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PRO
MACHINE
TOOLS LIMITED

Tel: 01780 740956
Int: +44 1780 740956

Up to &g warranty) 0 selected WABECO Machines!

mss\MABE(‘ﬂ
-t Wabeco produce quality B
rather than eastern quantity

CNC machines are offered with a variety %
of CNC control and software systems, —

and still be used as manual machines,

* Table -
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.
““warrantySSSs

Wabeco « Size - 900 x 610 x 960mm
« Weight - 101Kg
CNC Lathe CC-D6000
= Centre Distance - « Size - 1215 WH beco Lathe DGOOO
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 - Cente e ot
* Centre Height - mm
D4000 = Speed - 30 to 2300rpm
=) « Power - 1.4 KW

= Size - 860 x 400 x 380mm
= Weight - 71kg

" warranty

Wabeco

e - i CNC Mill « Table - 700 x 180mm
e & R : " ¢ »Z axis - 280 mm = Speed -
A : S cc F1410 140 to 3000rpm

» Power - 1.4 KW

7" < Size - 950 .

# «600x950mm
« Weight - 122Kg

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

We regUIar’y Ship worldwide PRO Machine Tools Ltd.
Please contact us for stock levels and more technical detail g L
o x 17 Station Road Business Park, Barnack,
All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW

01780 740956 - +44 1780 740956

WWW. e mCO m a Ch i I'I etOO I S . 00 w ll k sales@emcomachinetools.co.uk
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On the

Editor's Bench

His Royal Highness Prince Philip, the Duke of Edinburgh
The sad news that His Royal Highness Prince Philip, the Duke of Edinburgh had
passed away reached us too late to mention in the last issue.

We extend our condolences to the Royal Family.

Many readers will be aware that Prince Philip had a lifelong interest in both
full-size and model engineering matters, and this was in no way better ex-
emplified by his establishment of the Duke of Edinburgh Trophy. This is the
most highly regarded trophy in model engineering, awarded in a competition
open only to previous winners of gold or silver medals in the Model Engineer

competition.

A British Pathe newsreel of the Duke at the 1952 Model Engineer Exhibition
can be found here: model-engineer.co.uk/DOE, the excerpt below is from the
October 30 1952 issue of our sister magazine, Model Engineer.

H.R.H. at the *“ MLE.” Exhibition
® AFTER THE oﬁenmg of the ¢ M,E.” Exhibition
by the Duke of Edinburgh, and His Royal High-

ness had toured the show thoroughly, we learnt

that he had enjoyed himself immensely and had

It was noticeable that explanations of technical
points were largely unnccessary. As he departed
from the show, he was graciously generous in
his warm-hearted praise. To have had the
honour of being with him during his tour of the

show was an experience we shall never forget.

June 2021

been profoundly impressed by the quality of
craftsmanship revealed in everything that he

examined. His searching gaze seemed to miss
nothmg of importance, and his rapid fire of
questions kept his lucky guides busy for an hour,

H.RH.. the Duke of Edinburgh with Mr. Kenneih
E. G‘ardce. Chairman of Messrs, Percival Marshall
and Co., Ltd., examining the model of HM.S.
" Magpie > which was presented to His Royal
Hizhness after the Opening Ceremony
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CONSTRUCTION Expanding range of In-house manufactured

components
NEW! Blowdown
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spanner —suitable for

Available in %",3/8" & #

%" ram, Prices start 5/16" & 3/8"
]. WWilds g from £45.00 £E.50
FBHI E. . Tyler, T
]Ohrl G ergh Brake Valve |
Woof, John'

For steam or vacuum
£83.00

S Iw hvies
Box Spanners
BA & Metric. Available
individually ar in sets

Only E£3 each

and others.
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GWR injector steam wilve -

iable £2,50 UK posted £8 and enquire for further details or visit our website where you willfind
Pally Locos Kits, drawings and castings far scale modeis and comprehensive ME Supplies.

£ Polly Model Engineering Limited  www.pollymodelengineering.co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700

TZAIRN | ong aton, Nottingham, NGID3ND emaiksaler@pollymodelenginearing co.ok

Tracy Tools Lid.
Unit 1, Parkfield Units,
Barton Hill Way,

Torquay TQR 8JG Visit our brand new website L .
We ship anywhere H world WWW tracytoos.m

PRODUCTS _‘ . Taper Shank Drill

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

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

0 Tracy TO O].S Ltd Fax: 01803 528 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies  Www.tracytools.com




METAL LATHE
300mm between centres - LH/RH thread
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9 A Lathe Mandrel Back Stop for a
Myford Lathe

Peter Hodgkinson describes this aid to
accuracy made for an ML10 lathe which
should also fit the ML7 lathe.

13 Making D Bits for Injectors
Stewart Hart describes how to use a
grinding to make accurate taper tooling.

17 Shaping A Keyway

Richard Lofting describes the making of
a spedcial tool to cut an internal keyway
on a shaper.

22 Beginners’ Workshop

In this issue Geometer looks at the
applications of non-standard shaped
files for wood and metal.

25 Mini Lathe Spindle
Improvements and Modifications
Mike Cox commences a series of three
related articles on spindle modifications
for the popular Mini Lathes with a useful
spindle extension.

28 Introducing Drilling Machines
Advice for beginners on benchtop
drilling machines and their use.

32 Cutting Oils

New Zealand correspondent, Peter King,
gets some thoughts about coolants and
cutting oils off his chest

33 Model Engineers’ Workshop
Data Book

Metal Bending is the subject of this
month'’s data book pages.

mwmm”
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37 Quick change tool system for
my Sieg KX1 CNC mill

lan Johnson describes his simple system
that could provide a big help to other
users of benchtop CNC machines.

42 Fitting a Screwcutting Clutch
to the Emco Maximat Super 11
Graham Meek describes an accessory
thirty-three years in the making.

50 Bandsaw Blade Silver
Soldering Station

Will Doggett describes a useful
workshop tool for all bandsaw users.

58 Developing an Edge Finder

Roger Vane continues his detailed

LS SUBSCRIBE TODAY!

B GET YOUR FAVOURITE
MAGAZINE FOR LESS
DELIVERED TO YOUR DOOR!

See page 48 for details.

40 MEW
GET MORE OUT OF YOUR \WORKSHOP WITH

6 www.model-engineer.co.uk

description of an electronic edge finder,
with instructions so you can make your
own.

Model Engineers’ Workshop



Coming up...

in our next issue

In our next issue we feature a a Bluetooth DRO for a Myford,
a fabricated vertical slide and adding versatility to the
Diamond Toolhlder

Regulars

3 On the Editor’s Bench
We remember the Duke of Edinburgh’s interest in our hobby.

15 Readers’ Tips
This month's tip shows a simple accessory to make it easier to
handle long lengths of stock.

54 Scribe A Line
An absolutely bumper harvest of readers’ feedback this month.

64 Readers’ Classifieds
More of your sale and wanted ads.

ON THE COVER

This month’s issue shows the
swarf flying as a cutter held in one
of lan Johnson’s KX-1 quick-change
holders gets to work. Read more
on page 37.

»

COVER STORY

Easy Tbii'iholﬂersfqr 2R
‘Benchtop CNC Mills:

GET MORE OUT OF YOUR WORKSHOP WITH MEW
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Why not follow us on Twitter:
twitter.com/ModelEngineers hashtag #MEW
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THIS MONTH’S BONUS CONTENT
Log on to the website for extra content

Visit our website to access extra downloads, tutorials,
examples and links.
www.model-engineer.co.uk/extracontent

Drilling and Tapping Size Chart

As well as the Model Engineers’ Workshop Dirill Size Chart
originally given away as a pull-out in MEW, we plan to
make the Model Engineers’ Workshop Tapping Drill size
chart available too soon.

How to make a spring
Advice on making a heavy-duty spring for an antique gun.

Home workshop insurance.
Sharing experience of ways to protect your workshop and
equipment.

Stringer EW lathe
This fascinating old thread has come back to life with new
contributions from owners of these vintage lathes

Come and have a Chat!

As well as plenty of engineering and hobby related
discussion, we are happy for forum members to use it
to share advice and support. If you feel isolated by the
lockdown do join us and be assured of a warm welcome.

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS
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MARKET LEADER IN LARGE
SCALE, READY-TO-RUN,
LIVE STEAM

The 3F “Jinty” Class

Some 425 of these locomotives were
manufactured between 1924 and 193 1. Mainly
allocated to shunting and station pilot duties they
also undertock occasional branch line work.
The “Jinties” were frequently used for banking
duties with up to three ot a time seen assisting
express passenger trains up the Lickey Incline on
the Bristol-Birmingham line near Bromsgrove.
They were frequenily seen banking frains out of
Londen Euston up to Camden - a particularly
demanding task!

Designed by Sir Henry Fowler for the London,
Midland and Scottish Railway they were based
on earlier designs by S8W. Johnson.

Some of the locomotives were loaned
to the War Department in WWII,
providing welcome logistical support
to the allied war effort.

A majority of locomotives enjoyed long service
with the final “Jinty” withdrawn in 1967, right at
the end of the steam era. The locomotives were
always painted in un-lined black livery. Before
nationalisation in 1948 LMS initials were carried
on the tank sides, In BR service either lion crest
was carried according to period.

Summary Specification

Approx length 33"

* Stainless steel motion  » Sfaphansun valve gear

* Boiler fead by cross * Drain cocks
head pump, injector,

hand pump

* Eiched brass body
with rivet detail

* Mechanical Lubricator

* Silver soldered
copper bailer

* Multi-element
* Two safety valves Superheater

* Choice of emblems 2 E erarsar

* Painted and reacly- * Approx Dimensions:

forun Length: 33"
* Coal-fired live steam 'ar'g i

- Width: 9.5"
. auge

.g i ¢ ; Height: 14"

* 2 inside cylinders Weicht: 44k
+ Slide valves b
| B ~ vl T o dan o -
E\UL“,!L”‘". fﬂ{HE] Iree

procnure today

Request your free brochure today by e-mail,
ielephone, or by returning the coupon opposite.

Telephone: 01327 705 259

E-mail: info@silvercrestmodels.co.uk

Find more information at
www.silvercrestmodels.co.uk

WE ARE PROUD TO OFFER THIS
COMPACT YET POWERFUL 0-6-0

5” GAUGE 3F

The 5” Gauge Model

We have introduced the “Jinty” to our growing
range of models due o requests received from
a number of customers who are keen te own
one. At just £5,495.00 + shipping this 5" gauge
model offers unbeatable value-for-money.

The model is coal-fired and its 0-6-0 wheel
arrangement provides a powerful locomotive
capable of pulling a number of adults. Its ability
fo negotiate tight curves makes it a perfect
candidate for your garden railway. The model

is delivered ready-to-run and painted with your
choice of LMS lettering, or BR crest.

Each is complete with a silver soldered copper
boiler, hydraulically tested to twice working
pressure. All boilers comply with the latest
regulations and are appropriately marked and
certificated. The locomotive's compact size
makes this an ideal model to display, transport
and drive. As testament fo our confidence in the
high quality of this model we are pleased to offer
a full 2 years warranty. Our customer service is
considered fo be second-to-none.

The “Jinty” is a powerful locomotive for its size
and can negotiate tight curves, making it ideal
for a garden railway. It incorporates our latest
technical improvements including mechanically
operated drain cocks. -

As an award winning
professional model
maker | am delighted
to have been invalved
in the development of
this first class live steam
locomeotive”

Mike Pavie

“JINTY” CLASS

Delivery and Payment

Save £195.00. Free p&p for any order
received within 28 days.

The order book is now open and we are happy
to accept your order reservation for a deposit of
just £995.00.

We will request an interim payment
of £2,000.00 in August 2021 as the
build of your model progresses, a
further stage payment of £2,000.00
in November and o final payment
of £500.00 in January 2022 in
advance of delivery

VISA

i Please send, without obligation,
: my free 5” gauge “linty" brochure.

t Name:

gAddless: )

Post Code:

Please send to: Silver Crest Models Limited, :
i 18 Cottesbrooke Park, Heartlands Business Park, |
i Daventry, Northamptonshire NRNT1 8YL MEW !

Company registered numhber 7425348



Lathe Back Stop ”

A Lathe Mandrel Back
Stop for a Myford Lathe

Peter Hodgkinson describes this aid to accuracy made for an ML10 lathe which
should also fit the ML7 lathe.

or many years, | have owned a
FCoweII 90ME, which has proved to

be an accurate and solid workhorse
capable of handling work beyond its
capacity. However, the dream was
always to own a lathe of similar durable
construction but of larger capacity. The
opportunity arose when | was informed
of a Myford ML10 lathe (the ‘Speed’
version in long bed format) in very good
condition ‘VGC'. Once the ML10 was up
and running a sense of déja vu -all the
bits I had made over the years for the
Cowell had to be re-made or adapted for
the ML10.

This article covers the

Adjuster And Lock Nut

re-design of the of a
mandrel backstop based
around designs by Radford
and Thomas, but with
modifications to suit my
needs for long axles, nut
thinning and even used
with ER collets for stud
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83.00

45.54 |

l~—@6

production. The design
allows maximum distance
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in the mandrel bore, can

be fitted without removing * *
the chuck and allows

fine adjustment from the
quadrant end of the mandrel.

\Thread 10x1

Expansion Pin

The ML10 suffers from
having a 25 tooth 20 DP gear fixed to
the rear of the mandrel which precludes
the routine removal to fit a device to a
concentric diameter, therefore all the
back stop parts have to fit within the
+38" bore and run concentrically. When
| started with the hobby of small-scale
engineering, | decided to go metric, even
though imperial stock and equipment
was the more common. As | work mainly
from scrap/off cuts of material, | make no
apologies for mixed dimensions, if that is
what they are on the job.

All the material is mild steel except for
the depthing rod, which is 6mm, silver
steel and the coupler which is 12mm
silver steel. %4” silver steel can be used
so long has you correct the appropriate
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4 off @4 equispaced holes
Expansion Collet

4 slots 0.5mm wide




Slitting the collet in a simple jig.

bores. All the dimensions on the mandrel
bore are based on a nominal 16mm. The
ML7 version requires a longer length of
silver steel. Silver steel is readily available
from stockist up to 1m, however, check
against your lathe.
| suggest that the fine adjuster nut and
lock nut are made first, fig. 1, followed
by the draw bolt and then the collet and
finally the depthing rod with attachments.
Select a suitable piece of hexagon bar
that will pass through the gear train
cover and long enough to make both
the adjuster and lock nut plus material

Drilling for the 8BA réta/ning screw. The
same set up is used to mill the 4mm slot
for the 8BA retaining screw.

Jig modification to all

ow cross hole drilling, slitting, slotting and

taping to take place with minimum work changes.

for parting off and
cleaning up. Chuck
the hexagon bar face,
centre drill and drill
through in stages to
5.9mm. Open up to
8mm for the required
depth and finally
bore to 9mm and
screw cut 10 x Tmm
(a standard spark
plug size and taps
and dies are readily
available). | particularly
like this size as it
gives fine adjustment
Trevolution=Tmm and

Drawbolt Expansion Nut

=—26.00
—=—=8.00

is close to YAs” for

imperial work. Now open up the 5.9mm
hole with a 6mm reamer and check with
the silver steel rod for a nice sliding fit.
Part-off a section wide enough for the
lock nut clean up and finally drill and tap
the adjuster nut for the 4mm grub screw.
This part will be used later as a gauge
when screw cutting the draw bolt.

