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On the

Editor's

Happy New Year

A Happy New Year to all readers of MEW
from all across the UK and around the
world. | hope it brings you good fortune
and many happy and productive hours
in your workshops.

2015is a
significant year,
our first issue
was published
in the summer
of 1990, so we
are celebrating
25 years of
Model
Engineers’
Workshop. In
that first issue
Stan Bray set
out his vision
for an
occasional
magazine that
had a very practical focus
on tools and techniques, mostly in
single-part articles. As the magazine
evolved through being bi-monthly to
thirteen issues a year, the new century
saw more and longer series appearing.

It's planned to mark the anniversary with
a separate ‘special’ featuring some of the
best content from the magazine. | hope to
feature some interesting snippets from
past issues over the year in the magazine,
particularly focusing on the early years.
Do get in touch if there’s something you
would particularly like to see.
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On My Bench...

Avid followers of the ‘Mega Adept’ saga
may be following my progress with
rebuilding this venerable machine tool
on www.model-engineer.co.uk

| have made a new headstock from a
lump of meehanite (a high grade of
continuous cast iron). To this I've fitted
a spindle with a bronze taper bearing

at the front and a parallel bearing at the

MODEL ENGINEER EXHIBITION

Bench

New Authors Wanted

While | have many really good
articles lined up for 2015, I'm keen
to hear from potential new authors.
Just drop an email to neil.wyatt@
mytimemedia.com letting me know
of any ideas you have for an article,
and | will send you the guidance for
contributors.

This issue will, hopefully, be landing on your doormat just
ahead of the Model Engineer exhibition at Sandown Park
on 12-14 December. You'll remember that | mentioned
plans for an MEW ‘open forum’, this will be held between
2:30 and 3:30 on the afternoon of Friday 12. I'll be keeping
it strictly to an hour to make sure that those who come
along have plenty of opportunity to get around the show
afterwards. It will probably happen upstairs near where the
DoE models are on display, but please check the time and place as we may need
to move it round a bit. I'll make sure the details come up on the monitors. I'm also
bringing a few models along as loan exhibits, including my canal crane, pictured
here. If you see me around the exhibition, do stop me and say hello!

back, with roller thrust bearings either
side for adjustment. My present task

is completing an eccentric back gear
arrangement, including cutting the gears.
Hopefully by the time you read this the
lathe will be working again, although
there will still be a lot of work to add
gear drive for the leadscrew and then
bring the rest of the lathe up to scratch.
I've also acquired a wonderful ‘period’
Parvalux fractional HP motor that has
apparently been in a box for the last 25
years that will suit it down to the ground.

SMEE Training Courses

The popular SMEE engineering training
courses will be running again in 2014.
The Basic Training Course that has
introduced many new model engineers
to the hobby is aimed at complete
beginners. The next course runs over
three Saturdays, starting on the 14
February — so perhaps your significant
other will treat you!

All courses are held at Marshall House,
SMEE's headquarters close to
Loughborough Junction station in
London, SE24. To book a place on the
course, or the ‘part 2 ‘Polly’ course, or
just find out more contact

Peter Haycock the course organiser on
01442 266050, email haycock388@
btinternet.com, or visit the SMEE
website www.sm-ee.co.uk
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Showroom / Shop

A selection of locomotives,
Ground level trucks,
Raised trucks,
Coaches,

Powered bogies,

Truck bogies, motor sets
& accessories
All on display to take away today

See website for
pictures, products & updates.

Showroom open Mon to Fri 9.00am to 4.00pm
at our factory.
Locomotives, Coaches & Trucks all on display

- QUICK-STEP
MILL

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

1% Drill, Bore & Tap: Cross Hole, PCD :

1% Mill: Keyway, Gear, Spline,
Castellation, Slot, Helical
Thread/Flute, Hex & Square...

1" Saw: Radial Slitting,
Screw Slotting

1'% Grind: Bore,
Cylindrical,

w=w | Hemingway

Hemingway Kits
Please send for 126 Dunval Road Bridgnorth Shropshire WV16 4.2
a colour United Kingdom Tel/Fax: +44 (0) 1746 767739
brochure and Email:info@nhemingwaykits.com

price list www.hemingwaykits.com

- MAXITRAK.COM

5” GAUGE 94XX PANNIER TANK

e It £5495
£3_5% rtr £5995

Maidstone
Engineering
Supplies

A complete range of materials

B.M.S. Brass. Phos Bronze. Copper.
St/ Steel. Nuts &Bolts. Nylon,
St/ Tube. Screws,Studding, Rivets.
Drills. Reamers. etc

PROMPT MAIL ORDER
TEL 01580 890066

NEW Copper Welded
Bollers

' ONLINE SHOP

MJ\IDSTONE-ENGINEERING.COM |

. AMADEAL Ltd.«

www.amadeal.co.uk

See our vast range of mini-lathes,
bench lathes, milling, grinding and boring °
- machmes both manual and CNC.

For professional or hobby purposes

g i 4 1 -
1) We stock all kinds of spare parts for all of the 15 &g
= machines that we carry. If you require parts and .
they're not listed on fhg website, drop us a fine
\Détverm Bam B} or email us and we might be able to help you. Batwoen 114gm)

Tel: (+44) 0208 558 4615 or 07887 945717 o (+44) 0208 558 9055
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BINDER

£8 includes VAT 1csceap.

Call today for yours... 0844848 8822 o
or visit our website and Order online...

www.myhobbystore.co.uk/MEWBinder




o all our
friends and customers

‘Chank You
for your continued custom and
support.

Merry Cluristmas
&
a Happy New Year

—r:Teecurotrade.co.uk
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Drummond Type M lathe.
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Barry Chamberlain’s
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STEPPERHEAD

Alan Jackson concludes
this milestone series,
reflecting on the use of this
innovative machine.
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Coming up...

in the February issue

,_-"/ O e T P : v

THE URWICK METALMASTE
Mike Philpotts introduces one of the really radical
innovations in manual lathe and machine tool design

of the twentieth century in a special article to be
accompanied by full details on our website.

m Andrew Johnston describes the operation of the
Anjest threading unit, Mark Noel explores the
manifold possibilities offered by threaded inserts
and Alastair Sinclair gives constructional details
for his mini-lathe ball turning tool to ball turning.

Regulars
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A Happy New Year from the Editor.

31 READERS’ FREE ADVERTS
Another fine batch of classifieds
to tempt your wallet!
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This month: Micrometers, Extrusions
and a restored Shaper.
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News from the world
of Model Engineering.
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We’re not sure what’s puzzling
Roderick Jenkins, but we are sure
you’ll enjoy the story of his ML7
on page 8.

January 2015

HOME FEATURES WORKSHOP EVENTS FORUMS ALBUMS
Visit

Website

for extra content and
our online forum

www.model-engineer.co.uk

The Model Engineers Workshop

Free Plan Collection

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

FREE PLAN:

A Lathe Mounted Bandsaw

Back in the 90s it wasn’t unusual to
see bandsaws designed to mount on
woodworking lathes! G. Gray needed
a similar solution for his metalworking
workshop, due to a shortage of space.
He came up with this design for the
Myfiord ML7, but it could easily be
adapted for other lathes.

George Round’s Home-Made Lathe

A special reprint for subscribers — George Round’s
six-part Model Engineer series on the building of a
3% inch centre height lathe.

Stepperhead lathe Construction

As Alan Jackson’s construction series on his award-
winning lathe concludes, his technical notes are of
interest to both constructors of the machine and
anyone interested in making or modifying their
own CNC machines.

Some of the other live topics on the forum include:

2 Which Spray Gun - choosing one to paint a loco.

Y Milling Machine Trammel - ways and means
of setting it straight!

Y Dore Westbury Mill — Finding suitable collets.

Together with plenty of live advice for beginners
setting up a workshop.

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS SHOP




One Man

and

i Lathe

Roderick Jenkins

and his Myford Super 7

No other lathe is more
closely associated with
model engineering than
the Myford Super 7. The
basic design is now over
sixty years old, but Rod
Jenkins argues it is still the

ideal machine for the home

workshop.

Myford Super 7 lathe or it chose me.

Perhaps it was destiny. Dad was an
electrical engineer but | chose a scientific
career path and didn’t aspire to owning
a lathe in my formative years. During my
education | was, however, fascinated by
the lathe (always a Myford) that lurked
in various laboratory technician’s cubby
holes. In my twenties | started making
stringed musical instruments as a hobby
and, with the encouragement of a work
colleague, decided that | wanted to make
some instrument making tools. A Zyto
lathe came my way. Some tools were
made but gradually the means became
the end and | started to make engineering
models. My colleague, by now my model
engineering mentor as well, had a Myford
Super 7 lathe. Both of my neighbours
at home had Myford Super 7 lathes. |
became a regular reader of the Model
Engineer. Those great authors of the

I’m not sure whether | chose to own a

i 00

T ——

Standard gearbox banjo showing the cluster gear in the middle

My Myford Super 7.

period, Tubal Cain and George Thomas,
both used Myford Super 7 lathes. This,
surely, was the ultimate lathe for the
model engineer. Sadly, one of those
neighbours of mine died early into his
retirement but | became the custodian of
his, almost pristine, Myford Super 7 No.
102520, from the early 1970s (photo 1).
So, what is a Myford Super 7? The
specification from the comprehensive 50
page manual supplied with the lathe tells
us that it has: 3% inch centre height and
admits 19 inch between centres, can swing
10 inch diameter in the gap and has No.2
Morse tapers in both head and tailstock.

e

which is reversed for fine feed and a 34t gear on the tumbler

stud for a metric thread.

8  www.model-engineer.co.uk

Turning a centre in silver steel held in a Myford Patent collet.

The cross-slide has a boring table with 6 %
inch travel and a topslide that can rotate
though 360 degrees. Fourteen spindle
speeds between 25 and 2,150 rpm are
available, by changing the belt and/or
using back gear, all of which utilise the full
power of the % HP single phase motor.
Weight, including motor, is 245 pounds.
These bare facts, though, don't reveal
how well the lathe was designed for ease
of use. The guarding for the belt drive and
change gears, so often an afterthought on
lathes aimed at the amateur market, are
hinged and retained by spring loaded
catches. A single lever tensions the drive

s Z" .
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belt so that speed changing is quick and
easy. The back gear is engaged by turning
a key on the bull wheel and moving a
lever. The spindle nose is threaded, so
changing chucks is straightforward using
the easily engaged spindle lock. All this
may sound like so much advertising hype
but it is the attention to these details that
make the lathe such a pleasure to use. The
weight seems to be just right. The lathe is
rigid and can be set up to turn taper and
chatter free by following the
manufacturer’s instructions yet I've moved
this lathe between workshops 3 times
now. With the motor removed and the
tailstock and cross slide slid off it was
readily handled by 2 people, even just my
wife and | on one occasion!

The Super 7 was available with change
gears or with a Norton type gearbox for
thread cutting. My lathe was originally
supplied with the change gears but was
retro-fitted with a gearbox. Imperial
threads from 8 to 56 tpi can be selected
from the gearbox and fine feeds from 2
thou to 14 thou per revolution can be
chosen by simply flipping the cluster gear:
Possibly overkill, as | only ever use 2 or 4
thou. To complement the gearbox a
replacement banjo was available with a
set of change wheels to allow the cutting
of metric threads, together with worms in
both imperial diametrical pitch and metric
module. These days | cut metric threads
using the method that John Stevenson
has popularised of simply the replacing
the standard 24 tooth gear on the tumbler
stud with either a 33 or 34 tooth gear
(photo 2). However, | have found the
addition of the metric screw cutting banjo
together with all the original change gears
to be very useful for cutting helical gears.

An enormous range of accessories is
available for the lathe, including 2 types of
vertical slide (fixed and rotating), a
dividing head and various collet systems. |
particularly like the Myford patent collets
that fit directly in the No.2 Morse Taper in
the spindle and are retained by a nut that
screws onto the spindle nose (photo 3). |
use these whenever | can and try to devise
my machining procedures to incorporate a
suitably sized spigot to fit into collet. My
dividing head, a homemade unit based on
the Timmins casting (ref. 1), incorporates a
2MT and spindle nose thread and register
to match the lathe, thus making it easy to
transfer work between the two, either in a
collet or any of the other chucks.

The ubiquity of the Myford series 7 lathes
in the model engineering world in the
1950s, ‘60s and ‘70s meant that many
accessories were designed for the home
engineer to construct themselves. Those
by Jack Radford and George Thomas
were, and still are, particularly popular.
The 60-tooth bull wheel for the back gear
lends itself very nicely to use for indexing
and dividing and is easily accessible by
lifting the pulley cover, which stays up
when required to! Radford and Thomas’
Headstock Dividing Attachment (ref. 2),
together with a milling spindle mounted
on the cross slide provides considerable
extra versatility for drilling and light
milling (photo 4). Even though | have a
Sharp Mk Il milling machine | often find it
easier to mill on the lathe, particularly
when headroom is an issue on the milling
machine and | can use the lathe as a
horizontal boring machine. The flat bed of

January 2015
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Using a hand graver to round the fins on a
Dyno replica cylinder head.

the Myford has gone out of fashion now
but it does mean that certain accessories
such as milling attachments can be easily
accommodated. George Thomas’s hand
rest (ref. 3) is a case in point, shown here
supporting a graver used to round off the
fins on a replica Dyno compression
ignition engine (photo 5). The bed can
even be used as a (rather long and thin)
surface plate for marking out. A little after
my lathe came out of the factory Myford
introduced the Super 7B that had a
powered cross feed driven from the feed
screw. My Myford has a third party
addition that provides the same function.
Made by Warrington Model Engineering
Developments this was available in the
1990s. After 30 years or so, the original
single phase motor supplied with the lathe
became rather noisy so | took the
opportunity to replace it with a 3 phase
motor with variable frequency drive. This
is very useful with its infinitely variable
speed control. It does, however,
sometimes run out of torque at low speeds
so the ability to easily move the belt to a
different pulley ratio is still a convenience.

