

Using my set of number drills as gauges
the bolt holes in the block were measured
as a number 19 drill which is 0.1660
inches, or 4.2mm diameter. Using this drill
spot through both holes, and then follow
these right through with the same drill.
Lightly chamfer the holes on both sides.
Photograph 5 shows the unit fastened to
the mill table noting in photo 6 the set
square alignment before final clamping
down. It was at this point | made the error
mentioned above.
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Fasrend rg the mill using the bar.

| now required a method of holding the
free end, remembering that the whole of
the upper surface had to be machined. The
only possibility seemed to be using a
small hole of about 3 inch diameter at the
outer end of the face. Also required would
be a firm support underneath, something
like a toolmaker’s jack, though this would
have to be secured at top and bottom. |
opened out the hole to 5/16 inch diameter
for a reason which will be clear shortly

Photograph 7 shows what | achieved.
Firstly was a block of% x 1% inch mild
steel 2% inch long, the remainder from a
long forgotten project but thick enough to
take a reasonable length of thread. On its
centreline | drilled two holes, one at 25/64
inch —clearance for a % inch tee-bolt. The
other hole was . inch diameter, being the
tapping drill for % inch BSF of which |
found another offcut, about 4 inches long,
and a hexagon nut to suit. | put the
threaded part in the lathe and faced off
and chamfered both ends. | then had a
dummy run with the parts, making sure
that the % inch thread part could be
wound upwards to a close fit against the
vice body. | then put this back into the

-

Y4 inch jack with locking nut

The jacking ;arrangement.

A Challenging Set Up "
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The milling procedure.

lathe drilling and tapping one end to %s
inch BSF for which, by pure luck, | had an
Allen socket cap screw just the right
length. The whole was re-assembled, as
can be seen, with the tee bolt’s nut being
the last to tighten.

Photograph 8 shows the machining
almost complete and photo 9 shows how
the milling cutter has been taken to just
touch the screw head, and almost as close
around it. | was tempted to remove the cap
screw and attempt to mill away the
remainder of the material but — common
sense prevailed in the knowledge that at the
opposite end there were only two 3BA set

Uy

he small rea left unmachined.

screws holding the component.
The excess was carefully
removed with a file (photo 10).

The only puzzle left is to find a
use for a ‘useful’ block of steel
now with two holes init, a &
inch BSF nut, and a 2% inch
length of % inch BSF studding
with a tapped hole in one end. |
must add these to my workshop
index for one never knows
when these might have a use
and | will know where they are. One wag
has suggested changing my name to
Methusala. B

After finishing by hand.
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Making the REDAY
Power Hacksaw

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

| 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.

aving decided | wanted a reason was apart from having a suitable and also was sold as a kit. This was so |
H mechanical saw | considered both a electric motor, no-voltage release (NVR) could have the enjoyment and the
bandsaw and a hacksaw. Although switch and many of the materials needed experience of making it. This would be the
able to cut metal in a similar way to ‘in stock’, | have a handful of double first kit | had made since building a Stuart
a hacksaw, the bandsaw was rejected sided machine hacksaw blades which Turner 10H as a young teenager with my
because of cost (initial and ongoing should make my sawing cost virtually nil Father’s assistance. There are several kits
- blades) and importantly, size. The for years! or designs available, most appear to be
bandsaw footprint in my workshop was With the decision made in favour of the less robust than the REDAY saw |
too big; a hacksaw could be tucked away hacksaw | investigated what was on offer eventually decided on.
under a bench when not in use. Another in a form that would be of reasonable cost The REDAY hacksaw is a small but

substantial machine which has a
reasonable capacity and which | thought
would fulfil most of my metal cutting
needs. It is also a relatively simple
machining exercise, if a little forethought
is exercised. More of that later!

Preparation

| purchased a kit of castings, including
two detailed drawings, from the supplier,
The Engineers Emporium (ref. 1). As to
be expected from a kit such as this, there
are other materials to be supplied by the
person making up the kit.

The first thing that | did after inspecting
the casting and the drawings was to make
a set of individual component drawings.
This was done by folding the first of the
two drawings and photocopying it in
sections so that a single component fitted
on to an A4 sheet. The supplied drawing,
which is 16 times the size of A4, is too big
to be handled comfortably and
photocopying it protects the original from
The castings as supplied. oily fingerprints.
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Machining the headstock casting.

The second drawing, which | did not
photocopy, has modifications to the
original drawing. One of these was for a
hydraulic damper to be fitted instead of a
weight on a rod which adjusts the
pressure the blade exerts when cutting. |
decided to stay with the original idea as
the powered hacksaws | had looked at
during my research were successfully
using this system. | haven't needed the
damper yet but if it becomes necessary it
will be possible to retrofit one.

The castings (photo 1) supplied are:
headstock, ram guide block, flywheel,
connecting rod, vice jaws and vice screw
block. The castings are generally good
with only minor blemishes. The castings
are close to finished size so that there is
little room for error when machining.

The materials | bought were the 212 x ¥ x
10% inch length of bright mild steel (BMS)
for the ram, a length of % inch BMS bar for
the shafts and a length of % inch square
tubing for the hacksaw frame. The
remainder of the materials came from
existing ‘stock’; including the % hp electric
motor and the worm and wheel. This is
the benefit of 70-plus years of mine and
my Father’s hoarding!

Machining

This is not going to be a blow by blow
account of making the machine. If

you decide to make this kit you will
probably have the knowledge of the
processes required. My idea is to point
out what | think are improvements and
simplifications to the design and the
mistakes and pitfalls | made and the ways
round them. It is certainly a suitable first
kit for someone who has reasonable
amateur engineering abilities.

This kit could all be machined in a lathe
with a milling vice but a mill makes life
much easier and saved me what would
have been a lot of hand operations. | did
do some of the machining whilst | was
attending a ‘model engineering’ night
school. The only difference that made to
the project was the use of larger
machines which made some of the
machining quicker.

The drawings supplied are very detailed
with all of the measurements in imperial
sizes. | have to admit that in places | have
used metric fasteners when | didn’t have
the imperial size in stock. | see no reason
why metric fasteners shouldn’t be used
instead of imperial throughout but | think

it would be easier to keep to imperial sizes
for the main components.

The first item | machined was the
headstock (photo 2). After machining the
base flat | drilled the four holes in the base
as per the drawing and attached it to an
angle plate and mounted it on the face
plate to bore out the holes for the main
shaft and the ram guide block.

This is where | made my first mistake. |
didn’t mark out the centres of the holes
with enough accuracy. | should have taken
more care when using the surface plate
and marking gauge. The result was one
bearing hole was not centred exactly and
if | had continued boring | would have
broken out of the side of the casting.
Luckily | had read about the qualities of
industrial adhesives.

To correct this mistake | turned a piece of
cast iron (actually an old sash weight) to a
good fit for the hole and glued it in with
Loctite 638 which | left for several days to
fully cure. | wasn't sure this would work
but it did, perfectly. Photograph 3 is a
close-up of the headstock with the
crescent shaped remnant of the piece |
had stuck in. Consider that this
photograph of the repair was taken after
the casting had been drilled and bored.
The repair did not move; an impressive
illustration of the abilities of modern
industrial glue.

As previously mentioned, holes are
drilled in the base for the bolts that fix it
down to the machine bed. | drilled four

[4]

How a boring error was corrected.

Machined headstock components.

Reday Power Hacksaw |

holes as shown on the drawing but it
would have made life easier if | had drilled
three. The reason for this is access to two
of the four holes during final assembly is
more difficult than it need be. The drawing
calls for % inch mounting holes but |
drilled these holes %: inch as there needs
to be some degree of clearance to allow
alignment of the hacksaw blade to the
machine bed.

Photograph 4 shows the main
components of the headstock and
another self inflicted problem. The
flywheel should have been bored to take
the shaft, but as | was in a rush, | drilled
the centre hole instead of boring it.
Result, the shaft was a poor fit in the
flywheel. This was overcome by boring
the hole oversize and reducing the
diameter of the shaft; then fitting and
gluing {again!) a sleeve over the shaft
which now fitted the flywheel. Machining
the flywheel was otherwise a
straightforward operation.

The headstock was one of several places
where | deviated from the drawings. The
spring loaded plunger (phote 5) which
supports the ram guide block when it is
raised for access such as when loading the
machine or when changing a blade is
shown on the drawings as being lever
operated. | don't think this lever is
necessary and | made the plunger with a
knob instead. This works perfectly. As per
the drawing | drilled oil holes for the
headstock bearings. The oil hole for the
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The ram guide support plunger.

headstock bearing adjacent to the ram
guide block was drilled when the ram
guide block was in the raised position. This
makes sure the hole in the headstock and
the ram guide block line up and oil gets to
the shaft bearing. When the ram guide
block is in other positions it wouldn't. The
Oilite bushes used throughout the
assembly were either in stock or came
from Bearingboys Ltd (ref. 2).