Next, comes the draw bolt/expansion
pin, fig. 2. This is made from 16 or 15mm
mild steel. The length needs to be long
enough to allow all the machining except
the bore at one setting. First face and

centre one end of the bar keeping the
centre small. Extend the bar far enough
to complete all the turning work and
support with a live centre. Take a light
cleaning cut and reduce the stock to
10mm for the required length, screw
cut 10ximm and obtain a nice fit with
the adjuster nut. Set over the top slide
to 15 degrees and with a sharp tool cut
the taper section. Now reduce the bar to
14mm and part off. | left a short parallel
after the taper, this was for an idea that
did not materialise. Reverse the draw bolt
and lightly grip in the chuck

Small flat for 250mm

6.00 —=—|

300

@5 1SO—=—]

Backstop Rod
Mat'l: Stainless steel

?51SO —=|

or collet. Face, centre drill,
and carefully drill in stages
to 5.9mm and finally ream to
6mm. The position of the 8BA
tapped hole for the retaining
screw is determined later
during work on the collet.
The collet body is next,
fig. 3, and | made mine from
25mm stock, but any size
material near this could be
used. You will need enough
bar to complete the turning

10 www.model-engineer.co.uk

in one operation. Carefully

Model Engineers’ Workshop
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StoP Nut
Mat'l: Mild steel

45.00

15.00 10.00

| —Tap 2 holes 4mm ISO
212 !

Tap 5mm ISO

AL

Ream/bore @6mm
Depth of hole to be known
accurately for jig manufacture

Length to clear chuck jaws & guide bush

26

15.00

7.50

Draw Bolt For Nut Thinning
Approx. overall length 56mm

I
Thread as appropriat‘ex ‘

for the nut to be thinned

face and centre one end, support with

a live centre and reduced to finished
diameter to suit the mandrel bore- nice
sliding fit. Face the area that sits against
the mandrel end to ensure a square
shoulder. With a fixed steady set on the
nominal 16mm, drill in stages to 10mm
and check with the expansion pin/bolt
that this is a clearance size. (101mm

will do nicely). Set up a small boring bar
and with the cross slide set over at 15
degrees cut the taper leaving a small
land at the end of the collet. Remove the
chucking excess and face to length.

If like me, you do not have a milling
machine you will have to make a small
simple jig before cross drilling and
slitting using the lathes vertical slide.
The jig is a short length of 25mm square

June 2021

bar bored to take the collet with a 6mm
taped hole for the clamping bolt and a
6mm clearance hole to clamp the jig to
the vertical slide. The bored hole is not on
the centreline so that the 25mm can clear
the slide. Drilling of the four cross holes

is a simple matter of inserting the collet
having first marked the distance in from
the taper and used my tool height setting
gauge (See George Thomas' book, the
‘Model Engineers’ Workshop Manual’) to
mark the position of the four hole centres
and slots. The tool setting gauge was
used to locate the top of the collet and
then the slide was raised half the collet
diameter and with the aid of a ‘sticky pin’
and hand lens the centres of the holes
can be located. Photograph 1 shows the
jig in use, however the jig was modified

Lathe Back Stop ”

Knurling tool used for thé Th;me nut

later to make the task easier, photo 2.
I have had no problems with this set up
providing light cuts are made.

Location of the 8BA tapped hole
uses the jig set up as photo 3, with the
expansion pin pulled tightly in position.
The collet is prevented from over
expanding by use of the %" bored gear.

The knurled thumb nut, fig. 4, is
probably the most difficult part to
make, however a simple alternative
might be made from plain round stock
with tommy-bar holes or large section
hexagon bar. The thumbnut is made from
35mm bar, which was faced and then
skimmed to remove hard spots. With
enough material out of the chuck, cut a
groove 8mm in from the face and some
10mm wide. My Knurling tool, photo 4,
is one made for the Cowell and mounts
on the rear of the cross slide. With the
use of a raising block the knurling tool
will just manage 35mm. | set the knurl
wheel on the lathe centre line and 75%
onto the work. The lathe is set at the
slowest speed for this diameter and
the knurls pinched up. They knurls are
then traversed to 25% passed the knurl
face and traversed back to the start.
Pressure is increased in small amounts
until the correct diamond pattern is
achieved. | apply copious amounts of
lubrication fluid (60% SAE40 oil to 40%

Filing the 0.5mm flat on the depthing rod. >

il
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All the bits ready for use . Bits on the right are accessories made

as you need them.

white Spirit) | this find works well,
as it washes away the metal shards
and lubricates the knurls.

The depth rod is next, fig. 5, and
of all the items, the long parallel flat
face on this rod gave me greatest
concern. However, | managed to
file the flat, which took less than
forty minutes. The first operation is
to turn the end diameters down to
5mm and screw cut the 5mm threads
(they need to be concentric). The
end that attaches to the accessories
will need a small relief turning to
coincide with the locking screw.

This relief area is identified from the
screw witness mark as and when
the coupler is made. Once all the

6.00 —

216

25.00

Chuck Adaptor Sleeve

221

threaded drawbar

Thread Adaptor For Drawbolt

7, this requires a little delicacy in
getting the 6mm bore flat bottomed
and concentric.

The coupler is made from stock
12mm silver steel bar held in a collet
chuck. Drill through 4.2mm open out
one end to 5.9mm and with a 6mm
end mill held true in the tails stock
form the 25mm deep x6mm bore,
reverse in the collet and complete
the 15mm deep bore. Finally tap
5mm and drill and tap the two 4mm
holes. The 15mm deep hole screws
onto the depthing rod, whilst the
other end holds the other bits.

The nut thinning attachment, fig.
8, photo 9, is used in conjunction
with a simple chuck and reducing

threading is complete, the rod is
clamped to a piece of heavy-duty
angle as in photo 5 and using a single cut
file the flat was formed. The angle iron
helps to keep the file parallel, and the fine

6.00 ——
Backstop Pad
Length can be reduced if
centralising bore not req'd

Diameter to suit

Thin Disc Backstop
Diameter to be less than
disc to allow withdrawal

12 www.model-engineer.co.uk

adjusting nut and grub screw are used as
a gauge. The result was a ‘flat’ parallel to
better than 0.02mm. The main parts are
shown in photos 6 and 7.

Accessories
The accessories are mainly simple
turning jobs and don't require much
detail. The collars are used to provide
pull when thinning nuts and to centralise
the depthing rod in the mandrel bore,
fig. 6, photo 8. The stop nut is to
provide a more positive fixed point when
thinning larger steel nuts. A spacer tube
is placed between this stop nut and the
adjuster. | make these as required from
10mm OD tube or simply drill a piece of
suitable length rod 6.5mm

Next is the accessory coupler, fig.

Set up for nut th/nn/ng

sleeve, fig. 9. The simple chuck is

a piece of 20mm bar reduced to
16mm and bored 12mm. The 12mm bore
needs to register correctly with your
chuck, so once the 16mm is turned the
item needs parting off and then reversed
in the chuck. | marked the location of
No1jaw with a small centre pop mark,
this usually give a fair degree of return
concentricity. When marked the 16mm
bore can be cut, drill in stages to 15mm
and finally bore out to 16mm. Finally drill
and tap for the 4mm retaining screw.
The sleeve is a similar turning operation
again marking with a centre pop so that
they all line up with Jaw No1. | make
sleeves to suit, as when required.

I make back stop pads, fig. 10, as
required from off cuts. It is advisable to
think ahead and make new ones prior to
being required. n

The depthing rod and collar being used to
pull the nut against the face of the sleeve

Model Engineers’ Workshop
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Making D Bits for Injectors

Stewart Hart explains

how to make special
tapered high speed steel
D-bits by grinding.

apered “D” bits for making
the cones of steam injectors
are usually made from Silver

steel, with the taper machined in the

lathe, with the compound slide set

at the required angle, they are then
sectioned and hardened and tempered.

Setting the fixture to required angle

June 2021

This method will result in a perfectly
functional D-bit. However, the method
is not without its difficulties and short
comings. The taper needs to be turned
with a razor sharp tool set perfectly on
centre, to avoid deflecting the point of
the bit this results an inaccurate taper,
and the turning marks needs polishing
out. When you harden the bit, there is
a danger that the very point of the bit
will melt due to uneven heating and it
will distort when quenched and it is very
difficult to get an even temper.

I have successfully made injectors

using D-bits made by this method, but
the difficulties led me to developing

a method of making bits from high
speed steel. Key to the method is the
availability of a cutter grinder with an
end mill grinding attachment, my own
cutter grinder | put together using
commercially available parts: an X-Y
Table, a Myford vertical milling slide,
and an ordinary bench grinder, all bolted
together and fastened to a base plate.
The end mill grinding attachment |
fashioned from a 2” square chunk of
aluminium, and a straight shank ER32

Grinding the taper by rotating by hand

Steel ” '




Example of calculation

collet holder, with an index ring and
detent. But any of the home workshop
tool grinding fixtures such as the
“Quorn” or Harold Hall's fixture can be
adopted for the purpose.

The starting point is 5mm diameter
high speed steel blanks, these come in 4
length and are available through any of
the suppliers or online. Two bits can be
made from a 4” length so the first job is
to cut a length in half this is easily done
on the bench grinder, and again using
the bench grinder with the blank held in
a drill, rough grind a taper for %" length,
to reduce the amount the TC grinder will
have to remove, photo 1.

You will need a grinding wheel with
a fairly hard bond of about %" width,
first dress the wheel up square to the
table using a diamond, then set the end
mill grinding fixture over to the desired
angle, photo 2. Grip the D-bit in the
fixture, remove the detent, and simple
rotate by hand and gradually grind back
until it cleans up, photo 3. To check the
accuracy of the taper you will have to
resort to a bit of trigonometry. First you

”
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will need to make a 5mm stop bush,
clamp this bush to the D-bit using a
grub screw and using a digital Vernier
measure the diameter of the D-bit at
the stop position and note it down,
photo 4. Then zero a digital height
gauge on the point of the D-bit, move
the bush up the D-bit a couple of
mm, measure the diameter again and
measure the change of height making
a note of the sizes, photo 5. Work
out the change in diameter by taking
one from then divide by 2, then divide
by the change of height, this will give
you the tan (tangent)

Sectioning D Bit with stone porint held in the mill

achieved 5.953 degrees: close enough
for me.

To section the D-bit first rough out on
the bench grinder then with a stone point
held in the mill at fast speed (in my case
1800RPM) and the bit held vertical grind
back to 2.6 mm - half the blank diameter
plus 01mm, just over centre, photo 7.

I've found that this method of
making D-Bits is far easier than the
turning method and in use they cut
very smooth, clean and accurate and
give an excellent finish and are long
lasting, photo 8.

of the angle and the
arc-tan will give you
the angle, multiply this
by 2 and you will have
the inclusive angle of
the taper of the D-bit.
Make any adjustments
and repeat the process
until you get the desired
angle. In the example in
photo 6, | was aiming
for a 6 degree angle and

Selection of
D-bits and
-Injector cones.
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Readers’ Tips z--eoo

Bandsaw Roller S

This month our lucky winner of £30 in Chester gift
vouchers is David Ambrose from West Sussex who has
come up with a simple support to help with managing
longer stock on a workshop bandsaw.

Like many of us, my workshop is in our garage. However,
unusually for this day and age, we also keep our car in the car
in the garage. This means that space is at a premium, so my
new bandsaw had to be of the portable variety, so it could be
stored on a shelf. It is normally placed on my Workmate for
use. This meant that when | decided | needed a roller stand
for supporting longer material, it would also have to be of the
portable variety.

uppo rt THE Moa
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Having seen what | had in stock, | came up with this very
basic, but effective, solution. The roller is from a piece of solid
steel curtain pole. It may be mild steel, but it is certainly not
free-cutting, as | found when | faced, drilled and tapped it. It is
also coated with some sort of plastic, which has rusted slightly
underneath. The “trunnions” are a pair of old curtain pelmet
brackets, and the timber base was cut from a piece recovered
from a skip. Weirdly, the combination of roller, brackets and
timber resulted in the top of the roller being almost exactly
12cm above the bench, which is the same as the height of the
vice on the saw, so no shimming or trimming was necessary.

Not very elegant, but does the job perfectly, and cost nothing..

discretion of the Editor.

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. Don't forget to include your address! Every month I'll
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!

Please note that the first prize of Chester Vouchers is only available to UK readers. You can make multiple entries, but we
reserve the right not to award repeat prizes to the same person in order to encourage new entrants. All prizes are at the

June 2021
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Finance available
Terms and conditions apply

The best of model ra11 and road. | 5% Gauge EM
Tel: 01580 893030 Email: info@maxitrak.com Baldwin

N | Kit From £1,995
P ULLMAW L ] i
i3 Kgauge Class 73| | . dy i Run
it From £2,075 £2,350 . »
Ready to Run - Radio Control [

£4,490 options in ‘:!lh

available

5” Gauge Class |
25
Kit From £2,075

Ready to Run -
£4,490

& > MAIDSTONE-ENGINEERING.COM

Brand New Websile Live Stock Systend

One sto model MAIDS
engincering oy ENGINEERING

Leading suppliers of [fittings, fixings,

Call us On 80 890066 brass. copper, bronze and H1{ll SUPPLIES
Vigit us10-11 Larkstore Park, Lodge Road, Staplehurst, Kent, TN12 0QYy

Don’t know what it’s worth?

¢ Good prices paid for all live steam models
Locomotives from gauge 1 to 10% inch
Traction engines to 6 inch scale
Part-built or broken through to exhibition quality

* A no-obligation offer and firm decision
over the telephone

¢ Fully-insured collection nationwide

* Payment in full on collection

Speak to the experts

STATION ROADSTEAM COM

Build, buy & sell all types and sizes of locomotives, traction & stationary engines
Call Mike or Jayne Palmer on 01526 328772

Station Road Steam Ltd, Unit 16 Moorlands Industrial Estate, Metheringham, Lincs LN4 3HX
Open daily Monday to Friday from 8am to 6pm, visitors welcome by appointment




Shaping Machine ”

Shaping A Keyway

Richard Lofting has written three books in the Crowood metalwork series,
Welding, Brazing and Soldering, and Heat Treatment. He has also written the
book Vintage and Classic Tractor Restoration and writes a monthly workshop
column for Tractor and Farming Heritage magazine. Here he describes the
making of a special tool to cut an internal keyway on a shaper

series on setting up the shaping

machine, as | had bought an Alba 25
model that had been lurking in the old
defunct machine shop of a local factory,
if the motor label is anything to go by it
is @ 1938 model. In fact the guy that was
in charge of the sales (eBay) said the
machine shop had been closed up since
1985 as they were buying in stuff rather
than making it on site and the decision
had now been made to sell off the
equipment. The machine, on our arrival
at the factory was still ‘plumbed in’ to
the three phase supply, so we could see
the machine operating. Once at home
I managed to find the star connection
buried inside the motor and bring the
wires out to the connection box and
wire it in a delta configuration so that
I could run the machine from 240 volts
provided through a cheap Chinese VFD
obtained from Ebay.

It's the old story, | was not actively
looking for a shaper, | was browsing
ebay when | stumbled upon the advert
and it was less than 10 miles away
from me. | then thought of all the jobs |
needed it for and put a silly bid on and
forgot about it, several days later | had
won the machine. The most pressing
job on the list had been a pulley repair
from one of our vintage tractors.

I had also recently purchased a Centec
2b milling machine, and had used this
to bore out the centre of the cast iron
pulley as it had worn internally due
to the retaining nut that holds the
pulley to the hydraulic pump having
loosened over the years, the pulley is
just too large to fit in our Myford ML10
lathe so | made an adapter to put the
lathe chuck on the mill and made a
tool post to fit on the table. Turning
a replacement sleeve was achieved
on said lathe. The sleeve was glued,
screwed and for good measure ‘Dutch
screwed’ into the bored out pulley.
The remaining job that was left was e T
to cut the keyway in the new sleeve. The completed adapter.

I have been keenly reading Bill Morris’s
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The adapter after

cutting

The last time | had used a shaper was
some 43 years ago at college and that
was some plain cutting, nothing as fancy
as a keyway! If | remember correctly,

it was a Boxford. | did some initial
practice reducing the shanks of some
large cutting tools that came with the
machine as they were too big to fit the
lantern post. From looking at a brochure
on the machine, found on the internet,

| saw they originally supplied a special
tool for internal cutting that was fitted in
the clapper box. | realised this was what
I needed for the keyway job, but rather
than make a one off tool as it would
need to be rather small diameter as the
hole through the pulley is only 15mm,

I thought | would make a tool holder
to fit the clapper box and then make

a tool to fit this so when | have other
similar jobs of different sizes | can then
make another tool to fit the holder
rather than starting from scratch each
time.