The top slide has a conical spigot on the
base that fits securely in a hole in the
cross slide. Other attachments can use this
hole such as the Tubal Cain’s Gibraltar
toolpost (ref. 4), which he designed
primarily for turning crankshafts, or a base
for a milling spindle that is sized so that
the spindle centre is on lathe centre height
(photo 6).

One Man and his Lathe ”

Milling spindle base fits in the topslide
spigot hole.

The hole through the lathe spindle is only
%2 inch. This is certainly a restriction but
one that | find mostly in theory rather than
practise. The chucks, of course, will admit
rather more and one can project into the 2
Morse Taper but for larger diameter pieces |
have to cut them to a suitable length to
avoid having too much projection from the
chuck. Either that or they have to be
supported in the fixed steady. | do end up
with some stub ends but they generally
come in useful for something. It is, though,
very useful to be able to easily switch
chucks, both on the lathe and on to my
dividing head on the milling machine. This
is something | would not be able to do if the
chucks were that much bigger and heavier. |
would certainly not be happy with screw on
chucks that were very much larger and
would want a more positive system, with
the drawbacks that would entail. On
balance, even if | was given the choice
between the super 7 and it’s big bore
brother, | would stick with the 2 MT spindle.

So what do | do with my Myford Super 7
lathe? An interest in flying radio control
model aircraft led me towards internal
combustion engines and while the aircraft
are long gone the interest in I.C. remains.
These engines generally incorporate gears
of some sort. | made a Eureka backing off
device (ref. 5, photo 7) to relieve Brown &
Sharpe type gear cutters which | made to
cut the spur gears for a 10cc side valve 4
stroke engine (photo 8). These gears were
cut by holding the gear blank in the lathe

>



chuck. The Headstock Dividing Attachment
was used to index the blank and the cutter
was fastened to an arbour in the Arrand
milling spindle (ref. 6) attached to the
vertical slide. My latest completed project
is a Wyvern gas engine to Edgar
Westbury's design (ref 7, photo 9). All the
usual turning functions were done on the
Myford (photo 10). The cam shaft on this
engine is driven by a pair of skew (helical)
gears which | made (photo 11). When
cutting helical gears you need to rotate the
blank under the cutter at the correct helical
pitch. Using the metric conversion banjo
on the gearbox, change wheel
combinations to give leads of up to 5 inch
per revolution can be accommodated. In
this case the gears, with 9 tpi selected on
the gearbox, give a lead of 0.885 inch per
revolution (photo 12). The gear cutter can
be driven in a milling spindle mounted on
the swivelling vertical slide that is set to
the correct helix angle — making sure that
an intermediate pulley system reduces the
speed from the motor to an appropriate
speed for the cutter. In this configuration
the lathe spindle is rotated by turning the
handwheel on the leadscrew (photo 13).
The long T-slotted cross slide, standard on
the Super 7, has plenty of room for
fastening both the vertical slide and the
pillar for holding the milling spindle drive.
Normally my rear toolpost lives on the end
of the cross slide.

What does the future hold? I'd like to
make a beam engine but | will choose a

a fixed steady and tool held in the
Gibralter toolpost.

10 www.model-engineer.co.uk

Cam drive gears.

Recently completed
Wyvern gas engine.

Eureka form reliever and
gear cutters.

model that has a flywheel that
will fit in the gap. Similarly a hit
and miss engine is on the cards
and maybe a traction engine. If |
want to build a locomotive then
most designs up to 5 inch
gauge can be built on a 3 %2 inch
gap bed lathe. My overriding
criterion is that | should be able
to lift the resultant model so the
Myford should be able to cope
with anything | can. We seem to
suit each other; | think the
Myford Super 7 chose its owner
rather well. B

=

o e : 4 ! g
Helical gears driving the cam shaft Gearbox banjo set up to give a lead of
on Wyvern gas engine. 0.885 inches for cutting a helical gear.

1. Blackgates Engineering,

Unit 1, Victory Court, Flagship
Square, Shaw Cross Business
Park, Dewsbury,

WF12 7TH. T. 01924 466000
2,3,4,7. Hemingway Kits, 126
Dunval Road, Bridgnorth,
Shropshire WV16 4LZ.

T. 01746 767739

5. Gears and Gear cutting,
Workshop Practise Series No.17,
Ivan Law, ISBN 0 858242 911 8
6. Arrand, The Forge,
Knossington, Leicestershire

LE15 8LN. T. 01664 454566

Set up for milling
a helical gear.
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Inverter drives are extremely reliable » vibration free
¢ remarkably low noise level ¢ virtually silent

"< A SPECIAL OFFERS ON MILLING MACHINES
D WM250V _

WM18 VARIABLE
SPEED MILLING
MACHINE

» Speed infinitely variable
from 50~ 2,250 rpm

» Table size 840 x 210mm

* Motor 1100w

Without digital readout fitted:
£1,250

B With digital readout fitted:
Glass linear scales

» Centre height 125mm
¢ Distance between centres 610mm
e Motor 1. 1kw

WM280V £1,750
e Centre height 140mm

¢ Distance between centres 700mm
« Motor 1.5kw £1 850
' GH1236 GEAR HEAD LATHE

Amazing value for this complete package

Standard equipment:
Digital readout, halogen

cabinet stand, 3 and
4 jaw chucks

+ Distance between
centres 750mm

+ Longitudinal travel
550mm

* Motor 1500w

* Single phase

£2,900 including VAT

and UK mainland
carrier delivery

WM290V
Hustrated with optional milling attachment,
which is also available for WMZS&'V

and WM280V (athes

£2,685 (=

s Low 30rpm speed
ideally suited to
thread cutting

= Supplied with digital
readout and stand

+ Distance between

centres 700mm %{a
s Centre height 150mm M

* Motor 1.5kw

BENCH GUILLOTINE

ITEM NO.7010

* Sguaring facility

= Safe blade protection

* Front measuring scale

+ Compact versatile guillotine

» Fabricated for maximum strength

= Supplied with adjustable rear depth stop

= Reversible blades, ground on both edges
Shearing capacity 300mm
Thickness 1.5mm £150

The London
Model Engineering
Exhibition

All these lathes are fitted with power cross feed and are supplied with 3
\and 4 jaw chucks, fixed and travelling steadies, face plate and swarf tray/

Prices include VAT and UK mainland delivery

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

== '01 428 682929 Wareo House, Fisher Lane, Chi ddmgfold Surrey GU8 4TD

= sales@warco co. uk W WWW.Warco.co. uk

lighting, coolant system,
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Jock Miller in New Zealand describes an extraordinary self-built
machine tool to find in a home workshop, with photos by Peter King.

Having visited many commercial
workshops during a long career

in mechanical engineering in NZ,
UK, Japan and India, the idea of

a small vertical lathe, sometimes
described as a vertical borer, as an
addition to my home workshop
appealed (photo 1). A vertical
lathe has usually a large faceplate
rotating on a vertical axis, where
work (usually of large diameter and
short length) can be worked on by
one or more cutting tools. Some
machines are 40 feet diameter

or greater. In these cases ‘work
setting is assisted by gravity'.

=

A Vertical Lathe

12 www.model-engineer.co.uk

y workshop includes my late
M father’'s equipment and includes

his L5 and M250 Harrison lathes
and Pacera 2MT pillar drill as well as a
number of machines he and | built or
obtained over the years. My first machine
tool was an 11th birthday present of a
% inch M.E. drill press all of 60 years
ago, made by my father! Two machines
that were critical for such a project as
the vertical borer were a restored Henry
Milnes two foot planer (circa 1920) and a
Tom Senior Major milling machine. Let’s
start by looking at the specification for
the machine:

Maximum work diameter: 24 inches

Table (face plate) diameter: 18 inches

Max work height: 14%: inches

Spindle bore: 3 inch diameter

Spindle speed -

variable (2 ranges): 7 to 260 rpm

Power feed — turning and facing (5 steps):
0.005 to .045 inch per rev

Horse Power (single phase) input: 1.5
Tooling - TIPCO M interchangeable
(ex-Harrison lathes): 0.625 inch shank tools
Chucks: 10 inch 3 jaw Self Centering (TOS)
recycled, now fitted with fine adjustment.
12 inch 4 jaw Independent (Chinese)
Boring Bar attachment — 4 MT boring bar
holder on top-slide.

Jock Miller’s shop-made
.| vertical lathe.
b

The design was facilitated by only one or
two full scale rough layouts plus many ‘back
of envelope’ sketches so no reproducible
drawings could be made available - some
metric, some imperial depending which side
of the bed | got out of in the morning. | am
indebted to some ideas in Joshua Rose's
Modern Machine Shop Practice, of circa
1890, regarding details of the cross-slide /
top-side saddle, especially regarding the
power feed to the top-slide.

Construction

The machine was entirely constructed ‘in
house’. The structures are all weldments
(150 square x 9mm RHS and smaller). As
| have no access to stress relieving, care
in weld assembly with % inch length of
runs was used to minimise local heat build
—up and distortion, i.e. weld appearance
was secondary. Details followed accepted
machine tool practice. Component
assembly for the structure was by M12
H.T. caps-crews with machined surfaces
at all joints (some cap-screws are inside
the RHS components). The bed consists
of twin 1560mm square RHS bolted and
welded together with the appropriate
pads for the RHS side verticals, spindle
assembly and spindle drive etc. All major

Model Engineers’ Workshop



The lathe’s large faceplate.

items can be up to 25 inches long as the
Milnes planer is ‘stretched to 25 inches’.
The side verticals had 16 inch long twin
pads for the cross rail/bridge or cross slide
fixings. In using heavy RHS at least 9mm
thick the maximum rigidity was achieved.

The cross-slide (bridge), see photo 1, is
an S.G. iron casting, but stiffened on its
back with an RHS. The top-slide is
machined from a piece of scrap cast iron,
while the saddle was formed from two
slices of continuous cast round cast iron
cut rectangular.

The headstock is a steel fabrication based
on a piece of heavy walled tube large
enough to contain the 100mm bore
diameter pre-loaded taper roller bearings,
and is bolted to the front of the bed. The
spindle is a piece of 80mm I.D. heavy walled
tube with a 256mm x 300mm dia. flange
welded at one end. A lockable nut provides
pre-loading of the bearings. The face-plate
(table), photo 2, is machined from a slice of
continuous cast iron 2 inches thick bolted to
the spindle flange with 12 M10 socket head
bolts and has 12 radial T-slots. The chuck is
shown in photo 3.

The final drive is an ex-Bedford J4 small
truck crown wheel and pinion of 5:33 ratio.
This was almost new, donated by a friend
who converted the truck to a camper van
and changed the differential ratio. The
gear surfaces were unmarked. The crown
wheel is bolted to the underside of the
table and the pinion shaft with taper roller
bearings are in an oil bath housing fixed to
the top of the bed.

The power transmission consists of a
230v three phase 1.5 HP 6 pole ASEA TEFC
motor, ‘pig-a-back’ on a purpose made
2-speed fabricated gearbox (photo 4) with
constant mesh gears selected by 2 pairs of
dog clutches with a hand lever. Ratios are
1:1 and 1:5, the input shaft of the oil bath
gearbox is driven by a 2:1 reduction triplex
set of M section V-belts. The drive from the
gearbox output to the pinion shaft is via a
shaft fitted with gear type couplings at
each end where the gears have proprietary
crowned teeth to enable any slight
miss-alignment to be accommodated.

A worm and worm-wheel is fitted inside
the output side of the main gearbox and
this provides shaft rotation for the power
feeds. By means of several pairs of right
angle grease lubricated bevel gears (photo
5), feed power is provided to the RHS end

January 2015

Bevel gears in the feed gearbox.

of the cross-rail (bridge). Five stages of
feed selection and reverse are provided by
a written-off feed gearbox (photo 6) from
a badly damaged new Chinese centre
lathe, donated by the lathe merchant.
Available feeds are 0.005 to 0.045 inch per

Home Built Vertical Lathe ”

revolution, reversible. This gearbox was
inverted, cut down in length and arranged
for oil bath lubrication. A spring loaded
adjustable slipping clutch is fitted. Several
shafts are %s inch hexagon (photo 7) like
the feed-shaft on the ‘Harrison’ M250. The >
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cross-rail feed arrangement has a selector
gear lever for turning or facing to either
rotate the cross-slide feed screw or turn
two more sets of bevel gears on the centre
line of the top-slide bevel pivot for
top-slide movement.

A matched pair of screws on either side
of the machine, with bevel gears and a
cross-shaft, allow the cross-rail to be
adjusted up or down by hand crank after
twelve M10 clamp bolts have been
released (photo 8). A substantial
fabricated base supports the machine with
adjustable feet, storage lockers and the
electric control containment and supports
the swarf trays and table guards.

Early on in the design, the selection of a
variable speed inverter drive simplified
speed change. The inverter selected is of
NZ manufacture (photo 9) and is set for 25
to 150Hz, a 0 — 10v output feeds a digital
voltmeter to indicate RPM. Internal
circuitry records time spent at an output
less than 50 Hz, acting as a thermal
overload indicator to assist in protecting
the motor from overheating at low speeds.
Kelvin Lewis, a fellow model engineer and
electrical engineer sorted the electrics. A0
to 10 ampere compressed scale meter has
been installed in the incoming 230v supply
(visible in photo 1) and this aids maximum
metal removal without overloading. Two
sets of push buttons have been provided
— trip/reset, stop/start, inch and a toggle
switch for reverse. All electric wiring has
been concealed within the RHS members
and where possible, power electrics have
been segregated from control electrics to
minimise R.F. effects.

The use of a Newall D.R.O. (photo 10)
with the Microsyn 6mm diameter spars
has enabled a neat installation and makes
redundant the graduated feed screw dials
and of course easy metric/imperial
conversion.