The ram guide block was another
straightforward turning and milling
operation (photo 6). The cut-out in the ram
was bored at each end with a boring head
and the centre section removed with an
end mill. This left me with an offcut of %
inch steel for the scrap box which will
come in useful sometime. A centre hole
was drilled at each end of the ram to start
the boring head operation. The table stops
were set at each end. The boring head
took a cut at one end, it was retracted, and
the table wound to the other end and the
same cut was taken there. A long winded

method but it meant that the holes were
exactly the same at each end.

| machined the depth in the ram guide
where the ram slides to the thickness of
the ram. This means that shims are
required under the retaining plates or the
ram would seize. The advantage of having
shims is there will be the possibility of
taking up wear in the future. For the shims
| used strips of litho printing plates but an
alternative would be to concertina fold
several layers of aluminium kitchen foil
into the required oblong shape. This
method of making shims allows for one of
the folded layers to be removed at a time,
providing very accurate adjustment. A
punch was used to make the holes as |
find drilling shims a doubtful method.

| made another alteration, this time to
the ram guide block after the first
assembly. The drawings show a bracket
for the weight rod, which | made. However
as my hacksaw frame was also different to
the drawings | decided to abandon the
weight rod drawn and use a different
method (photo 7). One of the bracket
fixing holes was used for an oiler. The hole
was extended through to the ram area and
an oil cup screwed in. The oil cup and
other oilers that | needed for another
project were obtained from The Nipple
Shop (ref. 3) who have a comprehensive
stock of lubrication equipment.

The only change | made to the ram was
to the position of the connecting rod pin
due to my change in the manufacture of
the hacksaw frame. There are two points

The ram mounted on the headstock.
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The author's simplified blade frame.

to note here; one, do not make the
connecting rod pin until you have
assembled the headstock, ram, guide
block, connecting rod and flywheel. | made
the pin to the drawing and then had to
remake it as the exact position of the
connecting rod is only known when it is
assembled. Use a bolt and spacers to find
the correct thickness of the spacer which is
between the connecting rod and the ram,
before making the pin. Point two is the
number of bolts holding the ram to the
hacksaw frame; | used six but four would
be adequate.

The connecting rod was made to the
drawing apart from drilling oil holes. |
drilled and reamed the holes for the Qilite
bushes while the connecting rod was on
the mill to ensure they were square to the
faces. The crank pin sleeve shown next to
the connecting rod in photo 6 needs to be
made after machining and bushing the
connecting rod to ensure that there is
enough lateral clearance during a
complete rotation of the flywheel. The
drawing specifies ‘high grade steel’ for the
sleeve which | take to mean silver steel.

| think the construction of the hacksaw
frame as shown in the drawings is too
complicated. | made my frame out of %
inch square, Y% inch wall steel tube with the
comners reinforced with % inch steel plate
{photo 8). In retrospect the reinforcing
could have used thinner material. The
mounts for the saw blade attachments are
short lengths of the same tube. The
hacksaw frame components were clamped
down on a jig whilst welding the frame.
Don’t look at the welding! If welding
equipment isn't available the frame could
be brazed successfully.

SUPPLIERS

Ref. 1: Castings and drawings: The
Engineers Emporium, L A Services,
Bramcote Works, Bramcote Fields

Farm, CV11 é6QL.

Ref. 2: Oilite bearings & Drive bel:
Bearingboys Ltd, Unit 8, Mission Road,
Rackheath, Norfolk, NR13 4PL

Ref. 3: Qil cup: The Nipple Shop,
Harrison Lubrication Ltd, Lynstock Way,
Lostock, Bolton, BL6 45A.
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One Man
e Lathe

his

lan Turner and his
/2 inch EW lathe

This new series will give a personal perspective on a wide range of lathes, large
and small, new and old, used by hobby engineers. We start with a lathe not
made for at least 40 years but still capable of giving good service.

My first lathe was a Lorch
Schmidt AB which was rescued
(in rusty bits) from a greenhouse
somewhere in darkest Berkshire.

We had recently moved house and
a new mortgage and young family
meant that funds were limited.
Having reassembled the parts,

[ tried to turn some mild steel. |
managed to plough a few uneven
grooves before the tool jammed,
bringing my first turning session
to an abrupt halt.

and whilst | am no longer a novice, |

still cannot claim any great mastery.
The Lorch has been joined by a range of
other machines, both large and small but
generally old. These have not so much
been collected but more ‘accumulated”
over time. For most people a workshop
is simply a means to an end but for me
it has become a hobby in its own right. |
also enjoy modelling in Gauge 3 (ref. 1)
but tend to think of my ‘Modelling” and my
‘Engineering’ as different activities, albeit
complimentary ones.

Having set the scene, | should move onto
the main subject of this article, which is
my 2.5 inch EW Lathe. The EW lathe was
manufactured by J.F. Stringer & Co at their
‘Express Works” in Islington, London N7.
Production commenced in 1946/47 and
continued until sometime in the 1960’s.
The rights to the design then passed
between a number of people, including
Bonds O Euston Road (with no lathes
being built) before being acquired by a
firm called Janap in 1970. Apparently
Janap ‘laid down” another fifty machines
but almost immediately went into
liquidation.

That was well over twenty years ago
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EW lathe and accessories aé pur‘chased,

For its size, the EW seems to be a good
compromise between strength, simplicity
and weight. It has a dovetailed bed (2.5 x
19.5 inches) which is ground on the top
surface. The casting is an open box, with
three internal ribs reinforcing the front and
top sides. The headstock consists of two
separate castings that clamp to the bed
and each has a plain split bearing which
has been line bored. The spindle is % inch
diameter, through bored 13/32 inch and
has a No.1 Morse Taper. A three-step
vee-pulley is mounted on the spindle
between the headstock castings. The
tailstock assembly clamps to the bed and
also has a No. 1 taper. The top-slide travel
is 1.5 inch and the cross-slide travel 2.5
inch, micrometer dials being fitted to both.

The lathe was available as four different
models. The Model A was a ‘plain’ lathe,
with a compound slide rest, described as
being suitable ‘for the production of ship
fittings, model car components, OQ, O and
1 gauge railway components, small IC
engine parts and clocks'. It cost £13-4-00
with an extra 8s-3d for the gap bed
version. The Model B came with an 8tpi
‘hand traverse’ and cost £14-17-00. The
Model C’' added a back-gear facility and

cost £17-01-00. Finally, the Model D added
a set of screw-cutting change gears and
cost £19-16-00. It was possible to purchase
the basic lathe and add the upgrade
options at a later date.

We were visiting Salisbury with friends
and | managed to sneak away to visit a
local tool dealer who used to have a shop
there. | spotted the EW and it seemed to
be in good condition, although there was
no motor or countershaft, so it was not
possible to run it. It did however have a
number of useful accessories, including 3
& 4 jaw chucks, centre drive plate, vertical
slide, boring table, backgear attachment,
change wheels, QCTH and faceplate. There
was also a matching 3-step pulley and
some plain (Picador} bearings (photo 1).
My lathe is therefore equipped to Model D
level (plus all accessories). The price was
just over half the cost of a new Asian lathe
of similar size at that time.

| was interested in the EW because my
shed gets very cold in the winter and I'd
found myself increasingly reluctant to
leave a warm house and go down to the
workshop on dark and rainy nights! Most
years | visit the Guildford show and I've
made a habit of chatting to Len Parker. Len
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Boring table (installed) compared to the
Compound for size.

is a skilled Gauge 1 modeller and
demonstrates his skills on a treadle driven
Unimat fitted with many interesting
accessories (ref. 2). | felt that the EW could
form the basis of a similar indoor
workcentre for my modelling activities,
especially during the winter months. |
purchased the lathe and was allowed to
install it inside the house by an
understanding wife (an absolutely
essential accessory!).

| built a simple motorised countershaft
using a motor | already possessed. As
often happens, | intended this to be a
temporary arrangement but it's still in use.
This enabled the lathe to be tested and
first results were not impressive.
Fortunately, this mainly turned out to be
issues with the headstock and gib
adjustments (photo 2).

| like to live with unfamiliar tools for a
while before doing too much to them and
this was my approach with the EW. |
discovered that there were some facilities
that | didn't use and others that | did (or
missed). This was partly because of the
size of work | use the EW for and partly
because | have other machines available
when appropriate.