The Tool Holder

I had bought a 6 foot length of 134 inch
diameter mild steel bar cheaply and
with a 4% inch section of this sliced
off with the power hacksaw, | began
by measuring the lantern post that is
in the shaper and transferring these
measurements to the piece of steel. A
friend had given me several bags of
nuts and bolts that were surplus to
his requirements, if | hadn’t had them,

18 www.model-engineer.co.uk

The completed tool as used to cut the
keyway.

they were destined for the scrap yard, |
hate waste, so soon found them space!
In the mixed bag of mainly Imperial
nuts, | found one large nut that had the
same inside diameter as the lantern
post and with a thread gauge managed
to deduce that it was 12 tpi and from

a thread table worked out it was 1%
UNF. The nut was castellated, this

| wired the two pieces togethef for silver
soldering.

was soon turned off in the lathe as it
was not needed for this job. The lathe
was set up to turn the 12 tpi thread,
I had bought a 60° carbide tipped
thread cutting tool, so this was a good
opportunity to give ita try. I cuta
recess where | wanted the thread to
end to the depth of the inside of the
thread in the nut. As the thread neared
completion, | slackened the tail stock
and tried the nut on the thread for fit, it
was tight, this took several goes taking
a very fine cut until the nut would run
up the thread without binding, and a
fine file took the peaks off the threads.
| had initially used the tailstock with a
revolving centre as a support as | was
taking some hefty cuts to get the stock
down to size on the small lathe!

Once the thread was completed a
trial fit on the shaper was in order,
and it fitted nicely with the thread just
going through the clapper hole. | bored
the business end of the tool holder to
3inch diameter then bored and tapped
two holes M6 through the side as | had
some cap head screws to secure the
tool in position, photo 2, after reducing
the length and tiding up the ends.

The Keyway Tool

The hardest part of making the tool

is cutting the square hole, photo 3,
through the round shank of the tool,
my idea is not original as | saw it
somewhere on the internet but seems

Model Engineers’ Workshop



tool bit holding bolt, this was an M4
grub screw with an Allan key head. The
technique is to cut a slot from the end
of the bar and then make a cap to fit
and then silver solder the two together,
photo 4, ending up with a square hole
of the right dimensions so the tool

bit is a snug fit, photo 5. Once both
parts were machined to size and silver
soldered together, the tool was put back
in the lathe and turned down to just
over % inch diameter, this would give
the clearance for the cutter that needs to
extend 342 inch just under 94 thou from
the tool body. At the 3 inch end of the
tool I milled a flat for the two locking
screws to hold the tool in position.

Clamping the Pulley

Thoughts had turned to how to
accurately align the pulley to the axis
of the shaper, I have a swivel vice
attached to the shaper, this came via a
friend, as a standard 6inch machine vice

Setting up the pulley and tool for
alignment in the shaper vice.

the most logical and easiest way to
produce it without a broach. The keyway
needed to be 34sinch in the pulley so this
is the size of the hole through the tool.

| cut the slot through with the shaper,

| could have done it on the mill, but at
that time | hadn’t got the right sized
cutter. Although | needed the finished
tool to have a diameter less than the
15mm hole in the pulley | started with a
section of a large bolt of 34inch diameter
as the locating hole in the tool holder

| bored at 34inch. My thoughts were

that it would be easier to cut the hole
through the larger diameter and once
complete to turn it down to size in the :
lathe, it would also be a good time to Y

bore and tap the end of the tool for the t this stage | also set the stroke length to suit.

The first tool bit, shaped freehand on the bench grinder.
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Shaping Machine ”

came with the shaper originally when |
purchased it and | soon worked out that
to clamp it 90° to the direction of cut
was going to be a challenge. Discussing
this dilemma with said friend over a cup
of tea revealed he had a spare swivel
vice he had been tripping over and
wanted to get rid of it, ok its a little on
the large side, it would probably have
been fitted to an 18inch cut shaper, but
it fits the table on my mere 14 inches of
cut Alba. Now with the vice 90° to the
cut there was not enough room to get
the cutter and pulley in, as the ram was
already as far back as it would go. | am
a self-confessed skip raider and have
been hoarding several chunks of steel
that | found in a skip, they looked like
counter weights of some description,
powder coated in bright orange. Again,
the shaper was put to work removing
the coating and squaring up one of

the blocks. This was just the right size
to put against the fixed jaw of the

Once all the machining had been done the tool was tightened in
position.
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After a few strokes there was a bang and the tool bit shattered
as it dug in! as it should.

the machine to move the tool from

the pulley it revealed a dig in. | had
forgotten about the clapper, it then
dawned on me that most pictures on
the internet show keyway cutting
upwards rather than downwards. The
tool had been riding up slightly on
each stroke allowed by the clapper
until the tool pulled in. As the Alba has
no locking mechanism on the clapper

| decided to turn everything upside
down and cut upwards. The biggest
problem with this was aligning the

vice, moving the pulley approximately
4 inches away from the ram giving
enough room to complete the job.

| had already ascertained that the
swivel vice does not conform to the
angle scale on its side, | am not sure
whether it is my table or the vice that
is out as | still have to do a few tests as
advocated by Bill in his shaper series
recently in this magazine. Having
fitted the tool into the adapter before
finally sizing the shaft to allow for
clearance, | turned it to the size of the
shaft of the pump the pulley fits on.
| fitted the pulley to this, photo 6,
and then tightened the vice followed
by the swivel locking bolts. The angle
indicator is showing it is out by almost
a degree. By turning the machine by
hand, the tool goes in and out of the
pulley without binding. At this stage
| set the stroke length and position,
photo 7, for this job as | was happy
with the alignment. The pulley was left
in position in the vice while | removed
the tool and turned it down to final
size so on refitting it would be still in
alignment.

The Tool Bit

| carefully ground a tool bit freehand
from a length of %16inch HSS tool steel
on the bench grinder and then finished
the cutting edge with a diamond file,
the bit was cut to length by nicking
the four corners and giving it a clout,
photo 8.

Once all set up and the tool bit
installed in the holder, photo 9, and
the VFD set to a slow pace, | began.
The first few strokes all went well with
fine shavings emerging as the tool
came through the pulley, but as the
tool reached the full width of cut there
was a bang and the tool bit cracked!
photo 10. After manually cranking

20 www.model-engineer.co.uk

The second attempt with a new tool bit, cutting upwards, went

part started keyway.

| realised that | had in fact put too
much front rake on the tool and rather
than try to salvage the broken one |
decided to start again, this time with
less rake. Second time lucky, all went
well with nice rolls of swarf emerging
from the end of the pulley with every
stroke, photo 11, | found that by
allowing three strokes for every small
increase in the depth of cut, each pass
produced swarf as the tool flexed. n

The finished keyway, not bad for first attempt.

Model Engineers’ Workshop



Shaping Machine ”

The original lantern post and the new adapter with the cutting tool in the centre.
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Geometer Files

BEGINNERS WORKSHOP

These articles by Geometer (lan Bradley) were written about half a century ago. While they contain much good advice,
they also contain references to things that are out of date or describe practices or materials that we would not use today
either because much better ways are available or for safety reasons. These articles are offered for their historic interest
and because they may inspire more modern approaches as well as reminding us how our hobby was practiced in the past.

Special files and shapes

GEOMETER writes on the application of non-standard shaped files for metal and wood working

S EXPERIENCE IS gained in
A using files, 1t 1s soon dis-
covered that there are oc-
casions when the ordinary varieties
are unsuitable because of their
size or shape. A1 S0, itis apparent
there are forms which it is virtually
impossible to produce with pre-
cision by mere unguided filing.
Happily, however, there are avail-
able at the present time numerous
special types of files to meet unusual
situations and some of the more
common geometrical shapes, one-off
or repetitional, can be produced with
reasonable ease by the use of simple
Jigs and templates.

Special files

Ordinary files are not well adapted
to curved bores such as may be en-
countered in making a model engine
or doing a little home tuning to
motorcycle or car, when it 1s required
to reduce sharp comers in ports and
smooth the interior of manifolds,
where the riffler file (A) is useful.

It 18 double-ended, as shown, with
curved tooth surfaces and made in a
variety of sections-round, oval, rect-
angular, D-section, etc. No particu-
lar skill is required in its use, it is
only necessary to ensure that any
adjacent seating surface is not dam-
aged in the process.

The rotary file (B) is employed in
model engineering, toolmaking, die-
sinking and in circumstances where,
for any reason, machining is not
admissible. It is used in an electric
drilling machine, or driven from a
flexible shaft, the shank being round
to grip in a chuck. Again, there are
various sections and generally two
cuts at least, coarse and fine.

Common sections are round (ball)
round parallel, barrel shape and taper-
sided. Some of the larger rotary
files may be screwed on shanks.

Rotary files

Use of rotary files to produce the
desired results demands practice and
manipulative  skill, since the rapidly-
revolving tool tends to drag itself
along a surface, so the drill or flexible-
shaft head must be held firmly, vet
at the same time moved to produce the
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required contour. Particularly to be
guarded against are involuntary move-
ments when a cut is almost completed
and resistance 1s suddenly reduced,
for then the tool may jump and cut
an unwanted hollow before the cor-
rective movement can be applied.

Needle files, of which C depicts
an example, are the smallest sections
produced, generally for workingl_in
very small slits or apertures. he
shanks are generally circular, though
the files are mtended for use by hand.
As with larger files, there are numerous
different sections.

A lever! link or connecting rod
usually fimshes with a rounded end or
boss and when precision is required,

Some of the many shapes of files used
for special work. Their application

is described in the text

the component is produced by milling
or grinding on a jig or rotary table.
Very good results, however, can be
achieved by filing, using as a guide a
washer, or a disc of metal from a bar.

When a radius 1s required at a
corner (D), the washer can be located
flush with the side and end of the work
and the two clamped in the vice,
surplus material sawn off and the
radius carefully filed to fit the washer.

To produce a nicely-rounded end
on a connecting rod (E), the bore
should be finished (as by drilling and
reaming), then a pair of washers of
similar bore and required outside
diameter placed one each side on a
close-fitting rod, which is just short
of the total length, so washers and
con-rod can be gripped in the vice.

For one-off work, steel washers
need not be hardened-though they
should be case-hardened for con-
tinuous use-or better, made in steel
such as cast steel, which can be hard-
ened outright by heating to red and
cooling m water.

Use of templates

A template considerably facilitates
working where the same feature has
to be repeated a number of times.
Depending on the use to which it is
to be subjected, a template can be in
mild steel, unhardened, case-hardened,
or 1 cast steel, hardened and tem-
pered.

The material need be no thicker
than that necessary not to bend or
deflect easily in use, having regard to
the size. Using a template, it is
necessary, of course, to file squarely.

To produce a ratchet quadrant (F).
the template has a locating hole and a
vee-nick of the required size, moved
round the work in filing each tooth-
i which way small saws and cutters
can be produced.

Filing slotted joints

Slotted dovetail joints for a wood
box (G). can be filed from a metal
template, long enough to embrace

width, or moved for the necessary
number of tongues and grooves.

Small numbers of special armature
laminations for a motor or dynamo
can alsb be filed from a suitable tem-
plate, (H), in this case swinging muﬁ
to the required angular positions.

Model Engineers’ Workshop



~§ SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED

CONTROL FOR LATHES AND MILLING MACHINES

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,
MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES

HIGH PERFORMANCE INVERTERS The ‘original’ & best lathe speed control system.

For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available
240V 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, including;
you to run a dual voitage (Delta wired) three |MYFORD ML7, Super 7, BOXFORD, & RAGLAN lathes, Wood turmn-
phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). | |Pre-wired ready to go! Power Range: 1/2hp, 1hp, 2hp and 3hp.
. Built-in user keypad, display and Speed Dial. Super smooth control across entire speed range, giving chatter
Unigue Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains supply.
performance. High Reliability. Made in the UK, ISO9001:2008 Quality Assured.

Fully CE Marked and RoSH Compliant. A i
Compatible with our Remote Control station Pendants.
Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

Remaote contral station Pendants suitable for use with I
all our Mitsubishi Electric and IMOQ iDrive Inverters.
Industrial grade push buttaons and controls.
Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

3-wire control - Behaves like a No-Volt-Relaase.
Beware of low quality copies of our original tried
and tested controls.

Fitted with 2-metre length of control cable ready for Remme
connection to drive, and supplied with wiring diagram.

Our Pre-wired Lathe Speed
Controllers are now covered by a
10-Year Warranty

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Lang Lane, Warrington, .,"‘E",'_Esc‘{%’,%"'
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 VISA i—
E-mail: info@newton-tesla.com NEWTON TESLA
Visit www.lathespeedconirol.com for more information. on De

The Multi Metals Shop, all your metal requirements in one place, we have over 3000
items in stock ready for quick dispatch, with FREE delivery on all orders.
Check out our webshop www.themultimetalsshop.co.uk

-~ ~ -~ -~ - -~ -~

Alfernatively call us on 01143493625 or email saIes@themuItimefalsshop.co.uk
Unit 7 Newhall Industrial Estate, Sanderson Street, 9 2TW
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Mini Lathe Spindle
Improvements and

Modifications

Part 1. Spindle extension. Mike Cox commences a series of three related articles
on spindle modifications for the popular Mini Lathes with this spindle extension.

The gear cover on a minilathe. The end of the spindl;e is inside
the cover.

he Asian mini-lathes that are sold
I in the UK all have a design flaw.

The lathe spindle does not extend
out the back of the cover enclosing the
change gears, photo 1. A consequence
of this is that any swarf or metal dust
that migrate along the spindle bore then
falls onto the change gears immediately
below the spindle, photo 2. The
amount of swarf migrating along the
spindle during normal turning of the out
diameter of components is usually very
small but if the lathe is used for through
boring of a component then a large
amount of swarf and metal particles
travel back along the spindle and drop
onto the change gears.

When | first came across this problem,
| made an extended bottle brush, photo
3, that | could push through the bore
between passes to clear the spindle of
debris. This was not very effective until
the hole being bored was at least as
large as the spindle bore. In fact whilst
the bore was small using the brush

June 2021

tended remove most of the swarf as it
was withdrawn depositing it over the
change gears!! The extended brush is
not totally useess and | use it to clean
the bore and the chuck at the end of any
turning session.

The obvious solution to the swarf
problem was to replace the outer
most lock nut on the back of the
spindle with a purpose made threaded
spindle extension, as shown in photo
4. The grooves on the side closest to
the spindle are so the extension can
be tightened on the spindle with a C
spanner.

The spindle extension

The spindle extension, fig. 1, was made
from a length of 50mm free cutting mild
steel. A 38mm length was cut off and
mounted in the external jaws of the
lathe chuck. The end was faced, centre
drilled, and then drilled out to 13mm
using successively larger drills. The end
of the piece was turned down to 27mm

The rear of the spind|

Spindle Extension ”

e is directly over the chane gears.

diameter for a length of 20mm. All edges
were then chamfered.

The piece was turned round in the
chuck so that it was gripped by the
27mm end and faced to a good finish.
The outside was turned down to 45mm
diameter. Using a 10mm boring tool,
photo 5 the 13mm bore was opened
out to 20mm for the whole length. The
bore was then enlarged to 25.5mm for
a distance of 1Imm from the end. The
final operation before threading was
to undercut the bottom of the 25.5mm
bore to 27mm for a distance of 2.5mm to
provide a run out groove for threading.