The machine construction over a seven
year period gave a lot of pleasure and
plenty of challenges in both design and
execution, especially to machine
components within and outside the
normal capacity of the machine tools
available. One example was machining
the feet of the two side frames on the
‘Tom Senior’ mill. Other challenges
included:

* Line boring the headstock fabrication to
get 0.001/0.002 inch interference for the
taper bearings outer races on the ‘Tom
Senior’ mill.

» Machining the face plate blank in the
gap of the L5 Harrison with only s inch
clearance to the lead-screw.

» Screw-cutting the four square thread
feed-screws (limited diameter to length).

Because of the weight of some
components a system of Henderson door
tracks was fitted to the workshop ceiling to
enable transfer with a small chain block
between bench/drill press/L5 Harrison
lathe/Tom Senior Mill/planer etc. All
fortunately without mishap, squashed
fingers or the like.

Jobs to date

Three noteworthy jobs done on the
machine include a 7% inch gauge:
Berkshire 2-8-4 boiler smoke-box: A
fellow model engineer is building this

14 www.model-engineer.co.uk

The cross-rail adjustment crank.

A hexagon
drive shaft.

The control
panel.

Another view
of the lathe
showing the
digital readout.

————
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locomotive, the large boiler for which is a
piece of 12 inch I.D. certified steam-pipe.
The smoke box is to be 12 inch O.D. and
manufactured by slitting and squashing

a piece of the boiler barrel material, and
welding. The length was 14 inches and
when the cross-slide was raised there was
only %2 inch clearance! With two lots of
M12 tapped equispaced holes near each
end and three tooling blocks Tinch square

Crane wire rope pulleys: A good friend,
a civil engineer (he is a technical civil
engineering contractor) is currently
building a ‘tilt slab’ house with precast
concrete wall/floor/ceiling panels, some
of which are in excess of 10 tons. On site
he has an old but good condition RB30
tracked crane with a lattice jib and 4 fall
wires to the pulley hook lift block. To
assist the delicate placing of these panels

The machine construction over a seven year period

gave a lot of pleasure and plenty of challenges in

both design and execution, especially to machine

components within and outside the normal capacity

of the machine tools available.

with holes and jack screws to suit the
face plate T-slots machining commenced.
Three passes to get circular O.D. from
each end and with ends squared and one
end recessed for smoke box door - job
completed. This would not be an easy job
in a conventional lathe.

on the job a slower 6 fall wire system was
preferred. The side panels for the new
pulley block ex 1% inch MSP were bored
65mm diameter for a new axle and six off
15 inch diameter cast steel wire pulleys
required ¥ inch removed from the central
boss on each side — plus a light cut

Home Built Vertical Lathe

through the bronze bush bore to clean up
for the 65mm diameter axle (originally
2% inch).

7% inch gauge loco wheels: A possible
future project is a 7% inch gauge
locomotive Lion. Some years ago a set of
wheel patterns were brought to NZ and
aluminium patterns were cast from these.
| was able to get a set cast from these in
SG iron and | decided at this stage to
proof machine and ended up completing
them.

Conclusion

The biggest advantage over a
conventional centre lathe versus a
vertical lathe is that set up is greatly
facilitated. The job stays put till bolted
down or clamped with no packers

or bolts dropped into the swarf tray.
Concentration is required if using the
machine after working a standard centre
lathe as the turning and facing motions
are interchanged. When the ex-editor

of MEW David Fenner was in NZ and
visited some years ago, he suggested
this epistle, so | trust readers will find it
interesting and informative and perhaps
be inspired to design and build their own
machine. B
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STATIC CONVERTERS from £264 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output.
Single or multi-motor operation via socket/plug or |
distribution board, Eight sizes from 1.1TkW/1.5hp
to 11kW/15hp. —it
Ideal soluton for ICIIISWAVE
“one machine at
a time" environments. Output retrofits directly to
existing machine wiring loom so no modification

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

« 3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output. Single or
multi-motor operation via socket/plug or distribution board.
Eleven sizes from 1.1kW/1.5hp to 22kW/30hp. Ideal
solution for multi-operator envirenments or where
fully automated “hands-free” operation is required
irrespective of demand. Output retrofits directly to existing machine wiring loom

so no modification to machine necessary. Some sizes suitable for weiding applications.

convinrial

i DRIVE INVERTERSIifom £118iinc VAT _

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

Entry level performance suitable for the majority of -

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

CONVERTERS

~ JAGUAR CUB INVERTERS from £174 inc VAT

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

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

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (.. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Advaneed vector confrol giving optimum
performance at low RPM. Four sizes from
0.4kW/0.5hp to 2.2KW/3hp.

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
Suitable for all IMO inverters, this remote pendant allows you to
access the software of the inverter remotely, bypassing the
buttons on the inverter |tself. START, STOP, FORWARD, REVERSE,
RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

T ———— safety feature and two metre
rfﬂm length of 7-core flex as standard.
CONVERTERS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL
CONVERTER PRODUCTS: BS EN 9001:2008 QUALITY ASSURED MANUFACTURING
ENVIRONMENT; CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,
THE LOW VOLTAGE DIRECTIVE and BS EN IS0 61000-3-2:2006.
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Heat Treating

01 & W1 Tool S

Richard Rex has discovered
that understanding the
science behind steel

leads to better results

in the workshop.

Steel: what is it, exactly?

The spectrum of model shop machinists
goes from the data-driven engineer who
does the thing for a living, to those who
wonder what on earth you're talking
about, as in: ‘steel is steel, what's your
problem?’ Most of us tend toward the
engineering end because the projects we
do often call for more than vague ideas.
The short answer to the question is: steel
is an alloy containing 95% or more of iron
(Fe); its other key ingredient is carbon (C),
which can range from trace amounts to a
little over 2% (higher amounts of carbon,
2% to more than 4%, are found in cast
iron). One example from literally hundreds
of alloys is ‘mild steel’ 1018, a steel you'll
find in practically every shop; its carbon
content is 0.18%, which tells you why it
was designated 1018 (this numbering
convention applies only to plain carbon
steels). Some sources refer to 1018 as a
‘low-carbon’ alloy; others tell you that the
low carbon range stops at 0.15%.
Hardenable ‘high-carbon’ alloys such as
W1 and O1 have a carbon content of about
1%. Other performance enhancing
elements added to steel include
manganese (Mn), silicon (Si), chromium
(Cr), vanadium (V), Molybdenum (Mo),
tungsten (W), cobalt (Co) and nickel (Ni).
Phosphorus (P) and Sulfur (S) are almost
always present as impurities. Amounts are
always given as percentages by weight.

and round sections (especially O1).

teels

Until a year or so ago all | knew about hardening carbon steels was summed
up in the one-liner; ‘Heat to cherry-red, then quench in water’. You then
tempered the piece - reduced its brittleness - by heating it to a lower
temperature and re-quenching. | learned that as a blacksmith's assistant
(more accurately, gofer), and have applied it ever since making scrapers,
chisels and - now and again - milling cutters such as D-bits and counterbores
from 01 and W1 tool steels. Now and again says it all: | didn't make them
regularly enough to be troubled by quality control. Some cutters would last
forever, others died in a minute or two, oh well. That's how it stood until a
couple of recent failures prompted a closer look. This article is the result.

It focuses on the 01 and W1 alloys because they are inexpensive, easily
machinable in the model shop, and available overnight in a huge range of flat

Science of Steel ”

Readers outside North America may
be confused by the O1 and W1
classification. As will be explained
later in the article, ‘W’ indicates water
hardening steel, like silver-steel, whilst
‘O’ indicates oil hardening and is the
equivalent of gauge plate.

If you need further reading on
steel - or any other topic - be on the
lookout for misinformation, even from
web sources that seem reliable. Some
of the bad stuff out there is viral; if it's
copied often enough in different places
it achieves the status of fact. When
fact-checking it was a good day when |
found two sources that agreed.

January 2015

Steel: a very brief history

Needless to say, the main motivation

to find stronger, harder materials was
weaponry. With a bigger, better sword

you could force your neighbour to part
with something he didn't want to. If you
had a bronze sword and all he had was a
club, no contest. But if he too had a bronze
sword, what then? The answer to that, and
countless other applications we take for
granted, was iron. Iron and its close relative
steel were indeed the ‘great enablers’.

Iron has been around for thousands of
years, judging by artefacts found in the
Middle East, but any iron object from
before (say) 2,000 BC would have been
made from meteoritic iron — a very rare
source that would make your iron dagger
more valuable than its weight in gold.
After that date iron was everywhere, not
from meteorites but extracted from iron
ores — plain old rocks — a truly pivotal
discovery. From that point onward it was
just a matter of time. By 500 BC, when the
Roman conquests got underway, iron had
completely replaced bronze as the
dominant metal for armour, weapons and
other tools.

Iron making from ores, a process called
smelting, was a hit or miss process in
those days, and it remained so for a very
long time. For one thing, even with a
bellows forcing air through burning
charcoal and a pile of crushed ore it's very
hard to get to the 2800°F (1540°C) melting
point of iron; the best you could do might
be ‘bright yellow’, about 2200°F. There was
no way then of achieving a homogeneous
mixture from which you could separate

the impurities; what you got instead was
‘bloom’, an accumulated mass at the
bottom of the furnace containing,
surprisingly, a good amount of pure iron
aside from a lot of ash and who knows
what. The bloom would then be refined by
a repeated process of re-heating and anvil
pounding until the product was
recognizably ‘wrought iron’ of the shape
and hardness you had in mind — a sword,
perhaps. But what was in it? How much
carbon? Who knew? This was a time of
mystique, secret ritual, prayers to the
gods. Quantification just wasn't possible:
charcoal in the furnace might add carbon,
but pounding would deplete it. Master
blacksmiths got it right, but only some of
the time.

Meanwhile, the Chinese and Indians had
figured out centuries before how to melt
iron, and were casting all kinds of products
as a matter of routine. Unimpressed by
this, or maybe unaware of it, the
Europeans pressed on with their smelting,
doing no iron casting until — by definition
—they discovered how to get to the melting
temperature. Whatever the reason for this
technology advance in the late Middle
Ages — iron cannonballs perhaps — various
forms of iron became increasingly
common from that time on. How to control
its behaviour was still a mystery, though; it
was not until the 1700's that it became
clear that carbon content determines
hardenability, and another 100 years went
by before ‘good’ steel was produced on an
industrial scale in the Bessemer converter.
The idea of this was not to infuse carbon
into the iron, but instead to burn it off by >

17



Steel Micrographs

Steel under the microscope

To the unaided eye one sample of steel in the shop looks very
much like another, giving few clues as to how it will behave; but
with a microscope and a polished, acid-etched sample of the
steel you can explore the steel's granularity — its microstructure
— and thus predict some of its mechanical properties. Etching is
the key factor: it creates a visible map of the grain boundaries
by eroding pearlite, ferrite and cementite at different rates.

Micrograph 1 shows ferrite grains, light grey, outline the darker
pearlite regions formed by cooling from austenite grains.

Looking at micrograph 2, we see ferrite/pearlite banding of the
microstructure which occurs when cold or hot-rolled ‘wrought
steel’ cools from the high temperature austenite region. In 1018
there is less carbon content than in 1060, so ferrite grains
dominate (light grey).

Micrograph 1: Slow-cooled 160 (450x).

I“._ A
Micrograph 3: Quench

Quenching alters the picture

Quenching in oil or water — near-instantaneous cooling — causes
dramatic changes in the higher carbon steels. These changes
are highly visible with an optical microscope, even more so
with an SEM (scanning electron microscope), (micrograph
3). In the quenching process pearlite begins to form on the
previously austenite boundaries, followed by the formation of
hard martensite (light grey), which stops the growth of pearlite.
An optical microscope is limited to about 1,500x, but an SEM
goes much further. Micrograph 4 is an enlargement of a tiny
portion of pearlite in the previous micrograph. This is ‘fine
pearlite’, the result of rapid cooling, showing a ferrite/cementite
plate spacing of about 50 nanometers.

A% FRMNL]
Micrograph 2: Slow-cooled 1018 (240x).

Micrographs reproduced from Steel Metallurgy for the Non-Metallurgist, John Verhoeven, by permission of the author..
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blowing air from below through molten
‘pig iron’, the highly variable product of
smelting. By monitoring the colour of the
furnace flame you knew how much carbon
remained in the melt, and so could cut off
the air supply at exactly the right point.
And that is still the basic process used in
steel production today. So much for the
history of steel, millennia of development
in a couple of paragraphs.

Back to the what's in it question

Closer to the home shop is the chemistry
of steel, an understanding of why it
behaves the way it does.

First, we need to think of steel as a
solution. What? Yes, solid states can be
solutions, too. In the molten state, steel is
a solution of carbon in iron, and it remains
a solution — though with a different
molecular structure — when the metal
cools. Another word we need to re-define
is phase, which usually suggests
something to do with time. Not for us:
‘phase’ in steel chemistry means a specific
state defined by its temperature and
composition, which can be one of several
crystalline structures ranging from pure
iron to iron carbide, and everything in
between. These states can be graphed in
an Fe-C phase diagram, with temperature
as the Y axis and carbon percentage the X.

A homely phase diagram

To make sense of the Fe-C phase diagram,
imagine a solution of table salt in water.

As we add salt, we lower the freezing
temperature (fig. 1). But only so far: there is
a specific concentration beyond which the
addition of salt sharply raises the freezing
temperature. This is the ‘knee’ on the graph,
the so-called eutectic point. There is a
similar knee in the Fe-C phase diagram, too;
it has nothing to do with freezing, but the
underlying ideas are the same (but beware,
in the context of steel chemistry this is the
eutectoid point; there is also a eutectic point
- but that occurs at white heat, with high
carbon, so we won't talk about it here).