The original 3-jaw chuck extended the
waork too far from the headstock, so it was
changed for a thinner lever-scroll chuck
(mounted on the old backplate). | wasn't
using the between centres drive-plate, so it
was used to mount an ER32 chuck instead.
This works well and enables end mills to be
safely held. I'm not sure how the vertical
slide was intended to mount but | assume it
was supposed to go on the top-slide of the
compound. This didn't seem a good idea, so
an adapter plate was made to directly fit the
boring table instead (photo 3). A small 3
inch angle plate was also machined to fit the
vertical slide for some work.

One of the things | found to be very
inconvenient was the time needed to swop
between the compound slide and the

Two sawing tables (for round and flat
stock) and their accessories.

boring table, as the gibs needed
readjusting each time. I'd noted how easily
Len could switch accessories on his
T-slotted cross-slide, so | decided to avoid
using the compound and just use the
slotted boring table. An economy QCTH
was already fitted to the compound but I'd
found its increased overhang reduced the
compound cross-slide travel. | machined a
2 inch steel block to mount the QCTH
directly on the boring table and this also
improved the travel. | haven't greatly
missed the compound but | may
eventually make a thinner base to fit the
top-slide directly to the boring table
T-slots, (photo 4).

I've also made a slitting-saw holder
using a blank MT1 arbor, together with the
necessary drawbar. At first | used the
original EW tool-clamp to hold work but
recently decided something better was
required. | frequently use small toolmaker
clamps to hold work, so two simple
sawing tables have been made that
incorporate a clamp, together with an
adjustable stop for repeatable cuts. The
tables bolt to the QCTH base and have
proved very useful (photos 5 & 6).

This brings me to the matter of the
leadscrew being permanently engaged
with the saddle. | know another EW owner
has modified his leadscrew with a
dog-clutch to solve this issue. It's not
really a problem for me but it might be for
others. Although my EW is a screw-cutting
version, |'ve never used it for such, as |
have my Myford for screw-cutting. The
other reason is that the thread sizes
required for Gauge 3 can be cut using taps
and dies. So |'ve made a new MT1 sleeve
for my existing (MT2) tailstock tap and die
holders. Whilst the 8tpi saddle feed is a
little coarse (when compared to the
compound) it is useable. | have jury-rigged
saddle stops and DTI holders but | will
make a better dovetailed fixture to mount
these items before long.

One Man and his Lathe

Sawing brass sections with the depth stop.

Whilst the vertical slide is usable, it's
narrow at 2.5 inches and | wanted a better
milling capability. Len has a Potts milling
spindle and | thought this might be a
solution but | couldn't find (an affordable)
one. | found a cheaper alternative in the
form of the Taig ER16 Milling head. |
purchased mine from Peatol and after
some quick CAD, a vertical milling
attachment emerged. This involved my
Asian vertical slide (from my Myford)
which doesn't get used much these days
and is heavily built. Some aluminium
blocks were machined to enable the Taig
head and motor to be mounted on this
slide (photo 7).

A heavy steel block was then machined
top and bottomn. Gib pieces screwed to the
base clamp the whole assembly to the
EW'’s bed in place of the tailstock (photo
8). The centre of the block has also been
bored through, such that the unit (without

Major units of the Taig milling attachment.
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Taig milling aachmen t cﬂ'x‘ped to

gib pieces) can be bolted directly to the
Myford's bed for milling on the cross-slide
(as per the EW). However, because the
vertical slide can be mounted on the
Mpyford cross-slide, it should also be
possible to mill work held in the chuck,
although I've not tried this yet.

| had a small motor (ex power shower)
and other scrap materials, so the total build
cost was about £100. By using the Taig
head and vertical slide, construction was
remarkably quick, just a few days in total.
The milling attachment has been used to
machine bogie frames (photo 9), motion
parts and to size brass stock to scale.

The lathe sits on an old printer table,
although it can easily be picked up and
moved if required. To help control swarf,
side and back panels (with shelves) have
been added. An aluminium T-slot on the
front edge supports a sliding Perspex
screen. The EW (or Taig) is connected via
a plug-in NVR switch to a 13A extension
block. This also provides power to any
lights, soldering iron or other power tools
being used (photo 10).

Future developments may include a new
countershaft (hopefully with a clutch),
some form of overhead drive, a drilling
quill for the Taig mill and a master/slave
chuck system. | may also replace the
QCTH for a smaller custom-made system
to reduce overhang and to standardise on
%e inch tooling.

Although | have the luxury of owning
larger machines, | am reasonably confident
that | could build a Gauge 3 (2.5 inch gauge)
locomotive with just the basic EW and
vertical slide if | had to (and I'm sure it has
been done). The EW is small but robust and
above all, simple. It was not my first lathe
and I've been able to develop it to meet my
requirements. My EW is mainly used for
modelling purposes (boiler fittings, wheels,
axles, bearings, bogie frames etc) but it's
also built a hydraulic-test pump (photo 11)
and other small tooling. It's slightly larger
than a Unimat and (in my view) capable of
heavier work. But would | recommend this
machine to others?

| feel that would very much depend on
who that person was and what they
wanted to do? For anyone (particularly a
novice) who wanted to be up and running
quickly (with the minimum amount of fuss)
then the answer is probably no. I'd advise
them to buy a new lathe, the largest they
could afford and find room for.
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The EW and its Workcentre.

For anyone willing to invest some time
and effort, older machines often come well
equipped, can be very affordable and,
chosen with care, are capable of excellent
work. If you already have some experience
of machine tools and need a small lathe,
perhaps for a specific purpose or simply for
smaller work, then an EW would be a good
choice. My EW wasn't perfect to begin with
but is evolving into a very useful machine
for my particular needs. | will probably
have to part with some of my larger
machines eventually but | have a feeling
that | will be keeping my little EW. B

A hydraulic test rig under construction.
The pump was built on the EW, as will
be the remaining fittings.

1. The Gauge 3 Society
www.Gauge3.org.uk

2 . Make do and Mend MEW
No's. 145, 146 & 174
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The Dremel Micro

Neil Wyatt reviews the latest rechargeable multi-tool from Dremel.

ollowing the news of the Dremel

Micro in issue 221, | was able

to try out this new lightweight
lithium-battery powered multi-tool. My
first reaction was that it is really well
presented, in a sturdy, colourful box which
showcases what the tool can do and
the included accessories. As well as the
tool, a nice padded case and dedicated
charging station there's the obligatory
selection of accessories, including a steel
burr, mounted grinding point and cylinder,
various cut off wheels, polishing mops
(and a little compound), a nylon brush
and sanding drums and disks. These
also include a 'SpeedClic' holder and a
couple of large compatible cut off wheels.
| must admit that these are much easier
to use than the usual screw-on type,
although replacement wheels do come at
a premium.

Not mentioned on the box is a neat
hard case for the accessories. There's
also a collet spanner, though one way
that Dremel quality is obvious is that the
collet chuck holds really well with just
hand tightening. Only a single collet is
supplied, but it's relatively cheap to
source other sizes or a three-jaw drill
chuck - essential if you want to use the
tool for drilling with standard bits. |
should also mention that the instructions
are clear and well written

The Micro is designed to be used single
handed in a ‘pen’ grip. It is light, |
weighed it at just over
250 grams, compared to

210 grams for my

trusty old corded
lightweight multi-tool.

The Micro is a bit

bulkier than the
corded tool, but the
shape sits
comfortably in the
hand and isn't
unbalanced or
uncomfortable like
many larger rotary
tools. The down-

DREMEL |

side of this ergonomic shape is that the
Micro doesn't have a parallel section
anywhere on its body, making it difficult
to grip accurately in a pedestal drill
adapter or a toolpost holder, but let's be
honest these are situations where an
ordinary tool could be used.

One thing that makes the Micro stand
out is that it is festooned with little lights!
The obligatory blue LEDs animate as the
battery charges and indicate speed when
running. A multicolour LED shows the
state of charge when in use, and also
warns of over or under temperature of
the 7.6 volt battery. The charge indicator
is very useful as the Micro will simply
stop dead when the battery gets flat,
rather than slowly fading away. With
lithium cells, however, you can top up
charge in the holder between operations
without worrying about memory effect,
though charging will stop if the tool gets
too hot in use.

There is also a ring of white LEDs around
the spindle. Not particularly powerful,

in most situations
| imagine all they will do is take
the edge off shadows around

| was so impressed by
the Dremel Micro that
I’ve managed to persuade
Dremel to let us offer one
as a prize for a lucky Model
Engineers’ Workshop reader.

To enter the competition visit
www.model-engineer.co.uk/dremelmicro

the work. | can see them being a boon if
one is trying to work in the sort of awkward
places, such as under acarorin a
cupboard, where a cordless tool comes
into its own.