The 25.5mm bored section was then
single point threaded to give an M27
x 1.5mm thread using a 60 degree
threading tool, photo 6. | have a 1.5mm
pitch metric leadscrew on my mini-lathe
so any gears providing a 1to 1ratio
between the spindle and leadscrew are
good for this operation. | used the gear
combination 20, 65, 20. The threading
was done using small cuts and using
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a spindle handle rather than under
power. Doing it this way it is easy to
feel when the tool reaches the run out
groove. Threading was continued until
the tip of the tool had been advanced
0.65mm into the steel. At this point
the extension piece was marked with
a felt tip pen where it met jaw No 1 of
the three jaw lathe chuck. It was then
removed from the chuck.

The outer ring nut was removed
from the spindle and the new
extension was screwed on. If the fit
had been tight at this stage, then the
extension could have been removed
and replaced in the chuck so that the
mark lined up with the No 1jaw and a
further light cut taken. Throughout the

The rear spindle extension.

The modified bottle brush.

threading and testing the leadscrew
half nuts were kept closed.

Once the fit was acceptable the
positions of the four C spanner
grooves were marked out, and the
grooves were cut using my X1L mill.
An alternative to the C spanner slots
would have been to drill four 6mm
holes through the rear projection, close
to the shoulder, so that a tommy bar
could be used for tightening.

The rear extension can now be
screwed onto the spindle instead of
the second ring nut and it should be
tightened to lock against the first ring
nut. Check that the spindle turns freely
and that there is no axial or radial play
in the spindle. If there is then loosen
the extension and tighten the first
ring nut to eliminate any play and
then relock the extension to the ring
nut. The ring nut must not be over
tightened as this will cause exessive
heat generation in the bearing.

The final step in the project was to

245.00
925.50
220.00

Thread 27 x 1.5 mm

©45.00

!

(25.50

|
I
|
I
|
|
F@20.00'
7#27.00

3.50—=

9.00

Fig 1. The Spindle Extension
Mat'l: Mild steel
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The boring bar.

| did this the hard way
using a half round file and
abrasive paper because |
had no alternative at the
time. Step drills are cheap
and readily available, and
this would be a much easier
way to enlarge the hole.

enlarge the hole in the change gear
cover so that the extension protrudes
through it. | did this the hard way using
a half round file and abrasive paper
because | had no alternative at the
time. Step drills are cheap and readily
available, and this would be a much
easier way to enlarge the hole.

Fixing the change gear cover

| found the standard long M4 socket
head allen screws that secure the
cover very frustrating. Firstly, when
ever | wanted to remove or replace
the cover, | had to find the correct
allen key. Secondly, the screws were

a pain to get started in the holes on
the headstock. To solve both these
problems | replaced the screws with
small studs in the headstock and

then screwed a 32mm of 10mm hex
bar that had been drilled and tapped
M5, photo 7. | cut away some of the
material inside the change gear cover,
photo 8, so that it would fit over the
hex bars and then secured the cover
in place with small M5 knurled screws.
This makes removing and replacing the
cover much easier.

June 2021

Spindle Extension ”

The 60 degree threading tool.

The cover after modifications. Note the knurled attachment screws inside the cover.
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Introducing Drilling
Machines |

After alathe,abenchdriling " o jiwarseay 1 wood on the mill table. Firm
¥y o i

machine is probably the pressure applied with the
commonest machine in feed lever should then be
most workshops. enough to ensure the chuck

Although many small is securely fitted.
milling machines are sold The commonest style of
as ‘mill drills’, they are rarely chuck is the ‘Jacobs’ type which
as convenient in use as a true uses a separate key for tightening
drilling machine. Given that the and loosening, but you can also
cost of a basic bench drill is a fraction get good quality keyless chucks,
of that of a milling machine, many photo 3. If you have a small drill
users feel it makes sense to have press you should be aware
both machines in the workshop. that keyless chucks can be

A typical entry-level drill press, much longer and might restrict
such as the Warco Hobby Drill, the ‘headroom’ you have for
photo 1, will have five speeds. Speeds longer drills.
are changed by loosening a screw on
the motor mount and moving a belt up
or down a stack of pulleys - this takes
about a minute. It has a no-volt release
emergency stop and has an adjustable
cast iron table. The Hobby Drill comes
with a keyed chuck with a capacity from
small drills up to 13mm (¥").

Industrial quality drill presses are
typically much larger and have more
powerful motors. The Clarke CDP302B
is an example, photo 2. It has sixteen
speed belt drive and a heavy table which
can be raised using a rack and pinion
system. It comes with a 16mm
keyed chuck and has an
MT?2 spindle which allows
the user to easily change
to a smaller chuck or to use
larger drills and reamers with
taper shanks.

Even larger pillar drills are available,
usually as floor-standing machines
which are useful if you would rather not
give up an area of bench space to a drill

press.

short ‘spotting drills” with a more
Chucks ; =z : pointed end, used for setting out
Unlike the chucks on hand- » = < : v ) holes on a workpiece and centre
held power drills, which - drills for putting a 60-degree
screw on, those on drill conical hole in the end of lathework
presses usually use a to allow it to be held between centres.
taper such as B16, either You may also come across ‘slow spiral’
on the end of the spindle or straight flute drills, these are ideal for
or on a morse taper arbor. drilling sheet material as they are less
The usual way of fitting these is to likely to grab or distort it.
assemble them by hand, then lower Warco's Hobby Drill is an entry level drill Most drills are HSS, but if you have
the fully open chuck against a block of press. a lot of holes the same size to drill in

Drills

You might be surprised how
many different choices there are
when it come to drills! The basic morse
twist drills used for metalworking
usually have a 118-degree angle at the
tip and curved flutes. As well as metric
(millimetre) and imperial (fractional
inch) sizes, you can also get ‘number’
and ‘letter’ drills in closely spaced sizes.
You may find these number and letter
sizes on older plans, they can usually
be satisfactorily substituted for using a
metric drill chosen to the nearest 0.1mm.

Usually you will find drills with a
curved surface behind the cutting edges,
but two other types are often found.
Four-facet and six-facet drills are very
effective and preferred by some users,
they are also easier to sharpen freehand.
Split-point drills are good at starting
holes (large drills of other styles are best
used to follow a smaller pilot hole) but
quite difficult to regrind.
Specialist styles of drill include
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Drilling Machines ”
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Not to be confused with cheap plastic-bodied types, good
quality keyless chucks hold drills securely and are quick to use.

tough materials, you might consider investing in a solid tungsten
carbide drill. Good advice for beginners is to buy a ‘mid range’ set of drills
to cover their immediate requirements and as they wear out or break the
most used drills, replace
them with better quality
items.

Reamers
Reamers are special drill-
like tools which are used
to give an accurate size
to a previously drilled
hole, for example where
you need an accurately
sized pin or shaft to have
a particular type of fit.
Reamers should be
run at about half the
speed you would use  This set of number drills comes in a combined box
for a drill of the same  and holder.
diameter,
and the previously drilled hole should not be too close to the
final size - reamers need to be able to take a modest cut or
they will blunt rapidly.

Lubrication

It is almost always a good idea to use some form of cutting fluid or oil when
drilling. Although in industry floods of coolant are the norm, simply brushing
a little neat cutting oil on a drill or reamer will make a big difference,
reducing the pressure required and improving the finish of the final hole.

Drill safety

Although drill presses are relatively simple in principle, there are a
few things to bear in mind to ensure safety and that you get the best
results:

«Drill presses are generally rather top-heavy, so they MUST be
securely attached to the bench. Usually a pair of M10 screws with
washers to spread the load are more than adequate.

Always hold work in a drill vice or clamp it to the drill table; even a small

item that grabs and spins in your fingers can cause unpleasant injuries.

« When drilling all but the smallest work drill vices should be clamped to
the table.

« Always use the guard - its job is to stop flying swarf.

- Use a bent metal rod to pull swarf clear of the drill, never use your fingers

This large Clarke bench drill has sixteen speeds « Never wear gloves when using a drill press, they can get pulled off if

and an MT2 spindle. caught by a drill. n
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Cutting Oils

Our New Zealand correspondent, Peter King, gets some thoughts

about coolants and cutting oils off his chest.

correspondents to ‘Model Engineer’s
Workshop' regard “suds”, “cutting
oils” etc as the same thing and use these
terms interchangeably. They are not the
same thing but are both coolants.

‘Suds’ originated as a mix of ordinary
soap and water about 200+ years ago,
and this was a very early aid to turners.
Water, being very good at taking up
heat, cooled the ‘Carbon Steel’ cutters
they used and prolonged their use
before they failed due to loss of ‘temper’.
The blend, because of the soap being
made from fat and lye, to a degree
blended with the water, cooled tool and
job and ‘eased’ the passage of the chips
over the tooling and also left a greasy
coating on the work and prolonged the
period to the onset of corrosion (rust)
on the ‘super-clean” machined surfaces.
This can be ‘home-made’ - | do not
recommend it, as it does not take very
long before it smells very bad!

Modern ‘suds’, is a mixture of a special
formulation of oils (and a modicum of
bactericide - hence the clinical ‘smell’)
with clean water. It is not ‘soluble’
(despite the common name for it), the
oil disperses as minute ‘globules’ of oil in
the water and gives a ‘milky’ appearance
to the mix. Once again the water cools
the tooling and the job and the oil eases
the passage of the chips over the tool.

It also, again, coats the super-clean
machined surfaces and - much more
than soap - defers the onset of corrosion
(rust) by preventing access of oxygen
to those surfaces. A further advantage
is that the water soon evaporates and

it leaves a trace of oil on the surfaces

of the machine tool. The formulation

is cheap. Soluble oil on its own, burns
due to the heat of machining and smells
rather nasty and does not cool work or
tool. The only place | have ever used

it ‘straight’ is hand tapping when I ran
out of formulated ‘tapping lubricant’ - it
does a reasonable job.

“Cutting oils” do not have any water
and are formulated firstly to penetrate
easily to the tooling’s cutting edges to
ease the passage of chips and reduce, if
not eliminate, build-up of some alloys on
tool tips, and secondly to carry away the

I have observed that many
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Cutting Oils ”

o~
4

Even a relatively small drill can benefit from a constant flow of suds.

heat of machining - lastly, again to coat
the work surfaces to prevent corrosion.
It is intended to be used as a flood not a
drip. The formulations are not cheap.

“Cutting solutions” do not usually have
any oils and are a melange of chemicals,
often in a water solution and do the
same as above. The formulations - there
are lots - are very ‘not cheap’ and are
often only sold in large containers, like
44 gallon drums. They are primarily used
for rapid automated mass production.

All of the above are intended to be
used as a flood over the work, not as a
sparing drip. Yes, you will get it on you
from the spray thrown off - that is why
the turners wore overalls and are to
be seen sometimes in old photographs
wearing a sort of bib over them! My
larger lathe delivers between about 1
and 5 litres per minute and my mills each
maintain between 2 and 5 litres - partly
also this is to wash chips away and
prevent ‘re-cut’.

If you use “air / solution” spray
application on your work - which

relies on the ‘air’ to cool the work
(inefficiently) and you want to live
longer, then acquire breathing ‘filter
masks’ as the last three formulations
mentioned above, when ingested into
your lungs from the air will not improve
your longevity! It is difficult to acquire
oxygen if your lungs have a coating
from oil mist designed and formulated
to prevent it. The last two in particular
have some chemical combinations that
will not be appreciated by your lungs.

Examination of photographs of
‘turned’ items provided by some
correspondents clearly show who uses
adequate coolant - nice clean bright
finishes close to a ground finish (right
cutting speed, right feed, right tool, right
depth of cut, adequate coolant) there
being no evidence on the work of ‘build-
up’ on tooling. Then there is the work
that looks - as my tutor (Father- an
AMIMechE) a long time ago, described
as “hacked out with a half round bastard
file” (all wrong and with great scars from
‘build-up’ on tooling). »

Model Engineers’ Workshop
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BEND ALLOWANCE
NOTES

The material in any bend will be
under tension in the outer part, whilst in
the inner part it will be under compression.
The position of the neutral axis (path of no
change in length) will depend on the
relative strengths of the material under
compression and tension.

The bend allowances given in the
following tables are based on the neutral
axis being at a position of 0.4 times the
material thickness and nearest the inside.

Bend allowance C therefore equals,
for 90 degree bend.

nx 2 x (0.4t + R)
C = = 1.57(0.4t + R)
4

b
1]

Inside bend radius.

The value of 0.4 should prove
adequate for most materials. However, in
critical applications a trial should be
carried out on a test sample.

Length of material = A + B + C

ﬁl
wﬂ
c

NEUTRAL AXIS.
S L

/.,_..|||._J

For bends other than 90 degrees

C x 6
90

Where C allowance as per tables.

angle of bend.
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A SCREW CUTTING ON THE LATHE
2

IIIIIIIIIIINW CHANGEWHEEL COMBINATIONS
MANDR
O D m_l Notes

T The combinations listed on

== the following pages have been

B proven to be mathematically

correct. Their acceptability

C on any machine will depend on
the machine in guestion.

Most obvious potential
problem is insufficient
changewheels available, due to
Aomﬁ them not being included in

0.61
0.61
0.61
62
63
63
64
65
0.65

3/8"
0.34 0.39 0.44 0.54 O

0.51
0.51
0.52 0.61
0.57 0.67

5/16"
0.47 0.56 0.66

0.47

0.46 0.56
0.34 0.38 0.43 0.48 0.58 0.68

1/4"
0.41
0.42

those supplied initially, or
having been subsequently lost.

Just possibly, though
1\;2 MESH unlikely, is that if wheels
| — listed are too large, the
D resultant centre distance

CLEAR between gears may make fitting
s them to the gquadrant
impossible. The larger
diameter may also make them
foul some part of the machine,
typically the changewheel
cover.

The combinations given in
the lists are in no way
exclusive, others can be used
to suit the wheels available.
Even so, combinations that are
mathematically correct may
present problems in fitting.

In the example on the left
the 1:3 ratio of the mandrel
(20) to first stpd driven (60)

could be replaced with 30 and
MW 90 tooth wheels as neither
70 Hm}Dwommi are being used elsewhere.

T On examination this will not
work as the sum of the teeth
on gears C and D (90) would
not be greater than the sum of
B and E (115) thus eliminating
the essential clearance
between B and E.

However, if the 40 and 50
= tooth gears were replaced by
80 and 100, an acceptable gear

wmq Cv ﬂox nCﬂ:zo chain would result. From this

it can be seen that other

42 THREADS PER INCH combinations can arrive at the
WITH 4 THREADS PER same result. If therefore
_ZOI rm)O mﬂmmi. gears are not available for

the quoted arrangement, do
SEE TABLE. look for other possibilities.

0.36 0.41

0.36
0.42

0.36 0.41

m{
0.26 0.31
0.27 0.31
0.32 0.37
0.28 0.33 0.37 0.42
0.35 0.39 0.44 0.49 0.59 0.69

RADIUS in.
0.063 0.094 0.125 0.157 0.187 0.219 0.250 0.312 0.375

1/8" 5/32" 3/716" 7/32"

0.22
0.26 0.31
0.27

q
) ISR

.18 0.23 0.28 0.33 0.38 0.43 0.53 O

0.19 0.24 0.29 0.34 0.39 0.44 0.54 O
0.20 0.25 0.30 0.35 0.40 0.45 0.55

BENDING ALLOWANCE--SWG

0.20 0.25 0.30

0.16 0.21

0.17
0.12 0.17 0.22 0.27 0.32 0.37 0.42 0.51

0.12 0.17 0.22 0.27 0.32 0,37

0
0.14 0.19 0.24 0.29 0.33 0.38 0.43 0.53 O

3/32°
0.13 0.18 0.23 0.28 0.32 0.37 0.42 0.52 0.62

1/16"
0.12
0.12
0.13

).07
07

0.032
1/32"
0
0.

in.
0.032
19 0.040
18 0.048
0.056
0.072
14 0.080
13 0.092
0.116
9 0.144
8 0.160

12 0.104

11
10 0.128

22 0.028

21
16 0.064

20 0.036

)

THICKNESS
15

SWG

0.71

0.48 0.53 0.62 0.72
0.75

0.61
Model Engineers’ Workshop

0.50 0.60 0.70
0.54 0.64 0.73

0.51
0.55 0.65

0.40 0.45
0.46

0.41

0.176
0.192
0.212
0.232
0.252

~OWn=mMm
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Quick-change System ”

Quick change tool system
for my Sleg KX1 CNC mill

lan Johnson explains a
quick-change system for
a benchtop CNC mill

have had my KX1 CNC mill for over
I a couple of years now, and have

made some very nice work on it, and
overall I'm very impressed and pleased
with its capabilities. Standard fitment
on the KX1is the number 2 Morse Taper
(2MT) spindle, which can be used in
conjunction with various tool holders or
collet adaptors. In my opinion the 2MT
spindle is cumbersome and is not the
best method of changing tools. | want
my machine to be much easier to use.
This is my effort to solve what became
a frustrating fight with the 2MT spindle,
photo 1.