Getting back to iron ...

Unlike ice and salt, the building blocks

of which are molecules (units of two or
more atoms), pure iron is nothing but
atoms. These are organized together to
form randomly sized individual regions
called grains (a.k.a. crystals), measuring
on average about 25 pm (25 millionths

of a meter) or 0.001 inch. (Using a high
power optical microscope, say 100X, you
can actually see the granular structure on
the surface of a polished, etched sliver of
iron.) Within the grains the atoms organize
themselves in specific ways depending
on temperature. First we have the 9-atom
Body Centered Cubic structure, BCC, the
only possible arrangement of pure iron
atoms at low temperatures (fig. 2). This is
called ferrite, or alpha iron, a.

If pure iron is heated to 1674°F (912°C),
bright cherry red going to orange, the
structure magically changes from 9 atoms
to 14. It has become Face Centered Cubic,
FCC, and is known as austenite, or gamma
iron, y (fig. 3). Don't look for beta iron, B,
there's no such thing (actually there is
another Greek phase, delta iron, which
exists only at temperatures above 2540°F
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This is a map showing how composition
of salt water varies with temperature
and salt concentration. Region (1) is
nothing more complicated than fully
dissolved table salt in water. The
freezing temperature is the temperature
at which crystals begin to appear as

the mixture is cooled. As more salt

is added the freezing temperature

goes down steadily [Region (2), ice +
salt solution] until, at and below the
eutectic point, the mixture is frozen
solid [Region (3), solid salt + ice]. From
that point, surprisingly, the addition of

% Sodium Chloride
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more salt apparently causes a sudden
increase in the freezing temperature.
What happens in Region (4) might seem
less miraculous if instead you think of
the sharply rising line as a measure of
solubility — the temperature at which
crystals of salt will appear when you
cool a highly concentrated mixture (hot
water can dissolve a lot more salt).
Temperature-driven transitions from
one phase to another, in this case and
also in steel, are all to do with changes
in solubility.

Salt water phase diagram

Fig. 2

This is the BCC
structure. At
temperatures up
to 1674°F (912°C),
the atoms are
arranged in tiny
9-atom cubes,
one atom at each
corner, one in the
center — hence
the designation
‘Body Centered'.
A single crystal
of iron contains
thousands of these
cubic structures.
For the size of

an atom think in
terms of one tenth
of a nanometer
(a billionth of a
meter).

Iron atoms (Ferrite) at low temperatures
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(1343°C) — so that's the last you will hear
of it here). One interesting thing about
austenite is that it occupies a smaller
volume; in other words — counter-
intuitively — iron shrinks a little as it passes
the 1674°F Upper Critical Temperature
(UCT). How can that be? Economy of
atoms is the answer: two 9-atom BCCs
placed side by side convert to a single FCC
structure by sharing the 4 atoms at the
interface, so we go from 18 to 14.

We've seen one magical change due to
rising temperature — BCC to FCC. Here's
another one, even more interesting to us
in the shop because we can easily tell
when it occurs. At 1418°F (770°C) steel
ceases to be magnetic. This is known as
the Curie temperature, a useful point of
reference when hardening basic tool
steels like O1 and W1. Figure 4 and table 1
may be useful for visualising these
changes. This is the ages-old way of
estimating the temperature of iron and
steel. It is subjective, to say the least (color
blindness can be a factor). Viewing
conditions are also important, especially
for the lower, near-black temperatures.
Use shadow, or low-light when possible.
Roughly speaking, the “visible heat’ range
is 1000°F (500°C) and above.

Melting point Fig. 4
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Two important temperatures

The color dots give a rough visual
idea of temperature. As pure iron

is heated the ferrite (a) structure
changes to austenite (y) at the Upper
Critical Temperature 1674°F (912°C -
‘near-orange heat’). Along the way,
at 1418°F (770°C - ‘dark red heat’), it
becomes non-magnetic (amazing!).
This applies to steel as well as iron.
When heat treating steel use a scrap
magnet to detect the non-magnetic
transition. A few degrees above

that is the right temperature for
quenching.

Fig. 4

When pure iron

is heated to
1674°F (912°C), the
cubic structure
switches from
BCC to FCC, in
which the central
atom goes away
and is replaced
by 6 atoms, one

in each face of
the cube — hence
‘Face Centered'.
Austenite is about
2% more dense
than ferrite, so a
given weight of
iron occupies a
smaller volume
than it did as
ferrite.

Iron atoms (Austenite) at high temperatures

Carbon enters the picture

Depending on what you want your
ferrous metal to do, carbon is either

a troublesome impurity, or a vital
constituent — a hardening agent. It can be
added to iron in several ways, the first
being the most obvious: melt it. In its
molten state iron dissolves a significant
amount of carbon. It can also be diffused
into solid iron by coating the metal with
a source of carbon (graphite, say), then
cooking it for a few hours at over 1800°F
(980°C - ‘orange heat’). This causes the
carbon to disappear from the surface,
becoming instead a solid solution in the
iron — in other words, steel. Carbon atoms,
which are much smaller than iron atoms,
have in fact migrated into the austenite,
squeezing themselves into the wide-open
spaces of the FCC structure (just as they
do when you case-harden by heating the
metal to red with a molten, carbon-rich
coating). Carbon can also migrate into
the ferrite BCC structure, but only to a
very small degree — only 0.02% carbon
by weight, and that only at fairly high
temperatures. Why? Simply because
there is less space between iron atoms

in BCC compared with FCC austenite,
which can dissolve more than 2% carbon
at temperatures above 2000°F (1090°C -
‘yellow heat’). BCC ferrite is 99.98% pure
with respect to carbon; in other words,
it's practically pure iron. This accounts for
the skinny region at left of the Fe-C phase
diagram. In discussions to do with steel
there are differences of opinion depending
on the source. One minor example: some
say that a ferrite is a solid solution of
carbon in BCC iron; others regard it as
pure iron. For practical purposes this
doesn't matter.

The Fe-C phase diagram (fig. 5) tells us
where the austenite and ferrite phases will
occur, and also where we can expect to
find mixtures of the two, along with other
phases we've yet to meet. Pure iron
transforms itself from ferrite to austenite
as it is heated past its Upper Critical
Temperature, UCT, which is 1674°F (912°C)
at the zero-carbon point (the UCT is also
referred to as the ‘austenizing
temperature’). The inverse transition
applies as the metal cools, provided you
don't rush it. This applies to everything in
the Fe-C phase diagram, which depicts

Table 1: Using colour to gauge temperature

Colour Temperature [°F] Temperature [°C]
Black, hint of red 800 to 1100 425 to 600

Very dark red 1100 to 1300 600 to 700

Dark red 1300 to 1500 700 to 820
Cherry red 1500 to 1600 820 to 870
Bright cherry red 1600 to 1800 870 to 980
Orange 1800 to 2000 980 to 1090
Yellow 2000 to 2300 1090 to 1260
Yellow white 2300 to 2400 2400 to 1320
White 2400 + 1320 +
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equilibrium, or steady state conditions — a
point worth remembering, because
hardening tool steels is a violent
transformation, the very opposite of a
leisurely steady state.

Simplifying the picture a little, you can
say that at any location above the UCT you
will find nothing but austenite, increasing
in carbon content from left to right. With
increasing carbon in the ‘solid solution
steel’ the UCT decreases until — just like
salt in water — more carbon increases the
UCT sharply. This occurs at the eutectoid
point, 0.77% carbon content (note the
‘oid’). This is a big deal in metallurgy.
Steels to the left and right of the eutectoid
point behave quite differently.

The ‘hypo’ region left of the eutectoid
point is not of much practical interest in
tool making, but it does make the general
point that two separate phases such as
austenite and ferrite (between the LCT and
UCT) can co-exist yet appear like a single
phase. The same applies to the two-
component region below the LCT, ferrite
and pearlite. It also applies to the mixed
region on the ‘hyper’ side, austenite and
cementite. These two new ‘ites’ are
discussed later. The ‘A’ references for
temperature are included for completeness:
they specify the temperature of phase
changes at equilibrium (leisurely heating
and cooling).

Hypereutectoid steels

This is the ‘tool steel’ region, meaning
any steel containing more than 0.77%

of carbon (typically, but not exclusively
—there are tool steels with less carbon).
In this class, among dozens of others,
you'll find O1 and W1. Both come in
somewhat different formulations; W1 is
said to be available in 4 grades from 0.8%
to 1.2% carbon, which suggests a wide
range of austenizing temperature, or UCT.
(My ancient 23rd edition Machinery's
Handbook gives an even wider range of
carbon, from 0.6% to 1.4%.) How do you
know one W1 from another? You don't,
unless your supplier can tell you. For our
purposes this isn't a real problem because
most off-the-shelf W1 is 1% carbon, or
close enough to it.

Cementite (= iron carbide)

Science of Steel ”

1418

Fig. 5
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The Fe-C phase diagram

This is the low-to-medium-carbon end
of the phase diagram, the complete
version of which has a much wider
range of carbon content. Bear in mind
that at the temperatures diagrammed
here everything is SOLID steel. Aside
from the two new ‘ites’, cementite and
pearlite, note that the upper critical
temperature (UCT) changes dramatically

0 01 02 03 04 05 06 07 |G.B 09 10 11 12 13 14
% Carbon by weight

»«——— Hypereutectoid steel ——>

with temperature. By contrast, the
lower critical temperature (LCT), 1340°F
(726°C), varies hardly at all. The knee
on the UCT curve is at a specific carbon
content (0.77%), which defines the
break point between the two classes of
steel, hypo- and hyper-eutectoid (think
hypoxia = too little oxygen, hyperactive
= over-active).

6.7% carbon. Metallurgists call this
cementite, which co-exists with austenite
below the UCT (why we need another
name for iron carbide is a good question).
As you might expect of a carbide,
cementite is very hard and brittle. You
might also expect cementite, with its very
high carbon content, to play a major role
in the hardening of tool steels. It does,
but not directly; cementite develops

Depending on what you want your ferrous metal to

do, carbon is either a troublesome impurity, or a vital

in several ways, the first being the most obvious: melt it.

Think of the UCT as a plot of carbon
solubility: as the metal cools, the UCT is
the point at which the austenite can't
hold all the carbon. So, almost by
definition, a non-austenitic structure must
be formed. In low carbon steels we get a
mix of austenite and ferrite below the
UCT. For steels to the right of the
eutectoid point, what's ejected from the
austenite is iron carbide, Fe,C, which has
a fixed composition (unlike austenite) of

January 2015

mostly when ‘quench-cooled’ steel is
tempered (stress relieved). Note that the
UCT curve is labelled differently in the
two regions - for hypo-eutectoid steel it's
A, (the austenite-ferrite transformation
line); A, (the austenite-cementite
transformation line) for higher carbon,
hyper-eutectoid steel.

Actually, cementite is present in all
annealed, slow cooled steels at room
temperature no matter what their carbon

content (see ‘Pearlite’ below). From shop
experience we all know there must be
something in off-the-rack carbon steel that
uses up hacksaw blades faster than 1018.

Pearlite (= ferrite + cementite)

Any steel cooled slowly below the LCT of
1340°F, (726°C - ‘dark red’) turns into a
mixture of the two phases cementite, and
ferrite, nearly pure a iron containing less
than 0.02% carbon. More specifically, at the
eutectoid composition of 0.77%C, only, that
mixture is 100% pearlite, so called because
at an electron microscope magnification of
10,000 or so it appears as alternate stripes
of ferrite and cementite resembling the
inner surface of a pearl shell (but note that
this effect is also seen in fast-cooled,
quenched steel, but the ‘striping’ is much
finer). All basic carbon steels below the
LCT down to room temperatures are some
variant of this pearlite-type mixture,
containing microstructures of varying
proportions of the two phases. By heat
treatment at the mill it is possible to
spheroidize the steel so that the cementite
(carbide) is formed in isolated grains as
opposed to the mixture of thin cementite
plates and ferrite plates present in a
‘stronger’ pearlite configuration. This
makes for much easier machining. Most O1
and W1 steels available today are likely to

have been spheroidized.
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l'li 6 SPEED
» METAL
LATHE WITH 12 SPEED
MILL DRILL- CL500M

» 430mm between centres e Compound slide
with 4 way tool post * Power fed screw
cutting facility e Forward/reverse

lathe operation » Clutch for independent
PRICE CUT mill/drill operation

] m ALSO AA;VA}]ILABII;E:

.80 430 - As above but

S
£669.00 EXC VAT
WAS 2838'80 ING VAT

LU WHERE QUALITY
or:ct:sssomss COSTS LESS

l ENGINEERS HEAVY

CATALOGUE
GET YOUR
FREE COPY!j

INSTORE

JPERSTQ
ONW

DUTY STEEL
WORKBENCHES
oSturdy lower shelf eDurable
powder coated finish

| L

DIMS
MODEL WxDxH (mm)  EX VAT INC VAT
CWB1000B 1000x650x880 £149.98 £179.98
CWB1500  1500x650x880 £199.98 £239.98
CWB2000B 2000x650x880 £259.98 £311.98

TAP & DIE SETS

FROM ONLY

Clarke

BOLTLESS
QUICK ASSEMBLY
STEEL SHELVING

PACULIANY Fiou oy
in minutes
using only 35t
a hammer

l __E,E'h- P——
CHOICE OF 5 COLOURS l

o [

RED, BLUE, BLACK,
SILVER & GALVANISED

€ BENCH VICES
* A range of fixed and swivel
. / vices with top quality
. cast iron construction
5

MILLING

DRILLING

MACHINE - CMD300
* Bench mountable, tilts 45° left
& right from vertical

* Table travel 100x235mm

* Table Effective Size

LXW: 92 x 400mm

ﬂ""

/ MICRO MILLING
& DRILLING
MACHINE
 Bench mountable
* MT2 Spindle Taper
 Face mill capacity 20mm,
end mill 10mm eTable cross
travel 90mm, longitudinal

- - -, travel 180mm

MODEL  MOTOR  SPINDLE

SPEED

MD10  150W/230V 100-: 2000rpm £329.00 £394.80
MD3000 470W/230V_0-2500rpm _ £479.00 £574.80

MILLING/DRILLING

* 300mm between centres ® LH/RH thread
screw cutting © Electronic variable speed
 Gear change set ® Self centering 3 jaw chuck

INCLUDES SINEI.E
LOCKABLE DRAW!