The instructions state that the Micro may
be used with all Dremel accessories,
except router bits. They caution that
although it will work with cut-off wheels
the reduced speed (about 30% down on a
‘normal’ Dremel will not allow them to
perform optimally and cutting metals is
not recommended. | couldn’t pass up a
challenge like that, and although the
Dremel is not suited to heavy duty cutting
of metals, | found it is quite up to the task
of cutting hard steel wire to length and
trimming small parts.

The variable speed is unusual, as itis
operated by a pair of up/down buttons. I'm
used to rotary controls, but | found these
quite easy to use. The technique is to hold
the tool in a comfortable grip in your
working and (my right hand) and
supporting the tail of the tool with the
forefinger of your other hand, use the
thumb to adjust the speed. The tool always
starts at 15,000 rpm, a sensible safety
feature as this is the safe maximum speed
for wire brushes - easily exceeded with a
rotary control.

One thing about a small, cordless tool is
that you find yourself using it for small jobs
that might otherwise be a bit too much
bother. A pointed diamond burr proved just
right for opening up some slotted holes in
a printed circuit board to add a power jack,
much easier than using a small file {and
very controllable) and a cylindrical burr
was just right for taking sharp edges off a
laser-cut part. B

[Visit the Model Engineer Exhibition, 12-14 December: WWW.modelengineershow,ca.uk] 4




Flexidisc Sander/Grinder

The Flexidisc sander gives a superh finish on wood, metal, fibreglass,
car body filler and all hard materials.

Its fast rotation speed achieves sensational results in a fraction of the
time normally taken by conventional sanders.

This versatile tool also sharpens chisels, plane blades, lathe tcols, axes and
garden tools withiout the rapid overheating of normal abrasive wheels.

This Is the ideal tool to prepare your timber prior to varnishing with
Le Tonkinois varnish,

www.flexidiscsander.co.uk
Tel: 01628 548840

L @ T@ﬁ k j ﬁ ﬁﬁ S Vg f n 5 Sh Le Tonkinois is a natural oil based yacht varnish.

Perfect for outdoor, indoor and marine use. With Le Tonkinois varnish the options really are endless.

Combining unrivalled protection on materials including cork flooring, stone, metal and wood and brilliant
permanent penetration, Le Tonkinois varnish leaves absolutely no brush marks and will

restore the natural beauty of timber whilst removing your brush marks.
Flexible enough to move with the timber and able to withstand abrasion and
impact, Le Tonkinois varnish Is resistant to bofling water, UV, petrol, diesel

- and sea water. It won’t crack, chip or peel off, making it perfect for
all outside purposes as well as indoor.

www.letonkinoisvarnish.co.uk
Tel: 01628 548840

WWW.MODELFAIR.COM

Extensive range of Model Railway Items Accessories - Mail Order with Confidence

Tel: 0844 543 8034 / 01332 912948 Email: info@modelfair.com
Postal Address: Modelfair, PO Box 856, Altrincham, WA15 5JU

fantastic range of items and accessories available rewards points for all customers!

Preorder the Bachmann and Hornby 2013/2014 ranges on our site now! www.modelfair.com
Freepost on all Bachmann pre-orders for Uk customers

oo e s e o o

LEN ] Hmﬁ!by GWR Star Class. mgn o £14.75 3207 LNER PE(.od: of the North £105.95 F3160X5 Homby BR W Braunton Sound £22-1 50 F3191 Homby BR Duks of Glowcester £10550
2 E JAN

fhe 0% DUE 17" QTR 2014
R3167  Hormby BR Star Class Glastonbury ME 175
DUE DEC/JAN

Bachmann pre-order now - (Freepost for UK customers)

: “ﬁ :

318 Robinson Ji LNER Black 2481 BRG 825 27LSECR Plain Green £77.36 ¥ 9022 BR Black Wihd.
2319 Robinson 111 BR Black E/C Bithoc it o e 593 Southern Rly. Black 086 2007 BR Bl Presvd,
313204 RobinsonJUBRBlackLC 9250 3248008 B2i1 BR Green Sound 1 31579 BR Hack LateCrest 2003 GWR

For all your Railway Modelling needs in 00, N and O gauges
Model Ranges including [HORNBY: & E ERasam

Accessory ranges including PEC(

Prices are valid for this issue and correct at time of publishing. Please note that Modelfair reserves the right to tharge produd codes




Scribe a line

YOUR CHANCE TO TALK TO US!

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

555 ALIVE?

Hi Neil

A few comments on Tony Rossiter's timer
circuit shown on page 53 of MEW issue 221:

1) The capacitor on pin 5 of the 555 IC is
shown as 8nF. This is not a standard
value, and also on the small side - the
555 data sheet suggests 10nF, and a lot
of designers would use a 100nF ceramic
capacitor for better noise immunity.

2) In the text the two time ranges are given
as 0-10 and 0-60 seconds. With the single
4.7uF capacitor, the maximum time
would be about 10.3 seconds, however
something is amiss with the other range.
The two capacitors are both shown as
4.7uF, but the note on the circuit diagram
says the series combination amounts to
23.5uF and therefore they must each be
47uF. In fact with 23.5uF the theoretical
maximum time would be about 51.5
seconds.

3) Normal practice is to fit a diode across
a relay coil, cathode to the positive
supply. Without it, a possibly damaging
voltage spike will be generated every
time the transistor switches off.
Regards,
Gwilym Colman, Rochester

Editor’s Note: The 4. 7uF values for the in-
series capacitors were an error introduced
to Tony's original diagram, when the text
was reset. I'm afraid | missed the change
when checking the drawings. Thanks also
to Steve Hasko for pointing out this error.
Builders may choose to use a single 33uF
capacitor for the longer time range, which
will give a maximum period of rather more
than a minute. Note that if polarised
capacitors are used, make sure they are
connected the correct way round, with the
negative terminals on the switch side.

RUST REMOVAL

| have read with interest the recent and
varied items on rust and its removal from
different sizes of items, ranging up to motor
cars. However, nowhere have | seen any
reference to the use of citric acid as an
effective rust remover (perhaps | missed itl).

MYSTERY BLOCKS

Dear Neil,

more accurate than using a vernier!

they are very expensive when new.

Regarding your mystery item on page 37 of issue
220; I'm not really sure of the ‘correct’ name for them.
They've always been known as Matrix Hole Blocks to
me. In use two of the tapered blocks are put tapered
side together and inserted in a hole to be measured.
Then by sliding them apart until they are a snug fit,

a micrometer can be used across the outside to get

a very accurate measurement of the hole size. Far

My set is quite old, but from the picture the only
difference is my set doesn't give the range in mm.
The only other bit of knowledge | have is, | believe

Regards,
Mike Hibbins.

Thanks also to lan Rose who has a set by Matrix Coventry Gauge and Tool,
and to Malcolm Leafe who believes his set are by Hilger.

Recently, | was given some V blocks
which were covered in many patches of
red rust. | decided to try citric acid to
remove the rust without damaging the
surface of the V blocks. This | managed to
do successfully, but having taken no
photos before the event, showing a photo
of a clean V block serves no useful
purpose.

However, | decided to set up a demo
which would show the effects of using this
technique. From the 'might come in handy
one day’ bin, | picked out a thick walled
steel cylinder which was uniformly
covered in red rust. | made up a solution
of citric acid in a plastic bowl sufficient to
immerse the part to half its height. | put
the bowl on the kitchen window sill and
left it for a few days.

When | returned to it and picked it out of
the bowl, the bottom half was covered in
loose black sludge. This washed off easily,
helped by the use of an (old) toothbrush.
After drying the part using kitchen towel,
the result is shown in the attached photos.

As far as dimensions are concerned, the
diameter of the rusty portion of the
cylinder measures 60.07mm. After
treatment, the diameter of the bottom half
measures 59.93mm. If we assume that the
part’s original diameter before the
build-up of rust was 60mm, then the part
has lost (chemically machined away)
0.07mm on the diameter (0.0027 in).

| would stress that this demonstration
was uncontrolled in the sense that the part
was left to its own devices for some days.
More closely controlled activities may lead
to rust removal with reduced metal loss. If
we accept that the technique is useful to
the model engineer, then some research
into the effects of varying the
concentration of the citric acid solution
coupled with the effects of mechanical
agitation by stiff brush or ultrasonic may
lead to guidelines for optimal rust removal
with minimum metal loss.

I hope you find these comments
interesting and useful. If so, please publish
them in Scribe a Line in MEW to which I've
been a loyal subscriber for many years.

Robin Muir

We would love to hear your comments, questions and feedback about 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
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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.

Welder Construction

A drawing with the basic frame dimensions
is shown in diagram 6 and moving insulator
block in diagram 7 and frame closed and
open in diagrams 8 & 9. Photograph 24
shows the welded assembly.