What’s wrong with 2MT on a
CNC milling machine?

With jobs requiring multiple tool
changes, | quickly found that the 2MT
tool holding method is not ideally suited
for CNC! To change tools the spindle
needs to be locked and the spindle
draw bar unscrewed, to release the tool
holder, photo 2. Even with the self-
extract draw bar this can require some
effort to loosen off the 2MT. Worse

is having to clout the draw bar with a
good sharp tap with a hammer, which
can’t do the carefully trammed head or
bearings much good at all!

Using 2MT end mill holders and a
2MT ER25 collet chuck, does make CNC
tool changes slightly easier, but | rapidly
realised that | wasn't getting the full
benefit of the whole CNC experience
which includes, quick tool changes,
consistent tool positioning, repeatability
and ease of use.

CNC and Tool offsets

CNC milling machines need to know
the tool length (or ‘offset’) of each
tool, usually taken from the bottom

of the tool to the top of the material
to be machined. This information can
be stored in the ‘tool table’. On my
machine it is Mach 3. It is very difficult
to achieve a repeatable offset for
multiple tools using the 2MT end mill

June 2021

One of the finished tool holders.

holder or ER collets, because every
time the tool is loaded, due to variable
position, each tool will have a slightly
different height every time it is used.
Therefore each tool height offset

No more doing this! Extracting 2MT from
the KX1

needs to be individually set every
time before it is used, and the biggest
nuisance is, of course, releasing and
tightening the 2MT.

New tool holder needed!

After deciding that the 2MT tool change
just wasn't for me, | set about making a
simple quick change tool holder system,
which would enable me to use my
existing 2MT mounted ER25 collet chuck.

The system relies on using just one
single 13mm ER25 collet. This one collet
would hold a series of home-made
standard size tool holders all with a
13mm diameter shank.

Why 13mm? | had previously made a
small tool holder with a 13mm diameter
shank, to hold a %s” engraving bit which
worked very well in the ER25 collet. So
| reasoned that if it worked okay once,
it would work okay lots of times! This is
the only reason why all the tool holders
have the same diameter shank. They can
of course be made any size.

Essentially it will be a tool, held in a
tool holder, which is held in a tool holder,
which is held in the spindle. Let’s see
how it all works out!

Material choice and making the
holders

Material of choice was 19mm round

steel bar, | think it was re-enforcing

bar | got from a steel stockholder years

ago, probably high carbon steel? | don't >
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know, but it is tough stuff, certainly
good enough for a few little tool holders,
photo 3.

Cutting the bar into short lengths
made it easier to machine on my Mini
Lathe. The first step was to machine the
13mm shank 32mm long, and clean up
the 19mm diameter body to 18.5mm x
18mm long, giving it a shoulder which
will sit squarely against the collet face
and won't interfere with the collet
clamping nut. We now have two
good datum faces, from which we can
reference all the tool heights and offsets.

Now to drill and ream the tool holders.
Gripping the 13mm shank in the 3 jaw
chuck, clock true, face off, chamfer,
centre drill, drill and ream for the
different diameter end mills. The holders
were then drilled and tapped for M3 and
M4 grub screws to hold the cutters.

Uh oh! Run out!
Over to the KX1 for a concentricity
check. A 3mm end mill was secured
into a tool holder, then gripped in the
13mm collet and rotating it against
a DTl showed a runout of just over
0.001". The 4mm diameter tool holder
had a little less runout but the 6mm
diameter holder had slightly more run
out of about 0.002" - 0.003". A check
of the end mill shank diameters showed
them all to be slightly under the given
diameter by one or two tenths of a
thou. I also found | had slightly bigger
reamed holes of a couple of tenths
which would give the resulting run out,
photo 4. Cumulative error!

| later made another couple of holders
and carefully honed the bores to suit
the milling cutters, this resulted in a
much more accurate fit and minimal run
out of a couple of tenths. A good test
was removing the end mill with a sharp

‘pOp!'

Success! With the three tool test in laminate
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A nest of little tool holders.

Checking for tool run out

Apologies for mixing units of
measurement, | haven't got a metric
dial gauge!

Test programs

Test one was: A 3mm end mill (T2)
machining a 10mm diameter circular
pocket; a 4mm end mill (T4) machining
a 16mm square profile; and a 4mm
spot drill (T3) to spot drill six holes at
36mm PCD. The program is saved as

a ‘Mach2/3 ATC Arcs(mm)(*txt)’ file.
This ATC program introduces an M06
tool change pause in the program
whenever a tool change is needed. For
example, T2MO06 for the 3mm end mill
etc. For this test | used a small offcut of
white on black 1.6mm laminate, mainly
because it shows up better on photos,
the depth of cut is only 0.8mm deep.

Test two: A simple circular pocket to

accept a 22mm diameter ball bearing.
Both tests are produced with Vectric
Vcarve.

Setting the tool offsets and
pressing the ‘go’ button
The 3mm end mill and holder (T2) was
secured in the 13mm collet, making
sure the shoulder was pushed firmly up
against the face of the collet. The ‘Z’ axis
was lowered down towards the top of
the job and touched off using a piece of
paper. This is ‘Z’ zero’ for tool T2. Repeat
for tool T3 and T4 always making sure
the shoulder of the tool holder was
firmly up against the collet face (which is
now our reference face) and tightened.
Tool offsets and information is all done
in a few minutes.

I have now completed my ‘tool library’.

Model Engineers’ Workshop



We are now ready to start machining.

T2 (which is the first tool to be used in

this job) is put back into the collet ‘Cycle

start’ is pressed and off we go! The small

10mm circular pocket is milled out and
completed, and the machine has paused
and stopped to do a tool change. With
T4 secure | pressed ‘cycle start’ and off
it went to cut the 16mm square profile.
After the square profile is completed,
there is another program pause for T3
the 4mm spot drill.

For all the tool changes a ‘c’ spanner
and collet peg spanner are all that's
needed to quickly undo the collet, dead
easy, dead quick and dead civilised! No
fiddling with the self-eject device or
hammering at the spindle to get a 2MT
holder out of the spindle.

Success!

It worked like a dream, the pocket,

the profile and the six spot drills all
machined as programmed, with a good
surface finish. A quick check with a
digital caliper showed that the 16mm
square was 16.03mm, not too bad!

And the 10mm diameter pocket was
10.07mm, a little larger than I hoped,
but this could be due to the small
depth of cut giving the calipers a false
reading. | repeated the program again,
resulting in only slight deviation in tool
cut depth resulting in some removal of
material, although this was no more
than expected from doing a spring pass.
Proving that the tool height had not
changedsignificanty, photo 5.

Tool height comparison. New holder.

June 2021

Completed tool holders in wooden rack.

The second test was a lot better, using
one tool to mill a 4mm deep pocket in
aluminium, for a ball bearing of 22mm
diameter, resulted in a 21.97mm pocket,
a tight tap-in fit, which isn't too bad
considering the tool is held in a home-
made tool holder, which is held in a
tool holder, which is held in the spindle.
That'll do me!

It was quick and easy to change tools
without having to individually re-set
the tool height offsets. As long as the
face of the tool holder is firmly pressed
up against the collet, the tool Z height
offsets will certainly be accurate to
within 0.05mm (0.002") or better.

It actually works better than | thought
it would. Once | got used to populating
the tool table with the tool offsets,

Tool height comparison. ER25 collet.

Quick-change System ”

| found it so easy to machine with
multiple tools, usually making a note on
which tool holder has which tool. Indeed,
the new tool holder system worked very
well on a recent engraving job using four
different tools.

In the end | made 18 little tool holders
including %", 3mm, 4mm, 5mm, 6mm
diameter holders, a 10 mm holder for an
edge finder, a fly cutter, a small Jacobs
chuck, and spare blanks, all neatly held
in a wooden tool holder. | thought I'd
have a go at blacking them in engine oil,
photo 6, they dont look too bad unless
you get too close!

Problems and benefits?
The run out was slightly annoying but
didn’t seem to have too much of an

— =______—.-' p— -..'
Tool height comparison. 2MT end mill holder.
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effect on accuracy, although rotating
the holder and tool did make some
improvement. The honed holders have
better concentricity.

Tool stick out looks horrendous when
comparing between a 2MT end mill
holder, and the 2MT ER25 collet holder, it
is about 35mm extra! The end mill holder
looks as though its the most rigid with
the least stick out, but so faritis not a
problem. See photos 7, 8 and 9 for tool
stick out comparison.

Wear and tear on the one collet
could be an issue? Maybe after a few
years of use.

The benefits far outweigh any
problems. The tool holders are
reasonably accurate and true to the
spindle (better than | expected), | can
now expect to cut and repeat to within
0.05mm or better. Making multiple parts
with different tools is now amazingly
simple, | can quickly change tools by
using just the usual two ER collet
spanners, confident they will be set to
correct Z tool height offsets and repeat
consistently. As | use them more, | will
be able to compensate for any errors
or runout. Eventually the most used
tools will be permanently populated in
the Mach3 tool table and the Vectric
Vcarve software.

Overall verdict
Essentially, they work! After a few

months of using the tool holders, apart
from taking the photos for this article, |
haven't once taken the 2MT ER25 collet
holder out of the spindle. The KX1, with
its new tool holders, has successfully
machined plastic, aluminium, brass and
mild steel, with a variety of cutting
tools. Tool life is no worse or better
than before, and repeatability is very
good, photo 10.

Oh! The biggest bonus - see photo 2
again - I no longer have to extract the
2MT from the spindle for every tool
change, or re-enter the Z offsets. Yay! n

References
My bloggy website:
www.thesmallworkshop.co.uk

KX1 bought from:
www.arceurotrade.co.uk

CAD/CAM: www.vectric.com
CAD/CAM: www.machsupport.com
Cutting tools: www.rennietool.co.uk

Cutting tools:
www.jbcuttingtools.com
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Clutch to the Emco

Maximat Super 1

Graham Meek describes an accessory thirty-three years in the making.

Shield plate
inside cover

17x35x 10 2RS
110 x 26 x 8 2RS (4)

o
W)
= |

New output shaft assy

o
1
8x22x72RS

—
I
|
I
|
R
10x19x52RS

Spring
?3 x 16 long
Wire 20.56

Not a true view

displaced

?1/8" ball bearing (2)

Headstock legend plate

Rate 2.28 N/mm

Ball bearings 90°

@ General Arrangement Of Clutch Unit

—Headstock casting .
Outline of EMCO
bearing piece

he initial design of a screwcutting
I clutch for the Emco originated
as | was putting the finishing
touches to the Myford Super 7 design
in 1986. The fitting of the attachment
to my Emco lathe has only just come
to fruition 33 years later. The design
presented here is not my initial design,
as this was intended to be fitted within
the headstock gearbox, utilising the gear
positions of the standard Emco feed
reversing mechanism.
The beauty of the first design is that
it introduced only one more gear into
the system. The big stumbling block
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with this approach was the need to
strip the headstock down in order

to fit the attachment. Emco UK had
originally agreed to lend me a complete
headstock unit, but all this fell through
when Emco, Austria closed their UK
base. They did however give me a full
set of working drawings. With the lathe
in daily use earning my daily bread for
nearly 10 of those years the idea was
put on the back burner. Health issues
finally dealt the killer blow for the idea,
as | did not want to strip the machine
down and then be unable to reassemble
for months due to my illness kicking in.

Early in 2018 a member on a US forum
asked if | had ever succeeded in fitting
the clutch. This prompted a review of
the idea but with a view to fitting the
clutch externally. Sadly after about five
attempts this too came to a full stop due
to fouling issues with the control rods
and the changewheel quadrant banjo. |
therefore had to declare it could not be
done. Then towards the end of 2018 a
further question was asked on the ME
forum. However | did not pick up on
this request until early in 2019. Initially
| responded with my previous reasons
and the failed attempt to fit the clutch

Model Engineers’ Workshop



Emco Clutch

Bedstop
outline

Front of headstock
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Spacer Shim
Mat'l: Mild steel

General Arrangement Of Control Unit

Sadly after about five
attempts this too came to
a full stop due to fouling
issues with the control
rods and the changewheel
quadrant banjo.

externally. However a few evenings later
the penny dropped that up until now |
had only tried fitting the clutch inboard
of the change wheel banjo. What about
fitting it external to the banjo?

Thus began a few evenings at the
drawing board and eventually a working
schematic emerged, figures 1,2 and 3.
This however was not the final design,
the Mk2 eventually became the Mk3,

and even this went through several Main body-front view.

revisions eventually finishing at “E”.

Most of those revisions were down Work started on the main body, and was no alternative but to start again,

to the Emco drawings being of later that was nearly the end of the project. but this time a piece of aluminium was
production machines than mine. Some A few operations from the end | found used, photos 1and 2. The 20mm flat

were due to the expensive bearings a crack running through the thickness bottom hole in the centre of the rear
chosen for the Mk2 design. of the cast iron tooling plate. There view, to clear the oil drain hole on the >
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Emco Clutch ”

Main body rear view.

headstock, is now a 20mm wide slot.
My drain hole sits higher on my machine
than it is drawn on the Emco drawings.
Luckily the making of the new main
body and the covers was made a lot
easier with my new Boring & Facing
Head, combined with the power down
feed | fitted to my FB 2 some years back,
photos 3 and 4. The covers are located
on dowels to maintain alignment of the
various bearings. These covers need to
be easy to remove but not that lose that
the alignment is lost, photo 5.

There are seven new gears in this
assembly, they are all 1 module as this
is the same size as the changewheels,
photo 6. In an effort to lessen the
noise produced by the extra gears most
of them are encased in the aluminium
bodied unit. All the gears run on ball
bearing races, the dog gears having a
single bearing pressed in, photo 7. To
ensure the gears do not come adrift the Emco FB2 quill feed finished.
press fit needs to be precise, a bore in

the dog gear which is 0.02mm down on to ensure the bearing sits squarely in dog gears have the dogs milled integral,
the nominal diameter will be fine. Be the gear, not riding on a radius left by similar to the Hardinge HLV. An oil
sure to have an undercut in the corner the boring tool. The dog clutch and the nipple in the end of the dog clutch shaft

allows the clutch to be lubricated and a
I connecting hole in the dog clutch allows
oil to lubricate the clutch fork. The
length of the woodruff key needs to be
shortened symmetrically about the key
centre-line. If this is not done, then the

Existing EMCO -
output shaft \

Square shaft for
L 2q5peed motar two dog gears can contact this key and
switch try to drive the shaft in two directions

at once. The part that fails might be
inside the headstock!

The selector mechanism is the
proven Super 7 version, but with a
twist. The ball bearing detents are
inside the selector on this unit. With
the selector bush having three holes to
give the engaged and neutral positions.
Inserting the balls, spring and the

selector into the selector bush can be

fun. To make things easier a tapered >
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Main body with clutch gearbox cover fitted.

sleeve was used to first assemble the
selector then the parts were smartly
pushed from the taper to the selector
bush. The orientation of the selector
bush is important. A flat on the bush
clears the dog gear teeth nearest the
headstock. To align this correctly a
small alignment pin is needed. This fits
the 10mm hole in the main body and
the 7mm hole in the bush. It is left in
position until the Loctite is set on the
selector bush, then removed. The bush
and selector mechanism are the first
items to be assembled into the main
body. As access is needed to tighten the
M4 grubscrew that locks the selector
pushrod. This is through the 3mm hole
in the dog clutch output gear cavity in
the main body.