FROM ONLY
£ 98

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

Fixed £18.99
Swivel £21.99
Fixed £29.98
Swivel £29.98
Fixed £43.99
Swivel £46.99
Swivel £64.99

100mm
100mm
125mm
125mm
150mm
150mm
140mm

ASSEMBLES
AS BENCH OR
CORNER UNIT gt

—_— o

i)
CMD10 MECHANICS
PROFESSIONAL
TOOL CHESTS/
CABINETS O

e
56 3|'Mc.wx1

e Variable speed
* 250mm between centres
* Power feed, optional screw cutting

" an MIG *Does not require’
agas cylinder
| Clar WELDERS 2
All models include:
* Gas regulator © Earth

clamp © Face mask
e Welding torch e Pr090-
M

. MEASURING
ke EQUIPMENT

 High quallty
tungsten steel

. *Supplied in
==""metal storage
case, except 16pce /

EX VAT INC VAT
MAX
ot &
NOW INCLUDES
BALLo0000O

£14.99
£19.98
£23.99
£31.99

£17.99
£23.98
£28.79
£38.39

DESCRIPTION "EX VAT INC VAT
150mm/6" Vernier Caliper £9.98 £11.98
0-25mm Micrometer ~ £9.98 £11.98

i24pce UNC/UNF/NPT
I [28pce# Metric

MS
« Precision engineered MODEL__ DESC. _ WxDxH(mm)_EX VAT INC VAT

metric milling/drilling
with cast iron head,
base & column

© 16mm drill chuck
« Spindle speeds

- 100 —2150rpm

© 750w, 230v motor

21 1 97INCVAT

CMD1225D

© Tables tilt 0-45°

~ left &right ® Depth
~ gauge ® Chuck guards

B=Bench mounted
F=Floor standing

DP151B 300/5 £106.99 £128.39
DP10B 370/12 £169.98 £203.98

( 'l' & FLOOR STA}

* Stands come complete with bolt

DS

6"&8"
AVAILABLE |
| llEllT ,,

CBGBW features 8"
whetstone &
6"drystone.
# With sanding belt
WHEEL
DUTY _DIA.
DIY 150mm
PRO 150mm
HD 150mm
PRO 150mm
BG6RWC HD 150mm
CBGBW (wet) HD150/200mm _£55.99

MODEL

VISIT YOUR LOCAL SUPERSTORE

BARNSLEY Pontefract Rd, Barnsley, S71 1EZ
B’HAM GREAT BARR 4 Birmingham Rd.

1| CTC800B

(DCTC600B 6 Dr chest 600x260x340 £52.99 £63.59
CTC900B 9 Dr chest 610x255x380 £64.99 £77.99
CTC500B 5 Dr cabinet 675x335x770 £119.98 £143.98

8Dr  610x330x1070 £104.99 £125.99
chest/cab set

(2CTC700B*7 Dr cabinetf10x330x875 £129.98 £155.98
CTC1300B 13Dr  620x330x1320 £149.98 £179.98

WORKSHOP

MODEL DESC. EX VAT INC VAT
FC500F '/2 ton folding  £144.99 £173.99
FC100 1tonfolding £149.98 £179.98
FC1000LR 1 ton £189.98 £227.98

long reach

* Folding and fixed frames available
 Robust, rugged construction © Overload
safety valve  Ideal

for lifting models

"TURBO AIR
COMPRESSORS

CLARKE 8MM
AIR HOSE
FROM ONLY
L2 A=A o Superb range ideal for DIY,
ZALLAZY hobby & semi-professional use
MOTOR CFM TANK EX VAT INC VAT
2Hp 7.5cfm 24ltr £79.98 £95.98
2Hp 6 24itr £89.98 £107.98
1.5Hp 6.3 24ltr £109.98 £131.98
25Hp 9.5 24itr £119.98 £143.98
2Hp 7.5 50ltr £129.98 £155.98
2.5Hp 9.5 50Itr £149.98 £179.98
3Hp 155 50itr £219.98 £263.98
3Hp 145 100itr £269.98 £323.98
AM17EC150* 3Hp 14 150ltr £419.00 £502.80

gTiger 11/250

*Stationary belt driven #was £107.98 inc. VAT
*was £119.98 inc. VAT # was £167.98 inc. VAT

01226 732297  EXETER 16 Trusham Rd. EX2 8Q

33pcedt Metric/UNF/BSP
32pce Metric

£41.99

£50.39

#28pce Best Budget Buy, 33pce
Recommended:

o |deal for lifting &
moving models
* Foot pedal operated

FROM ONLY
£31 0itr

0l -
HTL300 300kg 340-900mm
HTL500 500kg 340-900mm

150mm/6" Digital Vernier £16.99 £20.39

BEasSics

» HYDRAULIC

RUN 3 PHASE
MACHINERY IN YOUR
HOME WORKSHOP BY

CONVERTING 230V
T0 400V

£259.00 £310.80
£279.00 £334.80

Clarke PoLisHING KITS |

e Kit Inc: Tapered spindle, ¢
Coloured mop for initial
cleaning, pure cotton mop
for high polish finish &
polishing compound

4" £19.98 Ex VAT £23.98 Inc VAT
6" £24.99 Ex VAT £29.99 Inc VAT
8" £29.98 Ex VAT £35.98 Inc VAT

FROM ONLY
!:23"”‘\T Kit includes:

CAIR
' TOOLS

DESCRIPTION
Air Hammer
Die Grinder Set

Dual Action Air Sander £22.99

1/2" Sq. Drive Ratchet
%" Air drill

AT23C /2" Sq. Impact Wrench £29.98
AT221B 14pce '/2" Ratchet set £36.99

High Speed Saw
Hydraulic Riveter

392 256 744

0121 358 7977  GATESHEAD 50 Lobley Hill

B’HAM HAY MILLS 1152 Coventry Rd, Hay Mills

91 493 2520

217713433 GLASGOW 280 Gt Western Rd. G

BOLTON 1 Thynne St. BL3 6BD

41 332 9231

204 365799  GLOUCESTER 221A Barton

BRADFORD 105-107 Manningham Lane. BD1 3BN

t. GL

452 417 948

274390962 GRIMSBY ELLIS WAY, DN32 9BD

BRIGHTON 123 Lewes Rd, BN2 3QB

273 915999

BRISTOL 1-3 Church Rd, Lawrence Hill. BS5 9JJ

HULL 8-10 Holderness Rd. HU9 1EG

0117 935 1060

BURTON UPON TRENT 12a Lichfield St. DE14 307

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

CARDIFF 44-46 City Rd. CF24 3DN

ILFORD 746-748 Eastern Ave. 1G2 7HU

0208 518 4286

01283 564 708
LEEDS

IPSWICH Unit 1 Ipswich Trade Centre, Commercial Road
27-229 Kirkstall Rd. LS4 2AS

0147:
13 231 0400

029 2046 5424  LEICES

CARLISLE 85 London Rd. CA1 2LG

ER 69 Melton Rd. LE4 6PN

16 261 0688

01228 591666

CHELTENHAM 84 Fa
CHESTER 43-45 S
COLCHESTER 4

mes Street. CH1 3EY

F: Road. GL52 2EH
North Station Rd. CO1 1RE 1

LINCOLN Unit 5. The Pelham Centre. LN5 8HG

522 543 036

01242 514 402
01244 311258
01206 762831

LONDON
LONDON

COVENTRY Bishop St. CV1 1HT

LIVERPOOL 80-88 London Rd. L3 5NF
TFORD 289/291 Southend Lane SE6 3RS 0208 695 5684
endal Parade, Edmonton N18

51709 4484
020 8803 0861

024 7622 4227

CROYDON 423-427 Brighton Rd, Sth Croydon

LONDON 503-507 Lea Bridge Rd. Leyton, E10

020 8763 0640

DARLINGTON 214 Northgate. DL1 1RB

325 380 841

DEAL (KENT) 182-186 ngh St CT14 6BQ

304373434

DERBY Derwent St. DE1 2

332290931

DONCASTER Wheatley HaII Road

302 245 999

DUNDEE 24-26 Trades Lane. DD1 3ET

AW
382 225 140 ANCHEST R ALFOHD* 209 Bur

EDINBURGH 163-171 Piersfield Terrace

31659 5919

New
MANSFIELD 169 Chesterfield Rd. South

LONDON 100 The Highway, Docklands 020 7488 2129
LUTON Unit 1, 326 Dunstable Rd, Luton LU4 8JS
MAIDSTONE 57 Upper Stone St. ME15 6HE 01622 769 572
MANCHESTER ALTRINCHAM 71 Nlanchester Rd.

01582 728 063
Altrincham 01 61 9412 666

0161 241 1851
01623 622160

—

OPEN MON-FRI 8.30-6.00,
SAT 8.30-5.30, SUN 10.00-4.00

01472 354435
01482 223161

221253

020 8558 8284

M265 300mm/12" Digital Vernier £36.99 £44.39

 Height adjustable stand with clamp  Rotary tool

 1m flexible drive * 40x accessories/consumables

'4;

ELECTRIC
POWER
HOISTS

* Includes
remote 89|chm
control e 230v motor

« |deal for lifting models

MODEL  CABLE MAX LOAD{
KG

EX VAT |Nc VAT
£17.99

£21.99

£29.98
£29.98

£44.99

£49.98 Double

*"[ CORDLESS ROTARY TOOL WITH 262 PIECE Ki
ONLY £32.99 EX.VAT £39.59 INC.VAT

INCLUDES .
REMOTE [k
CONTROL

LIFT
EIGHT EX VAT INC VAT
12M  £74.99 £89.99

6M
12M  £99.98£119.98
6M

30-130
30-150
165TEM Turbo 30-155
[175TECM Turbo30-170
205TETurbo__ 30-185___ £449.98 £539.98

Clarke Noems

© Used
INVERTERS for ARG
hT16 oW oM &TlG

1

g
g oW gy the latest
technology
© Low amp operation -
ideal for auto bodywork &
mild/stainless steel

ELECTRODE
AMPS DIA. EXC.VAT INC.VAT
10/80 1.6-2.5mm £139.98 £167.98
AT132  10/130 1.6-3.2mm £169.98 £203.98
AT161# 10/160 1.6-4.0 mm_£199.00 £238.80
F was £179.98 inc.VAT #was £179.98 inc.VAT

s ARC ACTIVATED

el

MODEL
AT101 %

PRICE CUT

£39E)(C VAT

PRICE CUT
CWH6
A" caq:s, =

o Activates instantly
when Arc is struck © Protects 10 EN379 e Suitable
or arc, MIG, TIG & gas welding

Clarke woobeN
«9prawer chest  MIACHINIS
with top compartment TOOL CH’ESJ

* Felt-lined drawers

o Stylish stained pine

with Antique Brass

finish Steel hinges, side

handles & reinforced

cornerse LxWxH 610
280 x 440mm

98
EXC.VAT

M43

cMw-9

NORWICH 282a Heigham St. NR2 4LZ

| *NEW STORE |

MIDDLESBROUGH Mandale Triangle, Thornaby 01642 677881

01603 766402

NOTTINGHAM 211 Lower Parliament St.

0115 956 1811

PETERBOROUGH 417 Lincoln Rd. Millfield

01733 311770

PLYMOUTH 58-64 Embankment Rd. PL4 9HY

01752 254050

POOLE 137-139 Bournemouth Rd. Parkstone

01202 717913

PORTSMOUTH 277-283 Copnor Rd. Copnor

023 9265 4777

PRESTON 53 Blackpool Rd. PR2 6BU

01772 703263

SHEFFIELD 453 London Rd. Heeley. S2 4HJ 0114 258 0831

SIDCUP 13 Blackfen Parade, Blackfen Rd
SOUTHAMPTON 516-518 Portswood Rd.

0208 3042069
023 8055 7788

SOUTHEND 1139-1141 London Rd. Leigh on Sea 01702 483 742

STOKE-ON-TRENT 382-396 Waterloo Rd. Hanley

01782 287321

SUNDERLAND 13-15 Ryhope Rd. Grangetown

0191 510 8773

SWANSEA 7 Samlet Rd. Llansamlet. SA7 9AG

SWINDON 21 Victoria Rd. SN1 3AW

01792 792969
01793 491717

TWICKENHAM 83-85 Heath Rd.TW1 4AW

020 8892 9117

WARRINGTON Unit 3, Hawley’s Trade Pk.

01925 630 937

WIGAN 2 Harrison Street, WN5 9AU

01942 323 785

WOLVERHAMPTON Parkfield Rd. Bilston

WORCESTER 48a Upper Tything. WR1 1JZ

01902 494186
01905 723451

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

OPEN 7 DAYS

3 EASY WAYS TO0 BUY...
IN-STORE
65 SUPERSTORES

ONLINE
www.machinemart.co.uk !

MAIL ORDER
0115 956 5555

CLICK &)
COLLECT

For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products and prices at any time. All offers subject to availability, E&OE.
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Readers' Tips

This month’s winning tip from Matthew
Shaw saves space and might help save
you a strained back too! He wins £30

of Chester gift vouchers.