6, although [ tack welded

the bars at the ends and machined
them together. Drill the holes for the
element anchors one end and the pivot
and spring anchor for the insulated
compensators the other. If you've
tacked them together then break them
apart and square up the faces. File

or linish the radii and cut and file the
element anchor entry.

» Cut the element bars and if necessary
machine the faces where the elements
sit, this is detailed in photos 5 &

Drill
Aluminium
strips.

Machining
ball spigot.

4
Mark welding bars.

52 www.model-engineer.co.uk

+» Cut the six arm material pieces (50mm
x 6mm) to length, square the ends and
linish the radii. Drill for the cable ties,
the air tube ties, drill and tap for cable
connection/s M6 and the pivot holes
(as a pair) 8mm. Drill for the bottom
of the return springs. The position
will be determined by the springs you
have mine are Wire = 4.85mm, outside
diameter= 33mm, turns = 6, initial load =
200N, rate = 40N/mm.

» Cut the 4 off 2 x mm for the lower pivot
plates and drill (as a stack) 8mm.

» Cut the 2 off 20 x 6mm for the 'U’ bolt
plates and drill 7mm.

» Cut the 4 off 2mm plates for the balls
to push against, they don't have to be
round; | cut them with oxy, drill a hole in
two of them to go over the ball spigot.

+ Cut the 2 off 50 x 50 x 1.6mm and 2 off 20
x 20 x 1.6 square tube and machine them
to length and square. Drill a hole in the
bottom 50 x 50mm tube for the air tube
to pass through. On the bottom 20 x 20
tube weld a %4 BSP threaded socket and
drill holes for the ball spigots.

» Cut and bend M6 allthread (studding) for
the U-bolts.

» Cut and square up the 4 off 12Zmm
aluminium insulation retainers. Drill a
master and back drill the others from it
(photo 20). Use the master to spot the
element bars (photo 21). Drill and tap the
element bars M3 to attach the insulation
retainers.

« Turn the ball spigots; | used the back of
the turning tool to machine the relief
{photo 22).

* Weld the 2 sections of the upper arms
together; this needs a good solid weld.

Model Engineers” Workshop November 2014



Plastic Sheet \Welder | |
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Plastic Sheet \Welder | |

Oversized toolmakers clamp.

» Tack the large and small square tubes
to the bottom frame taking care to keep
it flat and square, | used an oversized
toolmakers clamp (photo 23).

» Tack the large and small square tubes to
the upper frame taking care to keep it flat
and square.

+ Tack the bottom element bar to the
bottom frame and tack the top element
bar to the top frame. Only tack the top
and bottom of the arms to minimise
distortion.

» Mark and clamp the lower pivot plates to
the bottom frame and assemble the top
frame using the pivot bolt and spacers.
Check the element bars are parallel
within100pm (0.004 inch) using a feeler
and the faces are in a flat plane. Tack the
lower pivot plates.

« |[f you are happy with the alignment, finish
weld the frame to minimise distortion,
| use a MIG welder and got very little
movement. If you are using a stick rod,
clamp the weld bars together until the
weld cools and only weld the top and
bottom of the arms to weld bar. The tubes
only need welds top and bottom, except
the manifold tube which needs to be
sealed air tight. Weld each of the lower
pivot plates in three places. Photograph
24 shows the welded assembly.

« Silver Solder or Braze the ball spigot into
the 20 x 20mm tube (photo 25).

» Check for air leaks in the welds between
the ¥% BSP threaded socket and the ball
spigot holes using soapy water, and fix if
necessary.

» Weld the ball plates in position, 3 light
welds are sufficient.

» Weld the U-bolt plates in position.

» Decide on a suitable valve and regulator
and weld on any brackets required.

» Assemble the pneumatics and test the
unit, in most applications 70Kpa (10psi)
is adequate.

Silver soldered ball spigot.

Welded assembly. >
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» Disassemble and paint the frame.

» Make the insulating compensation
blocks from 6mm fibre epoxy sheet such
as Tufnol, beware some old stuff had
asbestos in it, take precautions.

» Make the springs from 1.6mm (16g)
spring wire (diagram 7).

» Make the bushes and pivot plates for
the compensation blocks and assemble
(photo 16).

+ Slot the M6 element retaining bolts, | used
the band saw (photo 26), to centralise the l !
cut and to cut to the shoulder using an
MDF packer (photo 27).

« Cut the insulation layers (photo 28). Stick “\-
it on the element bars. Photograph 29

shows the technique. Carrying it around Cutting slot in SHCS - begin.

the radius can be seen under the top
layer in photo 31.

« Assemble the elements and cables; |
used 6mm Nyloc nuts for the retainer
bolts. Connect the power source and
timer and try it at the lowest setting.
The element should not be red hot and
should merely discolour at the highest
setting.

+ Check the expansion blocks work and
return when the element cools (photos
15 & 16).

« Cut the cover insulation and extend it
around the weld bar radii (photos 30 &
31). Note the additional strips holding the
ends in position. It's better at this stage
to cut the strips over length and trim
them back. The radii are very important
as are the expansion blocks as any sharp
bends or kinks in the element will result
in thinning of the final weld.

« Fit the aluminium insulation
retaining strips.

+ Cut and fit the MDF board, so that it can
be easily lifted out. Photograph 32 is
the completed unit showing Timer and
Welder in background.

1 . ¥
Insulation around the radius 2. Completed unit— timer and welder.
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Meccano Strip Bending Machine

| was struck by this interesting device in
the British Colombia Society of Model
Engineers newsletter, The Whistle. As
well as being for the purpose of bending
Meccano strip, James Young made his
nicely presented device out of Meccano
itself. | see that it also caught the eye of
Geoff Theasby, ME's club news editor, but
| can't resist including a picture of this
unusual machine.

Harold Hall’s Index

Harold Hall maintains an index
for MEW that is rather different
from some of the others - indeed
each of the indexes available has
its own character and strengths.
Harold's index has the nature

of being a subject index, so it's
useful if you are looking for
information on a topic, rather than
a specific article. Unfortunately,

it had become somewhat out of
date, but he is pleased to say that
he has found the time to bring

it up to date. At the same time

he has taken the opportunity

of subdividing some sections,
including ‘miscellaneous’ to make
it a little easier to find an item
within them.

For readers of the Model
Engineers’ Workshop that are not
familiar with Harold's index, it
can be found at: www.homews-
mew-index.co.uk/index.html

Chronos Ltd. have got in touch to say that some of their popular
lines are back in stock. The items include some large sets of twist
drills, in particular a 115-piece set of HSS drills with s to ¥ inch

by 64ths, A-Z letter drills and 1-60 in number drills. These sets are
becoming harder to find, and will appeal to those of us who still
prefer to work in imperial and traditional sizes. Other items include
some inexpensive dial gauges and the popular ‘Little Hogger’ set of
three indexable milling tools. More details of these and other items
can be found at their website http:/ fwww.chronos.ltd.uk

mfmm the World of
Hobby Engineering

NEW METALWORKING GUIDES FROM CROWOOD

Sheet Metal Work by Dr Marcus Bowman

Regular readers will recognise the very neat sheet
metal folder that adorns the cover of Marcus
Bowman's Sheet Metal Work. It was one of the
projects in his beginners” CNC series, but this

book is very much focused on manual methods of
cutting, forming and joining sheet metal. The book
takes an interesting approach, the first two-thirds
offer comprehensive coverage of issues ranging
from safety through to surface finishing - a topic
overlooked by many writers on metalworking topics.
The remainder of the book runs through seven
practical projects, starting with a model aircraft fuel
tank and finishing with a folding steam iron shelf.
Although the projects are a somewhat eclectic
selection, each one covers a different approach and
set of challenges, putting the techniques in the body
of the book into context.

SHEET METAL

Milling by David A. Clark

Again, regular readers of MEW will be familiar with

the work and style of my predecessor as editor,

David Clark. One of David’s strengths is providing

a methodical and comprehensive overview for the
beginner and this volume is no exception. After
introducing milling machines, he covers buying a mill
and safety issues before moving through all the major
operations that a mill owner is likely to want to carry
out. There are plenty of helpful tips, backed up by
real world examples. Another strength of Milling is
that it covers mills from small tabletop machines up
to larger turret machines, such as the Bridgeport.