All shafts are press a fit in the bearings
in the main body with the exception
of the output shaft which needs to
be a slide fit, but with no shake. This
allows the output shaft and cover to

Gear assembly rendered in 3d by Jon Slater.

Existing EMCO
output shaft
New output
shaft_ /
fra

Dog clutch
reversing gears

The dog clutch parts.
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be removed as a unit. The shaft that
carries the dog clutch cluster and the
input idler need to be the same slide fit
in the dog clutch cover bearings, as this
cover is assembled last when the main
body is attached. The control rod for the
two speed switch needs to be removed
before any attempt to assemble the
main body is made. Be sure to make
note of the orientation of the chamfer
at the operator end of the switch. Care
also needs to be taken with the Emco
output shaft once the retaining screws
are removed. End pressure should
always be applied to the end of the
shaft. If this is inadvertently pulled out
then it will mean a strip down of the
headstock to replace the parts that
have fallen off inside. The pocket in the

Model Engineers’ Workshop



Clutch fitted.

Clutch control lever.

rear of the main body needs to be the
same dimension or less than the Emco
bearing piece plus the gasket, 0.05mm
less would be ideal. The manufacture of
a simple gauge to test this dimension
pays dividends. If the step is larger,
then the original Emco bearing piece
will not be secured and might leak

oil. Further as the main body is not
squarely and firmly located the unit
could work loose in use. Be sure to pop
the connector link onto the selector
crank before inserting the main body.
Once the main body is firmly attached
the clutch cover can be assembled and
attention can be switched to the control
unit, photo 8.

The control unit in front of the
headstock, photos 9 and 10, transmits
motion to the selector by a rectangular
connector rod, photo 11. The holes in
this rod need to be slightly oversize
on the dowels used in the selector

June 2021

Emco Clutch ”

Clutch control lever and associated parts.

Clutch lever exploded view.

The control rod for the
two speed switch needs
to be removed before
any attempt to assemble
the main body is made.

lever and the control ram. A clearance
of 0.05mm was what was used on
the prototype, this is needed to aid
assembly. Reamers are readily available
for the 4mm size. This clearance does
not affect the operation as there is
some lost motion anyway, (see later).
Assembly of the control unit like the
main body is in stages. The process

will be found easier if a piece of BMS
(bright mild steel) or aluminium 8 x 30
x 150mm is to hand. First thoroughly
clean the underside face of the
bedways where the unit sits. Then
manipulate the partially assembled,
body, ram, ram keep plate and the bell
crank assembly between the bedways.
Make sure the teeth on the ram mesh
correctly with the segmented gear.
Hold the assembly while sliding the
rectangular bar beneath. The bar sits
on the cast web tops and the control
unit sits on this while the bed clamp
piece is assembled, but minus all the
levers. Urge the assembly up tight to
the headstock.

®7To be continued
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Bandsaw Blade Silver
Soldering Station

-

Will Boggett describes a useful workshop tool for all bandsaw users

Finished soldering station

The concept had come off the drive wheel but on As the blade was in good condition
When | was using my bandsaw, the investigation the blade had broken. had ~ and sharp | decided to repair it.

blade stopped unexpectedly - the no idea why the blade had broken, the The scarfs were linished with a power
machine was still running but not material | was cutting was not difficult to  file and held on a piece of angle for

the blade. At first | thought the blade cut and the blade was in good condition.  support. That was ok, the process got

Before derusting After theacid bat
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Bandsaw Blade ”

L

Lr 4

Clamps & screws

difficult when holding the two parts of
the blade together for silver soldering.

This was cobbled together with a
piece of angle as the base and some
mole grips to clamp the blades and a
rule to line the blade ends up. The scarf’s
were coated with flux and a small piece
of silver solder placed in the joint .

Then using a small heating torch |
melted the silver solder. The whole thing
was a lashup, but it did the job at the
time and was a success as the blade is
working again.

The lash up got me thinking there
must be a better way of doing it
when silver soldering the two ends
back together after a breakage. This
was my reason for making a tool to
support the blade square, and more
importantly, in line with proper clamps
to hold the two parts, as well as being
able to heat the blade from below as
well as from the top.

Construction

To make the tool, photo 1, | cut a piece
of 50 x 50mm angle 170mm long. | then

June 2021

-

put it in a citric acid bath for two days to
remove the rust on it.

Having soaked it | removed it from
the bath and then washed it in water
to remove the acid and the rust. To
stop more rust forming | dried the
angle and then sprayed it with a water
repellent that has PTFE in it, photos 2
and 3 show before and after the acid
treatment.

To hold the blade in line I machined
a slot in the top face of the angle 5mm
in from the front edge of the angle this
was 14mm wide and 3mm deep to fit
the blade from the bandsaw, photo 4.

The two parts of the blade are held
in line by the edge of the slot on the
back edge of the blade.

To heat the blade from the bottom
as well as from the top, | machined a
slot through the angle on the centre
line of the angle and at right angle to
the first slot, photo 5, this slot was
also 14mm wide.

To hold the blade in position for
silver soldering | made two small
clamps these were made from 3mm

Lug sweater carbons

thick steel 15mm wide and 40mm long.
They have a small bend on the end so
that they clamp the blade, also 3.5mm
holes for the fixing screws.

To hold the clamps | used two M3
x 20mm hexagon head screws with
a 12mm diameter knurled top that |
turned in the lathe. These were counter
bored for the head of the screws, they
were then drilled and tapped M3. The
counter bore was to allow the head
to be screwed in to the top and be
flush. Photograph 6 shows the parts
assembled but before finishing, the
reason for using long screws was so the
clamps and screws can stay in position
when fitting the blades under the
clamps.

Testing the soldering station
To test the tool | used a piece of steel
belt strapping this was a bit thinner than
the saw blade but would do for testing,
using a power file to form a scarf on

two ends of the strapping. | then put
some silver solder flux on the two scarf
faces, these were then held against the
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edge of the slot to line them up then
they were then held in position with the
clamps. A small piece of sliver solder was
put in the gap between the scarf faces.

To heat the joint is where | deviate
from the normal. | did not use a gas
torch this time but used a lug sweater
- this was an experiment to see if it
would be hot enough to melt silver
solder. The carbon pads are shown in
photo 7, as you can see the carbons
are new - | had to change them as the
other ones were worn down and didn’t
close properly. | normally use it for
sweating copper pipe joints which are
in tight places when doing plumbing
jobs. The sweated joint is shown in
photo 8, before cleaning it up.

Note The idea to use the lug
sweater was that | had in the past
used a bandsaw with a repair
station on the side of it. This used an
induction heater to melt the silver
solder, so this was the thinking
behind the use of the lug sweater.

The lug sweater that | have is one
of the heavy industrial ones, | do not
know if the lighter pipe sweaters from
the DIY shops will have enough power
to do this but it's worth a try if you
have one. If not, it can be done with
a small gas torch (I've found a ‘cook’s
blowtorch’ is strong enough to silver
solder bandsaw blades - Ed.)

Blade scarf holder

After making the clamping tool to

hold the blade when silver soldering, |
thought that it was not a good idea to
do blade scarfs or linishing on it. | made
a blade holder for the purpose, from 50
x 50mm angle cut 120mm long.

To clean the angle I used the same
process on this angle as | did with the
first one i.e. a soak in citric acid. After
cleaning with the acid the part was
washed in water and sprayed as before.

The next step was to mount the
angle in the milling machine vice and
machine a slot with a 5mm lip on the
front edge and 2mm deep by 14mm
wide. The rest of the top was milled
1Tmm deep across to another 5mm lip.
Photograph 9 shows the machining
of the base from the end.

To hold the blade in position a small
clamp was made to fit the machined
top 40mm long, 22mm wide and 5mm
thick. The back part was reduced to
3mm leaving a 12mm section at 5mm.
It was then drilled M3 clearance 20mm
from the front edge, photo 10 shows
the clamp.

The holding down hole was then
transferred to the main body and this
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Blade linishing slot

Linishing clamp
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Clamp & slot

The finished linishing tool

June 2021

Bandsaw Blade ”

was drilled and tapped M3 for the
screw that will hold the clamp and
blade in position.

To hold the clamp | used the same
method as before to make the holding
down screw this is a 3mm x 20mm
hexagon head screw with 12mm
knurled top. The finished screw is
shown in photo 11.

The clamp and the holding down
screw are shown in position in the slot
ready for the blade to be put in for
finishing with a scarf, photo 12.

The finished blade thinning/linishing
tool is shown in photo 13 without a
blade fitted.

Both parts were left as they are the
only finish is a coat of spray grease to
stop them rusting again, as | thought
that if | painted them the paint would
burn off if was to use a gas torch.
Grease can be removed to use the tool
with a gas torch and then re-applied
after it has been used.

Conclusion

In the last seven years that | have had
this bandsaw | have only had one other
blade break, and this was fairly worn
and not worth repairing so a repair
station has not be required until now.

It is not until you have to repair
a broken blade that you realize the
usefulness of this tool as | said at the
beginning lining up and clamping a
bandsaw blade without a proper jig
is to say the least very frustrating.

So with this in mind | think it was
worth making it as it doesn't take
long to make (after cleaning) and
when | require to repair a blade in the
future it will be so much easer. The
only downside is that you do require
a milling machine of some sort or a
shaper to make this tool in the way |
have made it.

The milling can also be done in the
lathe if no other form of machine
is available. The other option is to
fabricate it with strips of steel to
form the blade slot screwed or silver
soldered together.

The main point is that you require
something to line-up the back plain
part of the two blades as this is the
part of the blades that runs under
the bearing the above the blade. This
transfers the pressure of the bandsaw
frame onto the job. If this line is not
straight, the blade will jump on the
support bearings causing the blade to
break again. »
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Readers’ Letters ”

Scribe a line

YOUR CHANCE TO TALK TO US!

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

Mystery Tool Quiz

Dear Neil, a test for readers! What is the
use of this mystery tool made with a
100mm wide Tmm aluminium plate set
at an angle on a wood handle ?

Jacques Maurel

The answer is on the last page of
Scribe a Line

Angle Grinder Nuts A ‘Cribbed’ Tip

Dear Neil, | was interested in reading the article in the May Dear Neil, | bought a bandsaw from Lidl at a reduced price
edition of Model Engineers’ Workshop about angle grinders. and was initially disappointed with the vice, a tack-welded
I have also in the past struggled to unscrew the disk nut folded sheet steel box, even the jaws are 12g sheet. However,
especially if the press button lock would not hold. on trying it out it held round section metal quite firmly. Why?
Please see my modification. | put flats on the nut. The moving jaw is tilted forward about five degrees. Simple,
This permits it to be gripped in a vice or with a spanner. | but it works - surely the essence of good engineering! Milling
have found the supplied ‘C’ spanners unsatisfactory as they or filing the jaw of a cheap cast-iron vice will be as effective
have a tendency to bend. (and won'’t eventually bend).
| can recommend Machine Mart’s adjustable ‘C’ spanner part Now a query - | like Alan Donavan’s brazing hearth, but
number 060529901 as much more robust. wonder how the heat-reflecting capacity of his lightweight
wall blocks compares with that of Fosacil or Folsain as
William Waddilove, by email recommended by Tubal Cain? My local builders’ merchant

claims not to have heard of either, nor of the vermiculite block
or sheet recommended by Keith Hale.
Can readers assist?

Johns Smith, Shipston-on-Stour

Hello John. My worry is how will the vice cope with flat
objects - will they tip? | can’t answer your question, aside
from mentioning that | obtained vermiculite blocks for
my hearth from Chronos, one of the specialist hobby
suppliers, some years ago - Neil.

Workshop Walls

Dear Neil, Glad your house move has gone OK. For your

new workshop can | suggest that before you cover the walls
with shelves, etc, that you paint them white, It makes a big
difference to the lighting. | expect it is full of boxes though at
the moment.

Keith Beaumont, by email.
Continued on page 56
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Bringing Brltlsh industrial history to life

\'ﬁ — *\ Master Boiler Maker -

' : Alan ‘Rivet Lad’ McEwen
@2 ‘f

-~

P -,

N

When Master Boiler Maker and
author, Alan McEwen was a young
sprog, he loved banging and
hammering on rusty old boilers; now
that he is an old hog, he just prefers
others to bang and hammer!

Alan McEwen’s Boiler Making
adventures and also ‘potted histories’
of several Lancashire and Yorkshire Boiler Making firms, can be read in RIVET LAD
- Lusty Tales of Boiler Making in the Lancashire Mill Towns of the 1960s. The book
is crammed with ‘hands on’ technical information of how Lancashire, Locomotive,
Economic, and Cochran Vertical boilers were repaired over 50 years ago. The book’s
larger-than-life characters, the hard as nails, ale-supping, chain-smoking Boiler
Makers: Carrot Crampthorn, Reuben ‘Iron Man’ Ramsbottom, Teddy Tulip, genial
Irishman Paddy O’Boyle, and not least Alan himself, are, to a man, throw-backs to
times gone by when British industry was the envy of the world.

Alan McEwen’s first RIVET LAD book: RIVET LAD - Lusty Tales of Boiler Making in the Lancashire Mill Towns of the Sixties
published September 2017 is now priced at £25 plus £3.00 postage and packing to UK addresses.

Alan’s second RIVET LAD book: RIVET LAD - More Battles With Old Steam Boilers was published in September 2018.
Now priced at £25 including postage and packing to UK addresses.

3 *BOOK BUNDLE SPECIAL OFFER: %

Both RIVET LAD books can be purchased together for £40 plus £5 postage and packing to UK addresses.
To place an order please telephone 01535 637153 / 07971 906105. All our books can be ordered on our website
www.sledgehammerengineeringpress.co.uk or email: lankyboilermaker@btconnect.com.
Overseas customers contact Sledgehammer by email for postage costs.
We accept payment by debit/credit card, cheques, cash and postal orders made out to SLEDGEHAMMER ENGINEERING PRESS LTD.

World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW.



Concentrica

Hi Neil, thanks for a very good hobby magazine MEW! | had to
smile when | saw the concentrica article by Pete Worden. | made
a similar device in the ‘60s, | enclose a photo for comparison.

| think it will be difficult to adjust Pete’s version with the
adjusting screw that way round, it would be best on the
outside don't you think?

Jim Simpson, by email

Workshop Floors

Hi Neil,

In my 6mx6m garage/workshop, | first had the concrete ‘self-
levelled ‘, then laid 18mm waterproof t&g chipboard (green
stuff). Before laying it, | glued on thin foam wall insulation,
which was the exact width needed. This provides just a little
cushioning to take out small variances in the surface and
remove ‘crunch noises.

It stays strong and for twelve years parked my Mk1 Golf
cabriolet on it, without detriment. A Warco GH1236 and large Flott
pillar drill now occupy the space.

As well as adding considerably to the warmth factor, it is also
easy to paint and rolling stuff around on castors is quiet and easy!
Best of luck with your fitting out and many thanks for the

consistently excellent and enjoyable magazine content!

Don Boddy, by email

Flexible Swarf Screen,
MEW 303 Tips

What a brilliant idea. Many thanks Rob [Edwards] - |
immediately went into my workshop and used a redundant
CD holder to make two of them. | haven't yet tried them out in
anger, but one thought that | have had is just how much swarf
will be attracted to the magnets. It seems to me that perhaps
a piece of thin flexibly plastic might be of use to enable easy
removal of any swarf on the magnets. Possibly fastened using
the same fixing screws and perhaps bent under the magnets.
Ok this will cause a reduction in magnetic strength, but | offer
it as anidea - I've yet to try it myself.