Space in most workshops is usually at a premium, so
taking up a sizeable portion of your work bench with
your surface plate isn't ideal. A good place to store it
would be under the bench, however, with some plates
weighing as much as a small child, it isn't an item you
should be regularly lifting on and off the bench.

| have found a solution by putting my plate on drawer
runners under the bench. This was achieved by
fabricating a suitable drawer out of 1 inch timber with
a % ply top, then screwing the drawer runners into the
side, as can be seen in the pictures, | then mounted
them on suitable supports under the bench. An
additional support leg was added to the front of the
drawer which could be fabricated from many materials
you have, but | used parts purchased from my local
fishing tackle shop www.millingtonstackle.co.uk who
have a good variety of adjustable legs and brackets
which | found suitable.

If you do adapt this to your own workshop, please
check the loading specifications of the runners you
purchase to match the weight of your surface plate.
Obviously this solution can be adapted to any other
heavy items in your workshop.

| hope my fellow readers find this tip of use.

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

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

/]

Dennis Kitson is our runner up this month, with a tip
for making a pillar drill a little easier to use. Dennis can
look forward to a Workshop Practice Series book to
read in the New Year.

Sometimes when using the drilling machine it feels that a third hand
is required. My answer was to use my foot. How? Well | installed a
foot operated push on push off ;

switch. In my ‘it may come in
handy box’ | had such a switch
rescued from a defunct vacuum
cleaner. It not only gave me a
‘third hand’ it also gave me an
emergency stop switch. I've
used it now for many years and
| would not be without it.

No more than one prize with a value of £30 will be given each month. By entering you agree your entry can be freely published and republished MyTimeMedia on paper
or electronically and may be edited before appearing. Unpublished tips may be carried forward to future months. You will be acknowledged as the author of the tip.
There is no guarantee that any entry will be published and if no publishable tips are received a prize will not be awarded. The decision of the editor is final.

January 2015

23



Workholding

for CNC Us

John Pace offers some
useful ideas aimed at
making life easier for
CNC machinists.

Sometimes when machining
work holding can be a problem,
whether machining manually or
using cnc these little fixings could
solve an otherwise difficult job.

It is a familiar tale when
someone will say to you ‘you have
got some machinery’, followed
by ‘is it possible to make?' On
one such occasion a friend and
fellow member of our model aero
club, (Worthing and Littlehampton
model radio control flying club)
David Knott showed me some
pinking shears owned by his wife.
He builds and flies scale model
aircraft to a very high standard
and has represented this country
flying in the GB team at the world
championships.

He also competes every year
at the nationals and has won
1st place in three consecutive
years in the flying competition
and 1st place in FAC main scale
competition. In this level of
competition the smallest detail
can make the difference between
winning or placing.
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y friend's current

project is a scale

WW2 Hurricane,
this is where the pinking
shears come in. Fabric
covered aircraft of this era
have the covering material sewn on to
the structure, covering the stitching are
strips of material the edges are not cut
straight but are cut with a sawtoothed
edge. At this level of competition
this kind of detail is necessary. The
pinking shears that he showed
me have a pitch of 5 serrations
per inch (photo 1). They are made
from stainless steel and the cutting
edges are hardened and cut either
cloth or paper to a clean serrated edge.
At the scale of model he was building the
serrations would need to be 20 per inch,
| felt that this would be perhaps difficult
to do but seemed a worthwhile challenge
as he had also come around with a
couple of boxes of ex-equipment stepper
motors and other motors as a bribe | was
prepared to give it a go.

First of all it was necessary to design the
shears, this is not what this article is
about but it illustrates the method of
holding work, sometimes that is difficult
to do. A pair of scissors is an everyday
object and you would think that they
would be easy to make. | used an old pair
to get a feel of the job - separating the 2
halves makes it easier to visualise. |
made the frames in aluminium and the
cutting edges from gauge plate. | used
CAD to draw them up and used this to
produce a cutting file for the cnc mill.

Two aluminium blanks were made to
the thickness required but holding them
was a problem as they were about seven
inches long and needed to be held clear
of the table to allow the cutter to profile
through the blank.

Using a vice to hold the material
seemed a non-starter, as when the job is
cut the grip of the vice is lost as the metal
is cut through ending up with scrap. The

The four support fixtures.

ers

The s inch pitch
pinking shears.

blank pieces of aluminium that |
had to do the job were only just
long enough for the shears, using
the normal type of milling clamps

with step blocks would mean that the
chuck would run very close when cutting.
Using CNC does mean that you have to
work out any job and exclude any
problems before you start as you cannot
stop and start to get around obstructions
as you may be able to do when
machining manually. After a little thought
| came up with the fixtures in photo 2.
These really proved to be a winner, being
easy to make and the cost in time and
material was little, fig. 1 shows the
fixtures.

| have drawn these as the size | used
but they can be made to any size within
reason. Enough clearance must be
allowed for where the job rests on the
pillars and the top of the base parts to
allow fitting of the bolts into the tee slots.
The dowel is not fixed into the pillar but
should fit without slop. You may thread
inside the dowel M5 as this allows the
dowel to be easily extracted when set up
on a job. The best way to make them is to
hold the base part in a vice and mill the
bottom edge then drill the hole for the
base of the pillar. It is almost guaranteed
that the hole will be perpendicular to the
table surface. It would also be an
advantage to have the turned diameter at
the base of the pillar machined at the
same setting as the dowel hole so that
the pillar dowel hole is also
perpendicular. The dowels are made to
the length required for the job in hand so
that they are recessed below the surface
so the clamping screws do their job. No
great care need be exercised making the
height of each fixture the same during
assembly as when the Loctite has set
they are all be clamped in a row on the
mill and a cut taken across the tops to
level them off. When setting out the
positions of the fixtures this can be done
at the same time as producing the CAD
drawing and saving the hole positions as
a separate file and using this to drill the
hole positions first before the job is set
up. Placing the fixtures to avoid the cutter

Model Engineers’ Workshop



CNC Machining Fixture ”
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Fig. 1

'/7 Fixtures

Milling table

paths. Figure 2 shows a diagrammatic
form of this, photos 3 and 4 show the top
and bottom halves of the shears, some of
the original blank has been machined or
has fallen away. The centre point of the
job was the middle fixture where the
pivot connection joins both halves
together as can be seen the fixing bolt is
lower down than the others. At the start
of the job it was clamping the full
thickness of the blank. A stop was made L ; . P 3

in the cutting file to remove this bolt and Top half of shears. Lower half of shears. >
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Fig. 3

Column

The finished shears
alongside originals

P . Rotary table
‘or comparison.

Z axis

End view of faceplate
Centreline runs through
the centre of blade blank

started again to machine this feature. |
Then stopped again to replace the bolt [ R I
and shorter dowel. | used the pivot point
as my X & Y origin - 0, 0 point to set up
and clock one edge parallel to the table.
This ensures when setting up that the
cutter path will miss the fixture and the

Workpiece mounted
on fence

object will fit within the available
material. At various points around the
profile the cutter is lifted to provide nibs
keeping the halves attached to the blank
until the machining is completed. The
profile is finally removed just by sawing
through when off the machine. Used like
this the whole of the milling table
becomes the fixture and the set up can be

Table

from the job. The pillars can be regarded

First of all it was necessary to design the shears,
this is not what this article is about but it illustrates the
method of holding work, sometimes that is difficult to do.
A pair of scissors is an everyday object and you would

think that they would be easy to make.

2

-
~ 'Li

The cnc rotary table faceplate and fence to form the blades.
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as sacrificial, as can be seen top right in
photo 2 the cutter has touched the edge
of the pillar. This is of no consequence as
they can all be levelled off again and
reused and finally replaced by heating
with a blowtorch to break the Loctite
bond and renewed. Photograph 5 shows
the finished shears along with the
original shears in photo1. For
completeness | will explain how | made
the cutting edges for the shears as this is
an interesting machining operation.
When | had made my conversion to CNC
on my Dore Westbury mill | included as
part of the project a rotary table. This can
be used as a fourth axis for positioning or
used as one of the three primary axes, It
has a 90:1 ratio, 18000 steps per rev.
Figure 3 shows the general layout.

The head on my mill can rotate 90
degrees either way. The rotary table is
mounted in vertical direction and is fitted
with a purpose made faceplate on to its
Myford nose. The plate has a split collar
which locks the plate to the table and

The finished shears
showing the central
location bush for the blades.

Model Engineers’ Workshop



CNC Machining Fixture ”

prevents it from becoming unscrewed,
(photo 6). A fence is fixed to the table and
the blank pieces of gauge plate can be
fixed to produce a handed pair of cutting
edges, the fixing holes are drilled into
each of the blanks and are spaced at the
same pitch. The hole positions are
spotted through to the fence and drilled
and tapped. The blank is fitted to the
fence and the faceplate fitted to the lathe.
A location diameter is turned at the
centre on both blanks. The faceplate is
fitted to the rotary table, a Morse taper
mandrel which has the same diameter as
the location diameter previously turned is
fitted to the table and the blank is fitted
locating against this diameter. A small
control file moves the table to and fro R ity e ALY
rotating the work past a sharp carbide AT e T
milling cutter angled at 45 degrees to the A cut strip showing the
work, moving down a pitch at every pass. serrated edge.
The file stops at the completion of the
first blank, to allow fitting the second and
as part of the program moves the cutter
down by half the pitch to do the second |
blank, the 2 blanks have to be made as
pairs as the position may be lost if made
as individual pieces. Therefore it is not
important to have an accurate start point

- A, TR

for the position of the milling head as the The cut edge
two blades only have to be correct compared against the
relative to each other. After hardening the shank of a 1 mm drill.

blades are fitted to the shears, in photo 7
the centre pivot can be seen more clearly
and as part of the assembly a bush has
the same location diameter. The blades
are fitted against this and holes are
spotted through for fixing. The blades
have a short section of concentric rings
as their form this location diameter
ensures that they are correctly located at
the correct diameter and with respect to
each other. Photograph 8 shows a test
strip cut by the shears, photo 9 shows a
fairly crisp cut at a higher magnification
- the round object is the shank of a T mm
drill. As for the new owner of these
shears he was well pleased with them,
the model is still being built, photo 10
shows the assembled airframe with its
builder. It is a truly magnificent piece of
model building, many fine details are
unable to be seen in these photos.
Photograph 11 shows the front view, a
single cylinder 30 cc two stroke engine
will power this s scale 96 inch model. B

The WW?2 scale
- Hurricane with
builder David Knott .

Front view of Hurricane.
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Stub Mandrel’s Short End

A Simple Surface Gauge

Another 'made in a weekend' project from Stub's workshop.

A surface gauge is an essential aid to accurate marking out. What is needed is a stable,
flat bottomed base with a pillar and clamp to hold a scriber, allowing lines to be drawn
truly parallel with the top of a surface plate. Such a device has many other uses, such as
helping set work in a four-jaw chuck or any other task where the ability to ‘mark’ a point
in space with the end of a scriber is needed.

The best material for the base is steel
or cast iron — it needs to be heavy
for stability, and hard enough not to
be easily damaged or worn. It does not
need to be fully hardened - if cast iron

or mild steel you can take a tiny skim off
the bottom to true it up after 20 years or
so. The hole for the pillar is best bored

in the lathe. In truth, because a surface
gauge has inherent accuracy the angle of
the pillar doesn’t matter a jot, but don’t
spoil the job for a ha’porth of tar. It's worth
doing non-critical tasks to the best of your
ability, so that when a critical job comes
along you will be well prepared, so lets try
to make this pillar vertical!

Silver steel of % inch (or 6mm) diameter
is fine for the pillar, do not harden it, as this
may cause distortion. Precision ground
mild steel would do just as well. Thread
both hole and pillar in the lathe — ¥ inch
BSW, OBA or M6 will do fine. Carefully
open out the upper part of the hole, so that

some of the full diameter of the pillar
enters the hole, holding it in line. You can
also use a force fit, a retaining adhesive or
even a set screw to fix the pillar in place,
but in any case produce the hole in the
lathe, not on the drilling machine.

If you have doubts, hold the assembled
pillar and base in the three-jaw chuck and
take a light skim to make sure it is both
true and flat. Make sure it does not wobble
when placed on a flat surface, such as
your lathe’s bed.

The simplest and best clamp for such a
device is shown in the drawings. A central
shaft is threaded at one end and has a
hole for the scriber at the other. This is
threaded through the body of the clamp, a
sleeve fitted around the scriber end and
the scriber inserted through both sleeve
and shaft. Provided the clamp body is
good fit on the pillar, then a simple knurled
nut on the thread will pull the parts
together with ample force to secure

Mini Gauge

[¢] ©

Scriber Holder
Mat’l: Mild steel

Clamp Screw
Mat’l: Mild steel

Knob
Mat'l: Brass

_

Scriber
Mat'l: Silver steel

Base .
Mat’l: Cast iron
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everything in place. Brass is a good
material for the clamp body (it can be
finished by draw filing), while the other
parts of the clamp can be mild steel.

The scriber should be made from silver
steel (¥s2inch or 2.6mm is good size for a
small gauge), cut it to length and carefully
turn a taper on each end, finishing with a
tiny 60 degree point. If you use files to do
this, take great care, making sure they
have secure handles and that you wear
safety goggles - if the file contacts the
chuck jaws it can be thrown into your face.
Bend the scriber about 30 degrees near
one end - this will help when setting it
low. Hardening such a long, thin piece can
be difficult. It may be easier to heat it to a
bright red along its length using a large
gas cooker ring or a camping stove, rather
than a blowtorch, picking it up at the
centre with a pair of pliers and plunging it
rapidly into a bowl! of water. An alternative
is to heat and quench each end separately,
but this will leave the centre of the scriber
soft, and it may bend in use.