All in all, two books that are sure to prove popular

and particularly helpful to beginners and those
seeking to expand their skills in metalworking.

s "1 4" g
s
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TRAINS =

AT WAR

Trains at War SPECIAL ANNIVERSARY EDITION looks
at the various ways in which the railways helped to
win the war including taking care of the wounded,
getting troops and supplies to and from the front and
protecting civilians when the bombs started to fall.

| SPECIAL ANNIVERSARY EDITION

TRAINS

wiww.model-angnesr.co.uk AT w AR

HOW THE ALLIED RAILWAY NETWORK HELPED WIN THE WAR

THE LONG ROAD
TO RECOVERY

RETURNING THE RAILWAYS
TO FULL WORKING ORDER

ImBOLINGER
REDUCING THE . * .

HUMAN COST OF
WAR WHILE ON  §
THE MOVE

B i “
T N > “MODELLING wnanmt_
| .. RAILWAY

RECREATING THE
TRAINS. IN MINIATURE

Wﬂn TI ME FEATURING:
l“ﬂ“M“TI"Es = Narrow gauge in WWI
" m Ambulance trains

BUILDING NEW ENGINES TO SERVE THE FRONT LNE, | mWW2 Locomotives

REMARKABLE SURVIVORS WHERE TO SEE WARTIME ENGINES FOR YOURSELF i Railways on the Home Front

WAR DEPARTMENT LIGHT RAILWAYS moviNG SUPPLIES THROUGH THE MUD | i i i
RAILWAYS ON THE HOME FRONT COPING WITH LIFE AT HOME IN Wi lJl“'JIH M'NE :nhgolgﬁgw?n‘g; rtime Railways

Available at selected WHS High Street, Tesco and local newsagents, or order online at
www.myhobbystore.co.uk/trainsatwar



FREE

PRIVATE ADVERTS

Subscribers, see these adverts five days early!

MODEL

Machines and Tools Offered
W Bench Drill Press, 240V. Perfect
condition. Little used with m/c
vice, £50. Bench grinder 6 inch
(new stones) perfect condition,
£15. Buyer collects.

T. 01279 423054. Harlow.

M Asong AS250 power feed
spares or repair. Electrical fault

mechanically sound.
T. 01642 479894. Redcar.

B Axminster SEIG Micro Mill
Mk2. 20 hours use only, mint.
£190. Buyer to collect.

T. 01572 757225. Qakham.

B RPM Counter/meter. 0-120,000
rpm. Electronic infrared (2
pulses/rev) made for jet turbines,
calibrated and accurate. Can be
extended to 130,000 rpm quite
simply. Brand new. £20 + p&p.

T. 01279 423054. Harlow.

® Myford ML7 lathe with 4-jaw,
3-jaw chucks, tailstock drill
chuck, change wheels, quick
setting tool post with holders,
vertical side, fixed steady £450
ONO. Buyer collects. Also Warco
mini mill £200. T. 01553 630429.
King's Lynn.

B Myford Super 7 lathe complete
with stand, including quick
change tool post holders. Two
chucks, two face plates, steadies,
full set of change wheels, F/R
switch. First class condition,
original paint, no rust. Open to
reasonable offers. Buyer collects.
T. 01684 568826. Malvern.

B New Proxxon 5-piece tool set
£40. New Proxxon radius cutting
attachment £45. Small Proxxon
dividing head £60. New Proxxon
step clamp set £25. Tilting
dividing head 100mm, good
condition £50. Eclipse No. 36 Vee
vice 12 x 5 inch £25.

T. 01624 813434. Isle of Man.

M Perris lathe £350. Record
lathe ML210, never used £350.
Dore Westbury Mk. 2 miller plus
tooling £1200. Gabro BF620
bench box/pan folder £400.
Oxford RT110 arc welder £200.
BOC Migmaster 130 turbo £150.
Champion No. 2 drill £50.

T. 01432 354960. Hereford.

B Alba Shaper 10 inch stroke
single phase with swivel vice on
heavy castiron base, some tools
and curve cutting device. Buyer
to collect. £250. T. 0161 737 2134.
Manchester.

| Pillar Drill, bench mounted -
The Denbigh 1.5mm to 13.00mm
drills. 1/3 hp 220V/1/50 motor.
17mm travel 150mm throat, 8% x
10 inch table, 1000 H,300W, 700
D. Rigid construction. £90.

T. 01993 702683. Witney.

W Sensitive micro pillar drill.
Corona 0.35mm to 4.30mm drills.
1.4hp. 230 V/1/50 motor. Lamp.
40mm travel, 120mm throat.

7 x 7 inch table. Hand tapping
attachment. 600 H, 300W, 500D.
Rigid Cl construction. £60.

T. 01993 702683. Witney.

M Ajax Halifax horizontal milling
machine with home-made
vertical head. Worn lead screws.
Single phase. £250 ONO.

T. 01246 556330. Chesterfield.

® Myford two way vertical slide
imperial calibration, very good
condition. £110.00 open to offers.
T. 01925 754418. Warrington.

® Dependable slow running
workshop drill. 6ft tall, belt
driven, single phase, 3 morse
taper, 1% inch max 16mm chuck.
£80. 210 amp welder, extra-long
leads, turbo cooled £80. Bullfinch
gas tripod flood lamp £40.

T. 01803 557167. Paignton.

W Colchester 5% x 20 inch
Bantam lathe in very good
mechanical condition. All new
240 volt conversion together with
original instruction manual. £750.
Buyer collects. T. 01275 472329.
Bristol.

M Harrison L5 lathe, complete
with 3-jaw chuck and 4-jaw
chuck; drill chuck and live
centre; catchplate and faceplate;
fixed and travelling steadies;
additional lever-style tailstock;
4-way toolpost; milling table.
Requires new motor. £800 ONO.
T. 023 8055 5827.

Southampton.

B Ace-Marlco indexer +
dividing attachment, vertical
and horizontal plus 12 collets,
6/9 — 33/36, as new £110. Buyer
collects. T. 01273 461501.
Shoreham, Sussex.

B Warco BHB00 lathe on cabinet
stand, roller bearings, Norton
screwcutting gearbox, gap bed,
power cross slide, collets and
chucks. Very clean, little used in
easy access garage. £750.

T. 01425 619239.

Bournemouth.

M SIEG Super C3 lathe C/H
90.mm 400mm B/C. Standard
tooling, speed display, taper
roller bearings, metal knobs and
hand wheels, Newall 2-axis DRO,
£1200, delivery possible. 4 inch
griptrue chuck £150. 18+ Pultra
collet adaptor drawbar £100.

T. 01522 722374. Lincoln.

B Burgess BB520 Bandsaw
complete with fence, spare
blades and instruction booklet
£25. Buyer collects.

T. 01803 326460. Torquay.

B Axminster RF25 mill/drill &
floor stand/cabinet, with machine
vice & clamp set, all from
Axminster, £600. Buyer collects.
T. 01429880440. Durham.

W Myford Super 7, g/box, p
x-feed, had bed regrind with bill.
Myford stand, tray, Newton Tesla
(Mitsubishi) inverter, new motor,
remote package, 4/3 jaw chucks,
steadies, QCTP. 4 holders, face/
driving plates. All in excellent
condition, any trial.

T. 01723 362537.

Scarborough.

W Beswick G5 Lathe. 24 in.
between centres; tailstock chuck;
4in. 3-jaw chuck; 6in. 4-jaw
chuck. Belt drive. Includes stand
with storage space. £100 ono.
Buyer collects. T. 01453 883283.
Stroud.

m Myford ML7 little used (built
Minnie), owned since 1969,
clutch, Burnerd 3&4-Jaw chucks,
Jacobs tailstock chuck, 4-way
toolpost, leadscrew handwheel,
adjustable indexes to slides,
cabinet-stand, tray, blocks,
swivelling milling slide, milling
vice, cover, manuals. £995,

T. 01242 676460. Cheltenham.

W Myford six station self-
indexing turret 20/068 as new,
buyer collects £600. T. 01257
452736. Preston.

Materials and Fixings

M Brass sheet 2 x 2ft x 12G
£55.00. 2ft 6 inch x 2ft x 12G
£65.00. 4 x 2ft x 18G £60.00. 4 x
21t x 16G £80.00. 2ft x 3ft 3 inch x
16G £65.00. 1ft 2 inch x 2ft 3 inch
x 10G £47.00. 4ft x 1ft 6 inch x
16G £50.00. Also smaller random
sizes. T. 01406 362388. Spalding.

Models Offered

M 3% inch gauge Black Five
‘Doris’ L.B.S.C. design, built
2004. Professional boiler, fully

certified, ready to run. £2,200
0O.N.O.T. 01642 584 051.
Middlesbrough.

M Tich, 3% inch large boiler
unfinished project. Many parts
and materials, any good offer
accepted. T. 01420 86366.
Alton, Hampshire.