Peter G. Shaw, by email
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Mystery Casting 1
Dear Neil,
Regarding the casting shown in Scribe a Line MEW Issue 303, |
am sure that this is a keyway cutter casting.

| bought, what seems to be an identical casting from
College Engineering Services many moons ago (2003). |
believe that the original design was by Stan Bray and the
accompanying article was published in either a very early
issue of MEW or in ME. | bought the casting at the Harrogate
show and College Engineering gave me a photocopy of the
plan and construction details. | have spent half a day looking
for the plan details which | would not have thrown away but
have failed to locate it. | have also searched MEW (I have
every issue) without success.

The finished keyway cutter - or slotting tool, works well
and | used the tool for cutting a keyway in my beam engine
flywheel.

| would suggest contacting College Engineering to see if they
still have drawings.

David Haythornthwaite, by Email

Mystery Casting 2

Dear Neil, regarding the correspondence about the Slotting
Tool. It was designed for the Myford 7 Series lathe, by a
member of the Peterborough Society of Model Engineers, the
late Peter Robinson.

The casting was obtained from College Engineering when
the Company was under the original ownership. There was no
mention of the casting in the May 2016 catalogue, so it may no
longer be available. There is no reason why one could not be
carved out of a lump of cast iron, or even fabricated.

Attached is a picture of mine. Having disposed of my ML7, it
now sits on a raising block to suit a larger lathe.

Additionally, the device can be swivelled on the raising block,
should a need ever arise to cut a keyway or a slot on a taper.

The cutting tool is held in an arbor clamped into the main
ram, so that other tool carriers can be used to carry different
sized toolbits.

The grease nipple is there to ensure lubrication, and actually
seems to tighten the fit of the ram in the casting!

It may not be as cosmetically pleasing as many examples of
this tool that have been made, but it does what is required.

Howard Lewis, Peterborough
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Angle Grinder Accessories

Hi Neil, I just read the article about improvements for the angle
grinder. You can buy a new chuck with key and sds adapter
from ‘toolstation’, this chuck is threaded 1/2” x 20 unf, with a
capacity of 13mm.

My plan is to cut the sds adapter down and weld or braze it
into the new made adapter, this does away with cutting the
thread for the chuck.

Hope this is helpful for those who are going to make the
adapter I'm making, Going to make one for my brother as well.

Tony, by text

Araldite in the Edge Finder Series

Dear Neil, may | correct a point - Araldite is a thermosetting
plastic. It sets faster, and harder, with increased heating. Once
set, it does NOT and cannot “melt™! In fact, eventually it will
“char”. The only limit to increasing strength with use of higher
setting temperatures is that it will start progressively to darken!

For those unaware of its properties, the makers CIBA used
to have an advert with a photograph showing a 15 ton road
tanker full of the stuff, suspended from a crane by a 1" square
lap joint in a steel strip!

That is 15tons per square inch lap in sheer!

| used to rebuild broken laminated wooden squash racquets
using Tmm birch 3-ply, from the “Bristol” model shop,
laminating the 3-ply with Araldite, bound tightly with easily
removable copper wire, and gently cooking the racket for
several minutes at a fairly high temperature. The resulting
“Dunlop Maxply International” racquets went on to have long
and successful lives in the hands of their grateful owners! The
sports shop in the country club initially tested the repairs by
trying to break them by leaning a full body weight on them
against a wall! If the repair wouldn't fail, they would restring
the racket.

A glass or other ceramic repaired with Araldite will never
break at the repair - always at some other point!

I made the mistake of mending one racquet that had a
broken METAL shaft - my repaired metal shaft itself bent, so |
cut it off, and used the head as a table tennis bat!

Davina Hockin, Portishead.

Making Screws

Dear Neil, | have been a reader of the M E workshop since it
was first launched.

I have looked out for how to make the humble wood screw
.now various companies have taken over with their horrible
screws. They don't look right in an antique bit of furniture
(Chippindale chairs etc.)

| know you can shop around and may find the one you want
if your lucky. Then you may have to buy 25, 50 or more when
you only need two or three in steel or brass.

| cannot get my head around how to make them on the
lathe. | know there must be more clever engineers than myself.
Would you be kind enough to run an article in our magazine?

Sid Rawlings, by email.

Can any readers help with some notes on making wood
screws? - Neil.

June 2021

Readers’ Letters ”

Lantern Chuck -1

Dear Neil, Sorry but the gremlins have got to the dimensions
in the drawing, the dim for the lantern screw is not 0.750 but
0.710 to allow for 0.020 depth threads. It is an important dim
because if the maker bored this to 0.750 the part would be
scrap and a disappointment depending on how much work

on the part had already been done. Have put it on the forum
under lantern chuck but that only reaches some of the readers.

Bernard Towers, by email

Hello Bernard, when checking the drawing we interpreted
it as meaning a 0.750" thread (which would be correct),
rather than boring 0.710” and then screwcutting.
Hopefully readers will realise the threads in body and cap
have to match - Neil

Lantern
Chuck -2

Al Hanson, from lllinois sent these
photos of some beautiful oil-
blacked lantern chucks made to
Bernard’s design.

Mystery Tool Answer

It's a “lightening tool” for the bench vice to show clearly
the cutting line as the light is usually coming from in
front and so the line is not visible in the shadow as can
be seen on the photo. Nevertheless this is also a very
efficient tool for back scratching! - Jacques Maurel.
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Developing an
Edge Finder

Roger Vane describes how he designed and developed an electronic edge
finder, together with detailed drawings so that you can make your own - Part 3

Pre-tinning the brass end cap. .

small hole was drilled into a piece
Aof vermiculite sheet in order to

position the end cap, which | then
‘pegged’ in position with a short length
of 0.8mm stainless steel wire, photo 21.
Once in position all | had to do was apply
heat using the solder gun and apply the
flux-cored soft solder to coat the inside
of the hole and the recess.

As the solder would stick to the wire,

The brass end cap is located in it's holder prior to applying the JB
Weld epoxy adhesive.
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I had to remove it before the solder had
completely solidified. Allow to cool and
then clean up, neutralising any residue
as appropriate to avoid future corrosion.
Any excess solder in the countersink
can easily be removed using the %" drill
rotated by hand in a pin chuck - the idea
here is to allow sufficient volume for the
white metal solder whilst retaining the
tinned surface.

i
| ||!Ir|'{|.:l: I

Fitting the LED into the cértridge body - note the cathode wire
alongside LED lens.

4.4 Fit the LED into the
cartridge body

The first real assembly task is to glue the
LED into the cartridge body. The resistor
wire will be passed through the central
holes and into the battery area, and the
cathode wire bent to fit into the groove
in the base of the LED, again using the
flat blade of a screwdriver to assist. The
anode (resistor) wire will also need to be

¥

The acrylic tube has now been fitted onto the brass end cap.
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bent slightly to fit through the %" hole
in the cartridge body. Try a ‘dry run’ to
see how the wire from the LED slots into
the bottom of it's housing in the cartridge
body - you should be able to feel it ‘seat’
(and putting a small alignment mark on
the cartridge body also helps).

During the assembly process it
advisable to use some form of alignment
device. Initially | planned to use the
lathe, with the cartridge body held in a
collet and the LED supported using an
assembly guide such as that shown in
fig. 2.5 held in the tailstock chuck. This

Ensuring that the acrylic tube is correctly bedded down onto the

cartridge body.

would leave any surplus adhesive liable
to drip due to the effects of gravity. |
decided that it would be safer to use
the milling machine to align the parts,
with the tube vice holding the cartridge
body and the assembly guide held in

a drill chuck, photo 22. The tube vice
was centred under the milling machine
spindle in the same way as shown
previously, in photo 12. Any surplus
adhesive should flow into the %"
diameter hole out of harms way.

Once happy, it's time to apply the
adhesive. Adhesive ‘placement’ is
important as the adhesive needs to be
contained and kept away from the LED
lens, but using sufficient for a strong
joint (the contact area is fairly small).
| found that the best method was to
apply the adhesive into the seat and
then fit the LED. If applied to the LED
itself there is always the risk that the
adhesive will be pushed outwards as the
LED is seated into the recess.

4.5 Fit the end cap into the
acrylic tube

As mentioned above, | used a high
temperature epoxy adhesive (JB Weld)
to make this joint. This brass end cap

June 2021

Edge Finder ”

Adding the acrylic tube to the assembly - the wire has been guided through the pre-
tinned hole before applying the adhesive to the spigot on the cartridge body.

The cathode wire has now been soldered into the end cap using

the low melting point solder.

will become the end face of the cartridge
and will be carefully machined to clean-
up after assembly has been completed.

Before the adhesive is applied, |
found it worthwhile to place ‘masking’
tape over the tube to avoid adhesive
straying onto the outer surface. Initially
| used traditional masking tape but
found that insulation tape was easier
to remove (and so it was). Just roll the
tape around the acrylic tube, leaving
an overlap which can then be trimmed
with a scalpel - much easier and quicker
than trying to correctly align the edge
of the tape with the end of the tube.
Fitting the end cap was straightforward
- | placed the end cap in the holder,
photo 23, and applied the adhesive
into the recess and on the inner face of
the flange. The acrylic tube was then
placed over the flange and seated on to
it photo 24.

Once the adhesive has fully cured
(around 24 hours) the joint can be
cleaned up and the tape removed.

4.6 Fit the acrylic tube onto
the cartridge body

Next, the acrylic tube must be glued
onto the cartridge body, which involves

threading the cathode wire though

the hole in the end cap - a little bit like
threading a needle, but at least the
thread is rigid in our case. Before fitting
though, it is worth placing a band of
tape at the open end of the tube to keep
adhesive off the outer surface - again |
used insulation tape for this. Once the
wire had been threaded though the
hole, | bent to retain the tube in position,
photo 25. The adhesive was then
applied.

The tube vice in the milling machine
was used (with a rod held in the drill
chuck) to apply a very light pressure
to maintain accurate location, with
the spindle having been centralised
as described above. This operation is
shown in photo 26. Once the adhesive
has dried the insulation tape can be
removed and the joint cleaned up.

4.7 Soldering the cathode wire
into the brass end cap
Warning: too much heat could cause the
acrylic tube to distort or even melt. This
may inadvertently be caused by using a
solder with too high a melting point.

As mentioned above, it is advisable to
pre-tin the brass end cap before joining 3
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Skimming the face of the end ca

the cathode wire from the LED using
white metal solder. For the soldering
itself | used the 60W soldering iron,
being rather wary of overheating the
adhesive joint with the solder gun. With
the tip of the soldering iron placed in the
centre of the end cap | let the heat ‘run’
towards the wire. As soon as the white
metal melted and ran into the hole, |
removed the soldering iron to avoid
overheating the adhesive bond and the
acrylic tube. All that is now required is
to trim the wire, photo 27 shows the
finished joint. By the way, should this
happen simply turn the cartridge upside-
down and apply heat to the end cap

- the solder will flow back into the hole
again. Don't ask!

4.8 Finishing the cartridge
Finally, the end cap can be carefully
skimmed over to make sure that it

is square to the cartridge body and
therefore providing the best electrical
contact to the probe. It is preferable to
hold the tube in a collet, photo 28. Light
cuts are best here to minimise any stress
on the glued joint. It is important that
the brass end cap protrudes slightly from
the acrylic tube so that good electrical
contact can be guaranteed.

The cartridge is now almost complete.
We can now bend the wire into the
battery case to act as a contact for
the batteries. | found the wire easy to
bend and manipulate into it's position
at the closed end of the battery case.
Use a small flat-bladed screwdriver and
place the wire evenly across the surface
without any overlaps.

Although the process sounds simple,
| found that the cartridge would not
light up when tested with ‘on-board’
batteries - the cause was found to be a
blob of hardened Araldite on the wire.
Once this was removed everything
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p to clean up.

Using a plug tap to finish th
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insulation sleeve.

worked fine. | also found it beneficial
to use an 8mm machine reamer by
hand to gently remove a small amount
of adhesive that was deposited on the
inner wall of the battery compartment.
Two completed cartridges are shown in
photo 29.

Making the bodies

For those readers who are new to this
wonderful hobby of ours, | feel that
should mention that the photos which
show drilling and tapping of large

holes are posed. In practice a cutting
compound should be used when cutting
the steel parts, to both preserve the
tools and make the operation easier and
to the quality required.

I made the body itself made from
ground stainless steel rod, simply
because I had a good supply available
at the time, but it could just as easily be
made from standard rod or even thick
walled tubing - preferably stainless. The
exact diameter is unimportant here -
what is required is a blank that is truly

June 2021

Setting the reamer to achieve 0.50" depth for the probe

Drilling the last of six light apertures in the body.

round, particularly if the edge finder is
to be held in the drill chuck, the jaws of
which only touch the edge finder body
in three places. | believe that it is best to
avoid potential errors at source if at all
possible. Details of the body are shown
in the drawing fig. 5.

| started the job by facing both ends to
achieve an overall length of 3, following
which | drilled a %" diameter pilot hole
- drilling in from both ends which is just
about the limit for a standard %" jobber
drill. The hole was then progressively
opened up to 10.3mm diameter, initially
drilling in from both ends and with the
final drill to size being drilled from one
end only to ensure ‘through’ alignment.
The use of a 10.3mm drill should allow
for some clearance around the cartridge,
but if the fit appears to be ‘tight’ due to
some misalignment within the cartridge
assembly, then the through hole can be
opened up to a maximum of 10.4mm
(the tapping size for 746" x 32).

Next comes the task of adding the
thread for the end cap. At this stage |

Edge Finder ”

Countersinking the light apertures.

decided to use a collet to hold the body
as any slippage when tapping could
cause unwanted marks from the chuck

jaws. My charts suggest tapping drills

of either 10.3mm or 10.4mm diameter - |
used a 10.3mm drill (1342") on the first
body, and apart from being hard work,
more seriously | found that threading
into such a thin wall caused the tube

to spread by a couple of thou making

it ‘bell-ended’. This was obviously
undesirable and had to be carefully
rectified by polishing it down to size
with a fine file. | then used a 10.4mm drill
on the next body without any problems,
following which the hole was tapped
using a taper tap followed up with a
plug tap, photo 30.

Once the thread has been tapped the
next job is to machine the seating in the
other end for the insulating sleeve. This
can be reamed with a machine reamer
if you have one, or even formed using
a 746" slot drill - the exact diameter
measurement is not that important as

the insulating sleeve can be machined to y
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suit. In the event | used a 76" diameter
machine reamer and then carefully
removed the chamfer left in the end of
the bore with a slot drill. | could have

easily by machined an equal chamfer on

the insulating sleeve but felt that such
an operation would reduce its strength
as it has to be a press fit in the body.

Depth is important here, although the

insulating sleeve is initially machined
‘slightly long’ to allow for trimming
after assembly so that any minor
deviations can be accommodated.
Photograph 31 shows how | set the
reamer to achieve 0.50” depth for the
probe insulation sleeve. | used a rule as
a feeler gauge and trapped it between
the work and the end of the reamer.
The rule was 0.030” thick, so once the
rule had been removed, | needed to
move the reamer 0.530” into the work
to achieve the desired depth. Although
not strictly necessary this setting step
ensures that some material remains for
the slot drill to remove. If you have a
tailstock micrometer or digital device,
then this task becomes much easier.
Photograph 32 shows the reaming
operation in progress.

The same procedure was then used to
set a 746" diameter slot drill to remove
the corner at the bottom of the bore
whilst aiming to achieve a depth of
0.500".

The final task was to drill the six light
apertures in the body, where care was
required due to the wall thickness, or
lack of it. It is all to easy when centre
drilling to go in too deep and produce a
hole that is too large, ruining the job, so
I would recommend that a quill stop is
used if you have one on your mill. Apart
from that, it is a simple job using an
indexing or dividing head. Photograph
33 shows the final %" diameter hole
being drilled in the body, where centre
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Forming the recess in the end cap, using the body as a holder.

Cutting the screwdriver slot in the end cap.

drilling has already taken place.