Similarly there are two approaches to
annealing the scriber. Heating the centre
until the ends turn a straw colour will
leave the ends hard and the centre less so,
but again the centre will become soft and
be easily bent. An easy alternative is to
cook at gas mark 5-6 which gives a good
colour and even temper along the whole
length. Remember though, gas ovens are
not precision instruments! | know my oven
runs hot, so | suggest you put the work in
at a low number, and then ‘tweak’ it up
every ten or fifteen minutes, until you get
the right colour. This works well for
tempering cutters as welll B

Model Engineers’ Workshop
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Usually £289.99 Model Engineer readers can buy this versatile bit
of kit for just £249.99 until the 31st December; all you need to do
is enter the discount code Unimat14 at the checkout!

. AVAILABLE FROM X

: myhobbystore g

www.nmyhobbystore.co.uk/Unimatoffer .
0844 848 8822-(Phone lines open Mon-Fri 9am - 4.30pm)

Subscribers will receive an additional 5% saving if their subscription details are correctly linked with thef MyHobbyStore account.
Prices are correct at time of publishing. All prices are exclusive of P&P. Offer ends 31/12/2014..
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Subscribers, see these adverts five days early!
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Machines and Tools Offered
M Chester Conquest Mill wt.

32 kg, MT3, £150. Boxed set 8
imperial collets and chuck, never
used as new £60. Buyer collects.
T. 01332 841439. Derby.

M Free to collector, Excel filing
machine, bench model single
phase, motor works well. Free to
collector, double sided fly press
can be used as normal bench
type fly press.

T. 01844 351792. High Wycombe,
Buckinghamshire.

B Myford swivelling vertical
slide still boxed and unused £175
0O.N.O. buyer collects.

T. 01524 824439. Lancaster.

M Dore Westbury Mill with rotary
table, chuck, faceplate and t-bolts
& clamps. £400 O.N.O.

T. 01566 86683. Launceston,
Cornwall.

B Myford ML7 lathe with two
3-jaw chucks, one 4-jaw chuck,
tailstock drill chuck, change
wheels, quick setting tool post

with holders. £450 O.N.O.
buyer collects. T. 01273 474788.
Shoreham by Sea, Sussex.

Models Offered

B 7% inch copper boiler

tank loco ‘Wenford’ brand

new professional built with
documents. Complete casting
set. Drawings. Laser cut frames
and parts. EIM construction
notes. Possible exchange

part built traction, pre-war
motorcycle. Bargain. £3,000 lot.

T. 01738 850083. Perth, Scotland.

M 5 inch gauge Isle of Man loco
part built with new Cheddar
Models boiler, most parts to
complete, full set of drawings
£1,500 ONO. Il health reason
for selling. T. 01780 764317.
Stamford, Lincolnshire.

M 5 inch gauge garden railway
consisting of about 150 metres
of aluminium 21mm high track
of which about 45 metres are
straight. Rail is in 3m lengths
Sleepers mostly wood, 30 per
3 metre length of track; 10
points; 2 ‘Ride on Railways’

Hercules electric locos (bearing
version); 3 R o R coal trucks and
one open bogie truck all with
seats; associated ballast and
brick edging. Would prefer to
sell complete, £4000 ono will
consider offers for individual
items. T. 01483 283571.
Guildford.

B Abwood 4 inch Milling
machine, swivel base vice, very
good condition little use £90.

T. 0133781305.

Pinxton Derbyshire.

B 5 x 7 inch dual gauge track
on P.N.P. sleepers, length 30
metres in 2.5 metre lengths.
Complete with buffers, new,
unused £475 ONO. Buyer
collects. T. 0161 320 7754.
Stockport.

M 5 inch gauge riding trolleys.
New twin brake bogies with
side skirts, padded seat £850.
Combined raised and ground
level trolley £550. Single driving
trolley with padded seat £450.
T. 01562 60658.

Kidderminster.

Books and Plans

B Model Engineer and Electrician,
1 Jan to 3 June 1914 each week for
articles on Stuart MB.

T. 02088962578. London (West).

B Locomotives and their Working,
2 vols, Simpson and Roberts. £18.
British Steam Locomotive Builders,
dust wrapper and sleeve. £18.
Other locomotive books available.
All plus P&P.

T. 01706 822473. Ramsbottom.

M Full set of plans for Don Young's
Aspinall 5 inch gauge 0-6-0.

£20 plus P&P. T. 01706 822473.
Ramsbottom.

Wanted

M 18 x 6 inch magnetic chuck in
good condition. T. 01642 321537.
Middlesborough.

B LBSC 3% inch gauge Lion boiler.
Molly 3% inch gauge LBSC - 2 vols
Model Engineer covering build.
Offers please.

T. 01296 431729. Aylesbury.
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Millin

accessories
for a Myford ML7 Lathe

Godfrey Greeves needed to mill work that was
far too long for his standard vertical slide.

This article gives details of a purpose-made, narrow, long-travel vertical slide
and plain-bearing MT2 milling spindle for an ML7 lathe. This is normally
bolted at the rear of a long cross slide to provide a convenient and relatively
robust milling spindle with minimum overhang and requires minimum
overhang of slender work pieces held in the headstock chuck. This rear-
mounted milling spindle does not need to be removed for normal turning
and parting off operations or when work pieces are mounted on a standard
Myford vertical slide at the front of the cross slide.

or axial milling the vertical slide
Fis first set to the reference vertical

height value, as explained above,
and then the tailstock chuck or centre is
used to engage the protruding rear end
of the milling spindle. This is used in
combination with a drill shank or steel
rod in milling spindle chuck to engage the
mandrel chuck or another reference in the
headstock. This allows me to accurately
set the plan view axis of the milling
spindle to be exactly in line with the
mandrel axis before bolting down on the
cross slide. It also gives a reference cross
slide reading for the milling spindle.

The milling operation being performed is
a straight length followed by an arc using
an end mill fitted in the milling spindle 2
inch chuck (ideally it should have been
mounted in the 2 inch drawbar collet). The
component is a curved support for the
back of the front loader bucket of the
tracked tractor.

Another lighter spindle made for axial_drlllmg/m/lling.

32 www.model-engineer.co.uk

Photograph 8 shows another lighter
milling/drilling spindle made for axial
machining to obviate the need for
moving the heavier milling spindle from
the rear of the cross slide. This spindle
has a simple "z inch base plate that is
clamped under a turret tool holder on the
top slide. This milling spindle’s housing is
arranged so that the spindle axis is fixed
and aligned at the centre height of the
lathe mandrel. It has a % inch spindle
fitted with a %s inch chuck and is driven
by a geared DC motor with a further
reduction gear to the spindle below. The
spindle protrudes from the rear. As above
this spindle can be easily aligned with the
lathe mandrel axis using a chuck in the
tailstock and a rod in the spindle chuck,
checking a centre line reference at the
headstock end before clamping with the
tool post clamp bolt. This also gives a
reference centre line reading on the cross
slide.

Part 2

Purpose-made vertical slide
and milling spindle.

A transformer/rectifier is used to power
the low voltage DC motor and is a
standard item for power small tools. This
provides variable speed control and | have
fitted a reversing switch.

The milling spindle is being used to drill
the holes that form the base of the acetal
sprocket teeth for the tracks on the tractor.
After this operation the other milling
spindle on the rear of cross slide will be
used to mill the sprocket teeth flanks and
the flats needed between the teeth on the
OD of the sprocket.

The completed dividing attachment fitted to the rear of the ML7.

Model Engineers’ Workshop



Since this milling spindle is mounted on
the top slide it can be used to drill/mill at an
angle to the lathe mandrel axis by rotating
the top slide. So in the above lathe set up it
is being used as a 3-spindle machine.

The heavier-duty milling spindle
described above can be unbolted from its
vertical slide and mounted on the standard
Myford swivelling vertical slide. This allows
angled milling/drilling in various directions.

Purpose-made dividing head

Photograph 9 shows the completed
dividing head fitted to rear of the lathe
headstock mandrel. The dividing head
comprises an attachment for simple
dividing to which a further worm
attachment can be fitted for more
complex dividing.

For simple dividing a change wheel gear
is fitted to the rear end of the lathe
mandrel bore using an expanding spigot
with an axial clamping bolt to lock it in
position as shown in photograph 10.
Normally a 60-tooth wheel is used for
most simple dividing operations. The
mandrel bore was not exactly concentric
with the mandrel bearings etc. This was
corrected in situ by slightly enlarging the
rear end of the mandrel bore using a
specially-made very long boring bar going
right through the mandrel bore and held at
one end in the tailstock chuck. The other
end of the boring bar protruding at the
rear of the mandrel was supported on
three points (like a fixed steady) anchored
to the rear of the lathe using the two
change-wheel gear guard back-plate
mounting bolts. With the lathe mandrel
rotating the tool bit in the boring bar could
be traversed by winding the tailstock in
and out and a concentric bore produced at
the rear end of the lathe mandrel.

A slotted bracket for mounting the
plunger detent is secured by the two
mounting bolts in the tapped holes at the
end of the lathe bed that normally secure
the change-wheel-gear guard back plate as
shown in photo 10. The top of this slotted
bracket is further stiffened in the lathe
axial direction as shown in photo 11.

There is a U-shaped member that clasps
the lower part of the mandrel rear-bearing
housing by tightening a small grub screw
against a short length of aluminium
channel packing. This can be seen just to
the left and below the white oil-thrower
ring on the mandrel pulley. The top part of
the slotted bracket is bolted to a tapped
hole in the left face of the clasp. This
arrangement provides a very rigid
mounting for the slotted bracket. The
plunger detent can be mounted in the
slotted bracket to suit any size of Myford
change-wheel on the rear of the mandrel.
A modified change-wheel gear cover can
be fitted to the lathe when it is in use for
turning and screw-cutting operations.

For more complex dividing, such as gear
cutting, an additional purpose-made worm
dividing attachment as shown in photo 12
is mounted on the slotted bracket instead
of the plunger detent. This also shows the
side of the worm dividing attachment with
the two studs that bolt to the slotted
bracket mounting described above instead
of the plunger detent. The latter is
transferred to and bolts to the slotted arm
and acts on the change wheel division
gear shown in photos 12 & 9. A change-
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wheel gear with any number of teeth may
be fitted as a division gear.

The worm bearing, division gear and
arm for the detent are a separate part that
can pivot round the two-stud mounting
piece in photo 12. The pivot is shown at
the top where there is a Nylock nut on the
right side with a spring washer. The face
for the two clamping studs is machined at
an angle to match the helix angle of the
worm to ensure correct mesh with the
change-wheel worm gear on the rear of
the lathe mandrel.

Photograph 13 shows the opposite side of
the attachment. There is an arced slot with
stud and a clamping nut to lock the position
of the worm bearing part round the pivot
point, where the Nylock nut is fitted. In
photo 9 both the worm gear fitted to the
rear end of the lathe mandrel and the
division gear at the top of the worm
attachment can be a change-wheel gear
with any number of teeth. The worm gear
fitted is a relatively small 40-tooth change
wheel for cutting a gear as described below.

Initially the adjustable pivoting and
clamping of the worm bearing part of the
attachment with the arced slot was to
provide an easy way for setting a
minimum backlash between the worm and
the worm wheel. In practice it was found
that the clamping stud nut in the arced slot
could be left slack. The weight of the
worm bearing part, division gear, slotted
arm and plunger detent round the pivot
was more than sufficient to ensure good
contact and engagement between the
worm and the worm-wheel teeth. Also, the
backlash between worm and worm gear is
then zero.

This allows very rapid indexing by lifting
the worm bearing mounting up round the
pivot, rotating the lathe mandrel as required
and then lowering the worm bearing part to
re-engage the worm gear teeth.

For both simple and more complex
dividing a permanent felt-tip marker is
used to mark the face of both the worm
wheel and the division-plate
gear to position these for
the particular dividing job in
hand. | think this provides a
much more rapid and
foolproof method of
dividing than working with
sector arms on a
conventional worm dividing
head. Where the worm is
permanently engaged to a
fixed number of teeth worm

U-shaped clasp locating
on the headstock rear
bearing housing.

? L
Purpose-made worm attachment for
more complex dividing.

Milling on a Myford ”

" !
Attachment made for simple dividing.

wheel and can require counting of a large
or non-integer numbers of turns of the
sector handle.

Also since any of the full range of Myford
change-wheel gear tooth numbers can be
fitted as a worm gear or a division gear
this provides for most requirements in
gear cutting. This provides a very
convenient and flexible dividing
attachment for the lathe mandrel.

Gear cutting with a rack cutter

Gear cutters are expensive to purchase
especially if several cutters are needed

to cover the full range of tooth numbers
from small pinions to large gears. Also |
often need to make pinions with a very
low number of teeth for which gear cutters
may not be available. The technique | use
is to generate the involute gear teeth in
situ using home made rack-tooth-shaped

The opposite side of the worm
attachment.
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cutters. The technique | use does not
require the complexity involved in a gear
hob attachment.

Photograph 14 shows three rack-form
gear cutters made using the milling spindle
and the dividing attachment described
above. The material is silver steel rod or
gauge plate. The tooth flanks are turned
using the top slide set to the required tooth
pressure angle. The cutter teeth are
machined with an end mill in the milling
spindle including relief on the OD behind
each tooth tip leaving only a very small
length of OD behind the tooth tip which
can be further relieved with a slip-stone.

| have not found it necessary to provide
any additional side relief behind each
tooth since theoretically the side faces of
the cutter curve away from the tangential
direction of the cutter traverse. It is
beneficial to machine the front face of
each tooth so that there is some top rake
(especially for cutting acetal gears) by end
milling beyond a radial line. The cutter
teeth are hardened and tempered to a light
straw colour. The 3 rack-form cutters in
photo 14 are for generating gears of
module 1, 28 DP and 20 DP.

Photograph 15 shows the milling spindle
mounted on the rear of the Myford long
cross slide being used to cut the gear teeth
on the OD of a brass flywheel for the
glow-plug engine in the model tractor.