Drawings and Plans

MW Drawings Fury 5 inch gauge.
13 drawings, 4-6-0 wheels, laser
cut frames, wheel castings, axle
boxes plus other castings £150.
Drawings for 2 2 inch gauge
flying Scotsman £50. Drawings
for 9F, 22 inch gauge British Rail
£50. T. 01543 378719. Walsall.

Books and Periodicals

W Hand-book for Christen
Cutter Grinder. T. 01575 540267.
Kirriemuir.

m Model Engineer July 1949 -
Dec 1949, Vol 101 leather bound
into one complete book. Offers
plus P&P or collection.

T. 0141 942 4682. Glasgow.

B Model Engineer May 1976 -
Dec 1991. Only Jan - Sept 1988,
and alternate copies in 1992
missing. Vols 142-169. Hole-
punched and bundled by year.
368 magazines. Engineering in
Miniature Aug 1988 - Feb 1990.
19 magazines. £100 ONO. Plus
P&P or collection.

T. 0141 942 4682. Glasgow.

Wanted

M Centec 2A Universal Milling
Machine. T. 01736 810608.
Penzance.

W Second hand track, 5 inch,

7% inch or dual gauge. Anything
considered, can collect.

T. 02920750448. Cardiff.

M 5 inch gauge steam locomotive
preferably with defective or
non-working boiler tender

not required preferably with
valve gear and wheels but not
essential. T. 01484 422143.
Huddersfield.

MW 3% inch gauge A3, Ad or
Hielan Lassie. T. 01925 601914.
Warrington.

MW The Oil Engine and Gas and Qil
Power magazines wanted. Also
any early diesel or oil engine
catalogues. T. 01903 814599.
Brighton.

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

www.model-engineer.co.uk/classifieds/




Modifying an ALPINE
drilling machine

The Alpine Pillar Drill in original condition.

hen | got involved with model
Wengineering and drilling holes

into which | was going to tap
a thread, | found my precious drilling
machine wasn't all | thought it was. The
column was a piece of steel tube 500mm
long, actually it was sheet steel rolled
and seam welded which flexed under
pressure (photo 2). This allowed the table
to move, sloping down and outwards, so
instead of drilling a circular hole it was
a sloping ellipse, consequently when
tapping 4BA not much thread was on two
sides of the hole. First development was
to copy an idea published in the Model
Engineer, which was to make a slide up
and down leg, mounted on the front of the
table, this then counteracted the flexing
of the tube, keeping the table level. From
another article in Model Engineer by
John Noakes, 19 May 1989, | made two
eccentric bushes to adjust the quill up
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down rack and pinion, getting them to
mesh better. At times, the table up/ down
height was insufficient, so | thought, get
rid of the of the tube column together
with all its failings and buy a piece of bar
700mm long. Unfortunately the three
drill castings were all bored 46 mm and
no way could | buy 46 mm diameter bar,
it's not a stock item. Nor could | easily
mount the castings, even on a face plate,
so it had to be 50mm diameter bar or
nothing. Having purchased the bar, | took
it to evening class and turned it down to
46mm between centres, achieving a very
fine finish.

After a few more years had passed the
single phase motor developed an
intermittent fault, which | was unable to
locate. | stripped the motor several times
hoping to locate the break in the windings,
but no such luck. Later on a friend ask me
if | would like to go to an auto jumble sale

Ted Fletcher works hard to
keep his pillar drill in good
health and up-to-date.

About 25 or maybe 30 years

ago | bought an ALPINE drilling
machine and at that time thought
it was the bee’s knees, having
had up to then, a % inch capacity
Black and Decker single speed
electric drill. | used to grip the B&D
drill in the vice and do all sorts of
primitive turning jobs. When the
Taiwanese machine tools started
to come into the UK, I thought I'll
have a drilling machine (photo

1). This is the story of 20 plus
years of continual development
and improvement of my drilling
machine. Hindsight being a
wonderful thing, perhaps | should
have cut my losses and bought a
British made quality machine?

V.

b

The flimsy original pi;‘fé‘rr.
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he new belt guard.

with him, | hadn’t been for a long time.
Wandering round, as you do, | saw a lot of
electrical bits on the ground and amongst
them was an inverter, | took a chance and
bought it.

Earlier that morning | had been looking
at a small 3 phase motor, thinking about
running it with a capacitor on single phase
as a replacement motor for my drilling
machine. So, | doubled back to see if the
motor was still available, it was, and a deal
was struck. So now | had a motor and
inverter. Back home | gave the motor an
insulation and continuity test; both were
okay. The motor was easily reconnected to
240 volt delta, and much to my delight the
inverter worked as well, but only with
motor on/off and no speed control. |
downloaded all the information from the
manufacturer’s website as | was sure that
the inverter was capable of ramp up and
down, forward, reverse and speed control.
| thought | could fathom the thing out
myself, as the control wiring was pretty
obvious. Not being much of a technocrat |
didn't fully understand the jargon, so |
phoned the manufacturers and they were
extremely helpful. | now have forward,
reverse and speed control, this mod has
worked out very well and braking facility is
also available within the inverter. The
motor mounting was different from the
original motor so | made an adapter plate
but because of the motor change over the
drive belt, it was now too short. Amongst
my many just in case bits | had a length of
Redthane circular plastic belting; this belt
is quite easy to make up and runs very
quietly. | cut the belt to length, heated up a
broken hacksaw blade red hot and melted
both ends of the belting, then held/push
them together until the plastic oozed out
and left it over night. Next day | trimmed
up the belt, removing the oozed out plastic
using my belt sander.

The outcome was that the original belt
guard was now too small, and the belt
caught the guard. Ever undaunted, |
decided to make a new guard as seen in
photo 3, this again has worked out well. |
next made two shaped pieces of 25 mm
sheet steel top and bottom (photo 4) then

calculated the length of a piece of 1.5 mm
sheet steel required to form the up stand, |
didn’t get my calculations quite right but
that was easily corrected. | followed the
curve of the bottom and tack welded the up
stand to the piece which was to be the
bottom of the belt guard (photo 5). | then
fixed two internal brackets within the new
belt guard {photo 6). | drilled and tapped
the brackets in their centres and, using
Loctite, screwed in the two bolts. It is a now
a matter of removing two wing nuts to
remove the belt guard cover to gain access
to the pulleys, belt and speed indicator
circuit board should | ever need to do so.
When | decided to alter the machine |
realised that | would have to remove the
quill pulley to enable me to remove the
original belt guard and fit the new one. |
located the Allen key which held the pulley
in position and slackened it off, thinking that
the pulley would slide up and off easily, no

-

B;'sse. of the new belt guard
showing tack welds.

Pillar Drill Modifications ||

The cover for the new guard.

way. Both the pulleys are hollow cast iron.
Unfortunately the mounting bosses are
internally within the sheaves, so it wasn't
possible to simply remove the unwanted
sheaves. If that had been possible, then |
might not have needed to make a new belt
guard. Using a 3 leg puller | withdrew the
pulley, it did come off, but with great
reluctance, | was uneasy about applying any
heat to help things along, as that might
have affected the sealed bearing. The
pulleys being cast iron, | was careful not to
damage them in any way, as | was uneasy
by the amount of tension needed to be
applied to the pulley extractor.

As things developed, | thought | might
have to remove the pulley several times
when fitting the new belt guard, as it
wasn't very easy to take measurements to
actually drill screw holes in the belt guard
base in their correct positions first time.
So, | made a small pulley jacking bush of
mild steel, a very tight fit into the bore of
the pulley. | drilled and tapped the small
bush % inch BSF as | had a long bolt this
size, which would be later used as the
pulley jacking bolt, then pressed the bush
into the bore of the pulley. Next, | partially
drilled into both the bush and the pulley
and tapped the holes for a 4BA thread, |
did this in two opposite places, and then
screwed in two 4BA Allan grub screws,
locking the pulley and bush together. In
future using a long tee bolt, | can simply
jack the pulley off the machine with ease,
no need to use the puller (photo 7). Whilst
| had the bush in the lathe, | made a 2mm
deep shoulder, preparing the bush for my
next mod, a slotted disc for a chuck speed
digital read out following Mike Crossfield’s
article in MEW issue 147, and good on you

17 00 SO
\

The internal brackets.
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The Belt Pulley.

Whilst | have not fried it, or have the need to do
so, | think a mains filter from a discarded washing

machine could be a useful aid to those who experience

eleciromagnetic radiation from their inverters.