Before removing the body from the
indexing head | used a small 90 degree
countersink bit to break the edge of
the holes, photo 34. The comment
regarding the depth stop also applies to
this operation, and in my case a depth of
around five thou was needed to chamfer
the hole out to the complete diameter.

Finally, | ran the 10.3mm drill through
the body again to remove the small
burrs created during the drilling and
tapping operations. It is important
to deburr the bore carefully to avoid
scratching the acrylic tube. At this stage
it is also advisable to check the fit of the
cartridge, just in case the bore needs to
be opened up a little more.

That completes work on the body,
which can now be put aside to await
fitting the probe.

End cap and contact spring
The end cap for the body is shown on
the same drawing as the body; (fig. 5),
and is the same for both styles of edge
finder. | made this from 74¢” diameter
brass rod rather than stainless as it was
going to be easier to machine.

The first operation was to face the bar
and then thread 746" x 26tpi for a length
of around %" to full depth. Once this had
been done, I machined the screwdriver
slot in the end using a slitting saw.

The dimensions for this will depend

on your screwdriver, but | found that a
¥e4” slitting saw did the job nicely and |
cut the slot to a depth of around 0.06”.
Photograph 35 shows the slotting
operation - the bar is conveniently held
in the indexing head collet.

Next it was back to the lathe for
parting off, but before completing the

The end caps and contact springs, together with a cartridge
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Edge Finder ”
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cut | took the opportunity to chamfer
the thread and run the die down it again
just to remove any burrs.

All that is now required is to form the
spring pocket with drills and a slot drill
to finish. So, how to hold the end cap to
machine this? The body can be used as
a holder if you have a backstop which
is small enough in diameter to pass
through the body itself, as can be seen
in photo 36. If such a backstop is not
available, then a simple split or threaded
bush should do the job.

The contact spring was cut from a
length of 346” x 23swq stainless steel
spring supplied by Polly Models (usual
disclaimer) - a length of around 34" has
proved to be satisfactory. Flatten both
ends and the open up one end slightly so
that it grips the inside of the brass cap.

Photograph 37 shows the contact
spring fitted into one of the end caps,
together with another showing it's
relationship to the cartridge.

Now that the bodies have been
completed, we can turn our attention to
making and fitting the probes and their
insulating sleeves.

June 2021

The insulating sleeves and
probe blanks

As the machining and fitting
operations of the insulating sleeves
and the probes are somewhat
intertwined, | have described them
together. Details and dimensions are
shown on the drawing fig. 6.

The insulating sleeve is the same
for both styles of edge finder, but the
probe blanks and their final machining
process are different.

The first job is to prepare the
insulating sleeve blanks. | made these
from 12mm diameter black acetal,
and after cutting-off and facing to an
overall length of 0.55” the next stage
is to prepare the bores as these will be
used as a gauge when machining the
probe blanks.

The small %" bore is finished with
a %" diameter slot drill, while the
larger of the bores at 0.354” diameter,
more correctly 9mm, is formed with
a 9mm slot drill - all fairly easy when
machining acetal.

We can now move forward to
preparing the probe blanks, where

the major diameter is machined to
suit the bore of insulating sleeve with
an interference fit of around 0.001” -
the insulating sleeves can be used to
gauge the fit.

The probe length can be varied to
suit individual requirements regarding
access, etc, and with the ball-ended
version if the probe is shortened
then the screw will also need to be
shortened by the same amount. The
probe and insulating sleeve are left
‘long’ by around 0.030” to allow for
machining tolerances and final fitting
and machining - this has been allowed
for on fig. 6.

®7To be continued
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Did You Know? You can now place your classified ads by email. Just send the text of your ad, maximum 35 words, to neil.wyatt@mytimemedia.com,
together with your full name and address, a landline telephone number, whether it's a for sale or wanted and stating that you accept the terms and
conditions for placing classified ads - see below. Please note, we do not publish full addresses to protect your security.

Coronavirus advice is changing!

handling anything packaged by someone else.

Please follow local government advice in Wales, Ireland, Scotland or England as appropriate, especially if you are considering buying or selling items
for collection. Please respect the needs of delivery drivers to protect their own safety and, if receiving a parcel take sensible precautions when

Machines and Tools Offered

M Harrison lathe, L5, 9” swing, 24 B.C.
Norton gear box. With DRO. £1,100.
T. 01775 820469. Spalding.

W Myford capstan lathe on wheeled
trolley with collets and cut off slide.
£200. T. 01298 687448. Buxton.

W Myford Super 7B on Myford stand,
gearbox, fully tooled, metric conversion
set, inverter drive, excellent condition
£2,750. Myford Speed 10, Myford stand,
one owner, tooling, pristine, books and
manuals, for both £950.

T. 07724857140. Colwyn Bay.

M Little used. Warco wm180 lathe +
d.r.o. F+t steadies. faceplate,4x chucks,
tailstock chuck, live centre boxed set,
g-change toolpost + tools, Keats block.
£1000. O.v.n.o buyer to collect.

T. 07948 515105. Worthing, Sussex.

M Elliott UO Horizontal Mill, single
phase, with dividing head, vice, and
Bridgeport vertical head on ‘swing-
over’ mounting, fitted inverter drive for
variable and reversible speed - £650-
T. 01494 864978. Great Missenden.

W Myford Super 7, stand, raising blocks,
screw cutting gearbox, MDRO, chucks,
faceplates, Dickson toolpost, capstan
type tailstock, other accessories, will
deliver 150 miles of Reading.

T. 01189 842512. Reading.

Models

M 3 %" and 5” gauge Portable Elevated
Steel Track for sale. 165 feet long,

17" high. Complete with two Bogie
Passenger cars. £600.

T. 07958 250533. South London.

Parts and Materials

M Virginia 3.5” chassis. Wheels,
cylinders, bogie machined. Plans. Tube
for boiler. Tender bolster castings. £50.
T. 01444 451175. Haywards Heath.

Magazines, Books and Plans

M Model Engineer Vol. 138-140, 158-
174,186-188, 193-204, 211-225, not all
complete. Also some Model Engineers’
Workshop and Locomotives Large and
Small. Offers.

T 01582 883260. Luton/Bedford.

W A quantity (ca.6 Kg/ 13 Ib) of mint
condition ex-dealer illustrated sale
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leaflets/distributor information/
accessories data etc for a wide range
of machine tools mainly 1980 - 1990.
Includes 600 group, Q&S, Binns and
Berry, Boxford, Ajax, Denbigh, FANUC,
Alzmetal, Abwood, Danobat, Aerogrip,
Warrior etc.

T. 01205 290312. Near Boston, Lincs.

Wanted

B Bench mounted milling machine,
anything considered.

T. 01530 460573. Coalville.

MW Cowells ME lathe, must be reasonably
new. Also accessories, chuck etc. Delivery
by taxi if required. P.S. too old to buy a
new one.

T. 01986 835776. Norwich/Ipswich.

Model Engineers’ Workshop



All advertisements will be inserted in the first

avalbl isue. MODEL ENGINEERS’
There are no reimbursement for cancellations. N

All advertisement must be pre-paid.

The Business Advertisements (Disclosure)
Order 1977 - Requires all advertisements
by people who sell goods in the course of
business to make that fact clear.
Consequently all trade ads in Model
Engineers’ Workshop carry this ‘T" symbol

your Lathe, Mill |0 M@MEM@@&@@,M

or Complete Workshop? | | fuge range of

Full clearances miniature fixings, ~ also the home of ModelBearings.co.uk
carefully undertaken | | including our socket Taps, Dies & Drills * Adhesives
Malcoli B asg:f; rg:' MB Tools SEIVO SCIews. * Engine & Miniature bearings * Circlips, etc. etc. F@ am’ﬂl’“s e

01993 882102 Tel/Fax +44 (0)115 854 8791 Email: info@modelfixings.com

Re-homi ksh ne
ma?:hi?r?;; For 20 ﬁegfs! LASER CUTTING herelpiease
CNC Folding and Machining email

Fabrication and Welding angelal nrlce@
All Locomotive & Traction Engine parts.

Phone or email Your drawings, E-les & Sketches,

Iostigmtlonﬂ@gmall.com

L Mike B idWEIl ITEMS ER LTD 070 1823 ‘& uuu Tgf;“g,]g
01245 222743 ey, Warsh Lane, Sauncy € stephen@laserfra mes.co.lk

m: 07801 343850 i W Well Cottage, Church Hi, North Riton, LEEDS (517 00F

TeifFax 01427 848880
www.laserframes.co.uk

BA SCREWS IN
BRASS, STEEL

Complete home AND STAINLESS

- SOCKET SCREWS IN STEEL
Workshops Purchased  yp stainiess o priLLs

. : . ® RIVETS @ TAPS ® DIES ®
DS MW EUEE VG EnD MILLS SLOT DRILLS ete

Distance no object!

bidwells1@btconnect.com
(c]:} BOILERS e mALlie . | | Meccano Spares
\LS AND BOOXE
COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc. JiEESZTet S il C218) s B m
L1220 Brass Tube, ENE & Mild Stecl, Sid Silver Siee
MADE TO ORDER N "(iiulgi' l:i—m:_Su'.i:\nzl‘\nsﬁpr:u;:1;:: - New ReprOdUCtion and
Constructed to latest standards. UK CA stamped. Whee! & Pinion Cutling, Horolagical Engineering Pre-owned Original

@ Over 20 years experience @ BRASS PRICES REDUCED Meccano Parts

aa ; i 3 Send Two 15T Class Stamps For Price List '
Enqgeities; Prices and Delivery. to: LT.COBB, 8 POPLAR AVENUE, WWW.meccanospares.com
Telephone: Coventry 02476 733461 BIRSTALL, LEICESTER, LE4 30U sales@meccanospares.com

TEL 0116 2676063 Email: ian@iantcobb.co.uk

Mobile: 07817 269164 ® Email: gb.boilers@outlook.com i aetisoboo ol Tel: 01299 660 097

To advertise here please email
angela.price@mytimemedia.com
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M-MACHINE | | s
: U W o | | Webuyanyworkshop.com
i , . \
i Unn § Forge Way CIeve%and Trading Estate = == E ﬁw
ot Bty Lo e O 21 = "o%’—‘:r ol —_ Re-homing model engineers’ workshops across the UK
Metals for Model Makers Brish-box HOS taps dies ouls stamess , _
Contact us o Cope, Brass, Alaminum, ﬁﬁﬁig e e e g It's never easy selling aworkshop that has
;:2‘:;1“{?:;”?;;;93;‘1‘300 THE TAP & DIE CO ) beencarefullyestablished overalifetime.|
445 West G Rd, London N15 3PL . )
VoA e ietinia Tek 020 8688 1665 Fax. 020 8686 4613 g willbuyyourworkshop soyoudon'thaveto
wiw.mrmachine-metalscouk | | www.tapdie com & vww.lap-die.com == worryabout findinganewhome for much
H .
THINKING OF SELLING YOUR [l Cowells Small Machine Tool Ltd. loved workshop equipment and tools.
LATH E'VI:I/I(!)LFII- I?S‘i%%';”PLETE o e e Please email photos to
: www.cowells.com andrew@webuyanyworkshop.com
and want it handled in a quick fisnuaaie s on Mo ke ee vliing (e . .
professional no fuss manner? wiling mm,.u',:'fmrﬁm;x phomsonss Ortodiscuss selling your workshop, please
Contact Dave Anchell, Tolk directly to the manufocturer u 07918 145419
Quillstar (Nottingham) x o e | cattmeon
03;;7%24%%2630 : ' All equipment considered: Myford, Warco, Chester, classic British brands etc
e Polly steam locomotives also purchased, especially those needing a bit of ‘TLC
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DREWEATTS INVITING ENTRIES
THE TRANSPORT SALE

21 SEPTEMBER 2021

EST, 17259

A fine exhibition and award winning model of a First World War Railway
Gun, built by Mr. D Swan of West Lothian, Scotland between 2006 and 2010

Sold £ 5,000

An exhibition standard, bronze
medal winning model of a 2 inch
scale Fowler A7 agricultural
traction engine

Sold £15,000

AUCTION LOCATION ENQUIRIES

Dreweatts Michael Matthews

Donnington Priory +44 (0) 7858 363064 % %
Newbu_ry mmatthews@dreweatts.com - ﬁ» L
Berkshire RG14 2JE dreweatts.com ¢

Catalogue and free online bidding at: dreweatts.com

MODEL MAKING METALS

1/32in. to 12in. dia. bright steel, stainless
steel, bronze, spring steel, brass, aluminium,
silver steel, steel tubes, bolts, nuts & screws,
tap dies + drills, white metal casting alloys.
Fine materials, chain, plastic.
Lathe milling machines and equipment,
new and secondhand.

Mail order nationwide and worldwide callers
Mon.-Fri. 9 - 5pm. All cards welcome.
Send now for a FREE catalogue or phone
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash,
Milton Keynes MK17 OEH.

Tel: (01296) 713631 Fax: (01296) 713032

www.mkmetals.co.uk

email: sales@mkmetals.co.uk

MODEL
ENGINEER

BECOME PART OF

THE ONLINE

COMMUNITY FOR J
MODEL ENGINEER MAGAZINE

» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals
» Join our forum and make your views count
> Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001

» Register for free today and join our friendly
community!

WWW.MODEL-ENGINEER.CO.UK

* only available with digital or print + digital subscriptions

Free|Principles eTextbooks

.

Hundreds of pages of full-colour images with
descriptive text and calculations, Extensive Tables
of Contents with Next and Previous page navigation.

Electronics
Computing
Mathematics

Mechanics

Accounting
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- POLLY MODEL ENGINEERING LIMITED = I

Finduson [

POLLY f MODE

o

We have missed the exhibitions just as much as our customers. We do not want

anyone to miss out on the exciting offers we had planned, therefore we are
offering 25% off the deposit of any of our Polly loco Kits throughout the month of
May 2021. Get started from as little as £855.

- e | e -

r _- > e - e

Build your new 5” gauge coal fired ‘POLLY Loco’.
Buy with confidence from an established British

Manufacturer

Supplied fully machined, assembly requires hand tools only — no riveting, soldering or other complex
processes. Kit includes boiler CE certified and accepted under Australian AMBSC regulations.
Model is supplied as a succession of kit modules.

11 models to choose from, tank engines, tender engines, standard gauge/narrow gauge — something for
everyone! Prices from £5716 including VAT and UK carriage. Build & cost is spread over 12 months.

144 page Catalogue £2.50 UK £8 international posted (or download free!) and enquire for further details or visit our website
where you will find other Polly Locos, Kits, drawings and castings for scale models and comprehensive ME Supplies.

Polly Model Engineering Limited www.pollymodelengineering.co.uk
k‘ '/‘ Atlas Mills, Birchwood Avenue, Tel: +44 115 9736700

rA “ Long Eaton, Nottingham,

NG10 3ND, United Kingdom email:sales@pollymodelengineering.co.uk




RotoCAMM'
£2000

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS ﬁ
eb

visit our eBay store at: homeandworkshopmachinery

tel: 0208 300 9070 - evenings 01959 532199
website: www . homeandworkshop.co.uk
email: sales@homeandworkshop.co.uk

stay safe! taking orders;

. Stanjer precision vice 56mm
jaw New | New Zealand £195

MEDDINGS

Meddings Driltru pedestal drills Edgwick centre
1/2" & 1MT models £295 each 240 volts £1400,,

Just ‘a small selection of our current stock photographed!

fiee| E:eﬁrifteiy Wosth 8 Visit = prices Bclusive OF VAT

Brookes, Quorn, Stent

“tool and cutter grinders
| £950 each

Ralls 48" x 3" 16 (slip roll)
£1400

MYFORD SUPER 78 3 1/2"x 31",

gearbox, clutch, power cross feed
£3250

Baltec Type 5 arbor press, 90mm
throat / three off available £200

Colchester Mascot VS2000

fixed steady £575

Worldwide
Shipping

| Keetona Box-Form 100
14g box and pan folder
£2950

WERED Y

&Y barclaucard