Mike! When fitting the inverter | had no
true idea of the drill chuck speed other
than by experience. So, as | had already
made a digital speed read out for my lathe
and milling machine | decided to do the
same for the drilling machine. The disc is a
piece of printed circuit board material with
60 slots, this sits on 2mm shoulder of the
bush and is secured by the 3 inch bolt
with in the bush, using the same thread as
used for jacking off the pulley.

| can now drill and tap threads squarely
in the drilling machine, up to 2BA, also |
have high speed drilling when drilling very
small holes in printed circuit board
material. For tapping, | drill the hole at say
2000rpm, remove the drill, adjust the
speed potentiometer down to a slow
speed, put the tap in the chuck and tap the
thread, before the tap bottorns, flick the
reverse switch and the tap comes out. Just
before the tap exits | switch off the drill so
that | don't tear the first few threads, this
has worked out better than | ever thought
it would. If you do as | have just done, use
a Jacobs type chuck and key, so that the
tap is retained when the tap is being
reverse out. | found that keyless type
chucks release the tap when reversing.

Recently | have improved things further
by utilising a DIN type plug and socket, to
connect a plug in foot switch for tapping,
foot on switch to cut the thread, remove
foot and the machine reverses (photo 8).
The On/Off switch remains on the
machine. | have another foot switch which
| intend to wire up, so that before things
get out of hand when drilling a piece of
sheet steel, | take my foot off the switch
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and the drill stops; normally | clamp thin
steel down onto the machine table but
some bits are either too big or queer
shape to clamp down. The control system
on inverters are usually 12 volt so that
cheap, low voltage switches can be used,
these can be obtained from any of the
electronic shop. The speed control

potentiometer is a 5 KQ linear variable
resistor preferably a wire wound type, a
radio volume control is not suitable. For
the wiring for the low voltage control
circuit, | use screened ex-computer lead,
solder all the connections using a 15 Watt
soldering iron, a bigger one might melt
the plastic insulation on the wires, be
quick. For the motor power | use screened
multi core mains cable, keeping the two
systems entirely separate.

Whilst | have not tried it, or have the
need to do so, | think a mains filter from a
discarded washing machine could be a
useful aid to those who experience
electromagnetic radiation from their
inverters. | have pre-owned inverters on
my milling machine and lathe they came
in plastic boxes, which | have now
enclosed in a ventilated steel boxes.
Basically all | did was to drill a series of
holes top and bottomn in the steel box,
then using four 10mm high tubular
spacers and four long nuts and bolts,
fastened a piece of fine gauze and a sheet
steel lid together over the top of the box
precluding any rubbish entering but
letting cold air in at the bottom and warm
out at the top. A portable VHF radio can be
used as an EMI detector, walk around each
machine and cable carrying the radio and
if you can clearly hear the program then
you have a good EMI tight system.
Photograph 9 shows an ex-washing
machine EMI filter.

Finally with a bit of thought, I'm sure it
could be arranged using a multi-contact
wafer switch and a few fixed value
resistors to give a series of preset speeds
at the rotation of a switch, to include
forward, reverse and braking. This would
make the arrangement ideal for a
production run. The box could be
plugged into the multi pin DIN socket
where | presently connect my foot switch.
Whilst the original belt change system
worked okay, the inverter is in my
opinion better, especially when tapping
threads and | do like the ramp up facility,
with no sudden on. B
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An EMI filter.
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Drilling machine direction of rotation control selection arrangement
Using TWO toggle switches which are mounted on the drilling machine and a foot operated switch.
The speed control knob is also mounted on the drilling machine.

>,
! Forward
To terminal SF
:— il
Hand < Hand operation
4 l
1
To terminal SR f
< [ Mode switch

[
/s
| o
Press with foot @ |
:2: Z::?:: ,release t = — — = Foot operation from terminal SC
rd

._" J Foot switch 3 core & earth cable

A

SF Reverse

@l

Hand

Hand operation

O,

SR

Mode switch

"N\
Press with foot

for forward, rel >

for reverse @ \

Foot switch 3 core & earth cable

Foot operation from terminal 5C

The foot operated forward and reverse switch is connected to the drilling machine viaa 5 pin DIN plug and socket, as
the inverter control circuit is 24 volts or less, ex computer cable or similar is OK for the foot switch. To operate the
drilling machine one must first select either foot or hand operation, using the switch located at the back of the control
box , then select direction of rotation (For/Rev), of the drilling machine and finally press the latching type the ON switch.
The speed control is underneath the control box. When the the foot/hand switch is in the foot position, and the foot
switch is in the depressed the drill will operate in a clockwise direction (drilling as normal) or thread tapping, using a
very slow speed. When the foot switch is released the drill will come to a halt, then rotate anti clockwise, which is very
useful when tapping small threads. Be cautious when the tap is about to leave the metal as it is possible to tear the first
few threads.

Plug
Black Blue

Red White & green
Earth

(Visit the Model Engineer Exhibition, 12-14 December: www.modelengineershow.co.uk &d
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MODEL ENGINEERS"_

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

'Emaﬂma 3 s 190 CXE .
CINIC] Bouter |
660mm § | 1

i
L}

i
8
|
l

From Only £7420.00 tncvar ;
Tol: (01269) 844744 or |
o]

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

M-MACHINE

~—Unit § Farge 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 ]
raady to run englnes

seall
*r’?,g

Full range of Steam )
fittings and some new

marine boilers.
| Wide range of BA bolts and nuts

64

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 amuum

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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MODEL ENGINEERS’

Pro# 4 —_—

' 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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PRO
MACHINE
TOOLS LIMITED

Tel: +44(0)1780 740956
Fax: +44(0)1780 740957

- Wabeco produce quality L
rather than eastern quantity '

CNC machines are offered with a variety 'm-_:_____,____
of CNC control and software systems, - — s -

and still be used as manual machines.
700 x 180mm

= Z axis - 280 mm
= Speed - 140 to 3000rpm
* Power - 1.4 KW

Wabeco produce precision
made machines by rigorous quality
control and accuracy testing.

year- d B
warranty i =W

Wabeco : &N Siz? - 900 X 610 960mm
CNC Lathe CC-D6000E 2‘ — Rt
* Centre Distance - * Size - 1215 x 2 ﬂj \] wabeco Lathe DGOOOE
600mm 500 x 605mm |

* Centre Distance - 600 mm

= Centre Height - 135mm

= Speed - 30 to 2300rpm

* Power - 1.4 KW

* Size - 1230 x 500 x 470mm
* Weight - 150kg

= Centre Height - 135mm  « Weight - 150Kg
* Speed - 30 to 2300rpm < NCCAD/
* Power - 1.4 KW NCCAD Pro

All lathes and mills are backed by an
extensive range of tools and accessories

Wabeco Lathe - Centre Distance - 350mm

¢ Centre Height - 100mm
D4000E * Speed - 30 0 2300mm &g Ywarranty
] * Power - 1.4 KW "

* Size - 860 x 400 x 380mm
» Weight - 71kg

P—

Wabeco
CNC Mill
CC-F1410E =

; *Table - 700 x 180mm

*Z axis - 280mm = Speed -
: 140 to 3000rpm
= Power - 1.4 KW

Size - 950
# %600 x 950mm
* Weight - 122Kg

Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Malchlne 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

WWW. B m CO m a C h i I'IetOO |S. CO . U k sales@emcomachinetools.co.uk




: 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
i www.homeandworkshop.co.uk ¢ sales@homeandworkshop.co.uk

Opening Times: Monday-Friday 9am-5.30pm - _Satur day Morning 9am-Ipm WSS T
10 minutes from M25 - Junction 3 and South C :rcrdar A205 B - 21225 Myford MO !ey

Myford ML7 | o W= aat@yc  Myford Super 78 IR g ; EH

+y;[lnurnd s el ¥ £2750 " x 3" -\ﬁ -57" ‘ffn\{

4 .r’rare Jong bed = #} Ve

= : ?}4{‘{-"

- HYFOIID GENUINE PARTS |
§ Running out fast!!

check the web site for full list!

: Scripta + | |
éﬁnruders adapted to i
B 1/8" witers

Emir beech bench

[NGW[only
[£:245]tolCloar,

3 i = 32 RobRoy chassls,
new % castings, plans efc. £475

= | 5" Pansey chassls,

| castings, plans etc. £750

Tripus {German
nn/u{'l swifch

P i \ 3 Angle plates + | s
< pg7s Welesloe s RUTATE W] W m;gfar;s;p;?u

vl s Mnn Tesla jnverter / BW DRO.

Scheppach
Bosato |,

‘ 525 -: = =g N
\ Ti 'ﬂ_ ?Q\D \
NagFok mill/drill h L_!; £425

N ; orn. Seninr.i;'if mill AT
PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUH 153 Now/even]easier) ‘Boxford 87

DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EI(I.USM’ (/471 S to]use)Web, £ﬂ.'tﬁ' shaper
SHIPPING
le are ¢ peking late 1 | /({1 ST AP model lathes! s, WORLDWIDE

£575




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