One of the rack-shaped cutters described
above is mounted in the milling spindle.
With the rack cutter positioned directly
over the centre line of the lathe mandrel
axis a lathe-saddle traverse of the rack
cutter is made for the first pass. This is
done for all of the required number of
teeth on the flywheel. If the dividing head
worm gear has the same number or a
multiple of the required number of
flywheel teeth, then advancing to the next
tooth is very quick as described above.

After the first pass for all teeth, the next
step is to rotate the mandrel clockwise by
a small controlled angle using either the
division gear teeth, the worm gear teeth or
a combination. The cross slide is then
moved in by the calculated distance
required for a rack meshing with the
flywheel teeth at its pitch circle diameter.
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Gear cutting a brass model-engine flywheel using a 1 MOD rack cutter.

Rack-shaped gear cutters made on the milling spindle.

A lathe saddle traverse of the rack cutter is
done at this second-pass setting for all of
the teeth. This starts to shape one side of
the tooth flank.

This process is repeated for further
controlled amounts of angular rotation,
until the rack cutter does not remove any
more material from the tooth flank.
Typically about 4 steps of controlled
amounts of rotation are adequate with no
visible signs of flats being formed on the
tooth flanks.

Then all of the above is repeated but this
time for anticlockwise rotation by
controlled amounts of angular rotation
with the cross slide moved out by the
calculated amount - taking account of the
cross slide feed-screw backlash which will
be in the opposite direction.

This provides the means of generating
involute-form straight spur gear teeth from
the lowest number of teeth pinion to the
largest gear using a single home made
rack-form cutter. One rack cutter is all that is
needed for each module or DP size. No need
to purchase any expensive gear cutters!

In the above gear cutting procedure, it is
important to check in advance with a dial
gauge that the axial float of the milling
spindle is minimised since the machining

-

of the opposite flanks of the teeth will bias
any end-float in the opposite direction.
The collar described in photo 2 above is
set to give an axial float of not more than
0.001 inch.

It is important to note that with the
milling spindle mounted on the rear of the
cross slide, the axis of the milling spindle
needs to be above (rather than
underneath) the lathe mandrel axis to cut
the teeth on the relatively large gear blank
in photo 15. This is for the gear cutters
made for the normal direction of rotation.
Consequently a relief of the brass rod
stock behind the gear blank was machined
so that the saddle traverse of the cutter
could be from left to right. This is to avoid
any problems with climb milling. This
direction of traverse was only needed on
the first pass cut and not for the
subsequent passes that remove only a
very small amount from the tooth flanks.
For gear cutting small pinions or pinion
rod the milling spindle vertical slide can
go low enough to cut underneath and
traverse towards the mandrel chuck
directly into the stock rod, since it is not
climb milling.

For gear cutting or end-milling
operations of stock rod above the mandrel
axis then a saddle stop can be used to set
the saddle travel towards the mandrel
chuck. Then each saddle pass is made
away from the chuck after lowering the
rotating milling spindle on the vertical
slide by the next cut depth.

Finally

Unfortunately no drawings are available
for the various attachments described

in this article. But hopefully the article
may help other readers of MEW to apply
the ideas according to their needs and
the lathes that they have available. The
narrow long-travel vertical slide and plain
bearing milling spindle would be easier
to construct if a supplier could provide
suitable machined castings.

The ML7 lathe and the attachments
described here have been used
extensively over many years and recently
for building a radio-controlled s scale
model tracked tractor with hydraulics. This
is a complex experimental model with lots
of working functions. Hopefully details of
this model may be published later in
Model Engineer. &

Model Engineers’ Workshop



Tracy Tools Ltd

Unit 1, Parkfield Units,
Barton Hill Way,
Torquay TQ2 8JG

We ship anywhere m world

PRODUCTS

» Taps and Dies e Endmills
e Centre Drills e Lathe Tooling
* Clearance Bargains ® Reamers
* Diestocks e Slot Drills
* Drill sets (HSS) e Specials
boxed » Tailstock Die Holder
* Drills » Tap Wrenches
e Drill set (loose) HS e Thread Chasers

QTracy Tools 1td

Tap & Die Specialist, Engineer Tool Supplies

‘& e o

[ Visit our brand new web31te | §

WWwW. tracytoom

Reamer

m:

Taper Shank Drill:
'HSS

Tel: 01803 328 603
Fax: 01803 328 157
Email: info@tracytools.com

www.tracytools.com

MODEL

WWW.MODELFAIR.COM

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

Tel: 0844 543 8034 / 01332 912948 Email: info@modelfair.com

Postal Address: Modelfair, PO Box 856, Altrincham, WA15 5JU

fantastic range of items and accessories available

rewards points for all customers!

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

Hornby Star Class

F i)

R3166 Hornb\/ GWR Star Class Knight of £114.75

R3167 Hornb\/ BR Star Class Glastonbury Abbey  £114.75
DUE DEC/JAN

Hornby P2 Cock of the North

R3207 LNER P2 Cock of the North £105.95
DUE 157 QTR 2014

Hornby R3160XS BR WC Braunton

£224.50

R3160XS Hornby BR WC Braunton Sound X
DUE JAN

Hornby R3191 BR Duke of Gloucester

£105.50

R3191 Hornby BR Duke of Gloucester %
DUE JAN

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

31318 Robinson J11 LNER Black £77.50
31319 Robinson J11 BR Black E/C £77.50
31-320dc  Robinson J11 BR Black L/C £92.50
DUE DEC/JAN

Model Ranges including [HORNBY- E FERNAN

Accessory ranges including

Bachmann Class 40

32-481 D369 BR Green £82.50
32-475DC 40141 BR Blue £93.50
32-480DS D211 BR Green Sound £192.99

DUE DEC/JAN

Bachmann C Class

Bachmann Earl Class
e ;

31-463 271 SECR Plain Green £77.36
31-464 593 Southern RIy. Black £77.36
31-465 31579 BR Black Late Crest £77.36

DUE APRIL

For all your Railway Modelling needs in 00, N and O gauges

PECO

o, |
HATIO
-

31-085 9022 BR Black Wthd. £111.99

31-086 9017 BR Black Presvd, £104.99
31-087DC 9003 GWR £117.99

DUE DEC/JAN

2o

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



A Top Slide Index

Geoff Walker describes and aid to precision

for Myford and Drummond M type lathes.

¢
i

o 4 2

The new dial attached to the top slide.

The addition of feed screw index
dials to an old lathe will often
promote some serious debate

as to their relative merits. Many
old school turners will eschew
such additions, considering them
unnecessary whereas the less
experienced, like myself, often see
them as a positive which when
made and fitted accurately are a
real benefit.

— .

Removing the tapered pin i-n t;ne handle.

Fig. 1

Drill & tap 0.375in BSF ‘

/ 20.0937

Engraved lines 0.156
& 0.125 long

he Myford/Drummond M type
I lathe has an adjustable dial fitted

as standard to the cross slide feed
screw but no dials fitted to the lead screw
and top slide. This short article is for the
addition of a simple fixed top slide dial,
easy to make and with all materials to
hand could be made in less than a day.
The dial is shown in place on the top slide
in photo 1. This one is made from bronze,
good for this application as it is easy to
engrave and stamp.

The first task is to remove the top slide
handle. This is secured to the feed screw
with a single taper pin which when
removed allows the handle to slide off the
screw. Locating the ends of the pin may be
difficult if the pin has been dressed over
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and after many years of use probably
never been removed. | found that the
centre ball on the handle needed to be
thoroughly cleaned with emery cloth
finishing off with a polishing grade. This
highlights the ends of the pin so you can
then pick out the very fine circular outline.
Use a sturdy punch to loosen the pin
which may be a little stubborn after being
in place for many years. Ideally use an
eclipse style pin punch, or as shown in
photo 2 an old centre punch ground at the
end for a short length to match the pin
diameter. Once the pin is loose a short
length of silver steel will suffice to tap the
pin out.

With the handle removed the lock nut,
the adjusting nut and the thrust washer

can be removed. The end plate will also
need to be removed to engrave an index
line on the top of the boss.

Of course if you only have one lathe the
top slide really needs to be in use to make
the dial. That's not a problem but when
engraving the front plate, the top slide
minus the screw can be locked with the
gib screws. The lead screw and cross slide
feeds can then be used to set the tool in
the engraving position.

Fig 1 shows the dimensions for the new
dial and photos 3 to 5 show the initial
stages. They are mostly self -explanatory
but | would add the following points.

The thread in the dial, must be tapped
square to the front and rear of the dial. For
adjustment purposes the front of the dial

Model Engineers’ Workshop



needs to be brought into close contact
with the outer face of the end plate boss,
therefore keeping the thread square is
essential. Using the tailstock to guide the
tap is a tried and trusted method of
keeping the tap square.

With the removal of the thrust washer
and the thrust/adjusting nut the new dial
replaces both of them and is now used for
adjustment and to take any thrust from
the slide. On reassembly only the lock nut
is needed. Adjust the dial width to suit
your machine. % inch is shown as the
nominal width.

The dial is engraved with 20 divisions
(0.005 inch each, the screw being 10 t.p.i.).
Indexing, shown in photo 6, is simple and
direct from a standard 40 or 20t gear on
the lathe spindle. The gear engages with
the keyed and locked collar on the spindle
and is indexed from an attachment
secured to the quadrant. Do ensure that
the gear and collar, when combined, are
free from any circumferential play which
may affect the accuracy of the indexing.
The attachment you see in the photo has
a spring loaded detent pin shaped to fit
the gear spaces. This could be a much
simpler arrangement with the square
block drilled and tapped to accept a screw
type detent. The engraving tool, which
must be laid on its side, should have an
included angle of about 50 degrees, no
top rake and with just a small amount of
clearance on the front and both sides.

v 4 o
Direct indexing using a 40T gear wheel.
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Engraving the dial.

Each line was engraved to depth of .010
inch with .002 inch the maximum
incremental cut. The engraving process
will create some swarf which may cling to
the dial. Before parting off, wrap a piece
of fine emery cloth around a small flat file
and apply this to the rotating dial to

Drummond M Index Dials ”

improve the surface finish and remove
any sharp edges.

Photograph 7 shows a 4 jaw chuck set
up for engraving the boss on the end
plate. Engrave the line from the front face
of the boss through to the countersink on
the oil hole.

Engraving the end plate. >
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The stamp
guide.

The number stamps size | used were Vs
inch and the shanks of the stamps were
% inch square. With such a small dial |
felt that accurate freehand positioning of
the numbers would be difficult.
Photographs 8 and 9 show a small guide
| used, which when combined with the
vice, placed each number accurately on
the dial. The back plate is made from a
piece of alloy plate and the two guides
from square stock. If you make the dial

The 'C' spanner and the dial.

from bronze it is wise to protect the dial
with aluminium alloy to prevent any
bruising when the dial is gripped in the
vice and also when the stamp is struck.
For each stamp position, the engraved
line just needs to be set centrally under
the two guides.

| used stamps 1-9 at every tenth
division. The ‘0’ stamp is not used.
Instead, at this position, a small hole is
drilled %2 inch diameter and about "z inch

Setup for stamping the dial.

deep. The hole is for the ‘C’' spanner,
shown located on the dial in photo 10.
This was used on assembly to hold the
adjusted position of the dial whilst the
lock nut is tightened. The ‘C’' spanner was
made from a length of % inch mild steel
bar and has a pin %: inch diameter. With
the lock nut tight the handle can be
refitted taking care to correctly line up the
tapered holes before replacing the taper
pin.
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Machine Vic

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

A Precision

Designing and building a vice gives the opportunity for many personalised
features to be incorporated in the design including mounting features for
different vice orientation; endstops; and a variety of custom vice jaws for

clamping different shaped parts.

Part 2

achine the T slots by starting
M from the bottom of the slot and

cut a slot the full thickness of the
cutter then take the finishing cut on the
top surface of the slot. The top surface is
the only working surface of the T slot and
both slot top surfaces should be machined
with the same height setting on the mill to
ensure both surfaces are both parallel and
coincident (photo 11).

The end face of the base, to which the
fixed jaw attaches, needs to be
perpendicular to the slideway channel
therefore machine this face whilst the base
is still mounted on the mill. Machine this
face using the side of an endmill, milling
to 0.2mm above full depth as to not
machine the milling machine bed! This
0.2mm step is later removed during the
machining of the 0.5mm chamfer which
extends around the base (photo 12).
Alternatively sit the block on a pair of
parallels and clamp in place.

Now that the bulk material has been
removed skim the top sliding surfaces to
the final height. Try to achieve the best
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surface finish using a flycutter as any
cleaning up using emery cloth will only
risk degrading the flatness of the sliding
faces. Aim for the tolerance on the
drawing but any slight error can be
compensated for in the machining of the
sliding jaw. Chamfer the corners to
remove the sharp edge.

Flip the vice base over on the milling
machine bed and machine the 10mm
chamfers on each corner. This isn't a high
precision job so the 45 degree angle can
be set by eye using a protractor (photo
13). Machine the T0mm chamfers on the
corners and using the same fixture
machine the 0.5mm chamfer on the base
(photo 14). With the base now clamped
square to the milling machine axis
complete the chamfer all around the vice
base (photo 15).

Align the base with the milling machine
axis and drill the mounting holes to suite
your milling machine bed (photo 16). |
decided to use six counterbored M5
clearance holes positioned to allow the
vice to be aligned with either the X or Y

y

Machining the T slots. .

axis. This is the advantage of making our
own vice and if the milling bed T slots
require a different hole spacing the width
of each flange can be adjusted on the
drawing before machining begins.

Mark out the positions for the threaded
holes on the end face (photo 17) and clamp
the base upright against an angle plate and
drill and tap the fixed jaw mounting holes.
Centre the hole pattern on the channel to
ensure that the leadscrew runs along the
centre line of the slideways.

Mark out and mill the chamfers, no need for high precision!

Model Engineers’ Workshop



Moving jaw (fig. 7)

The moving jaw is sized to match the final
dimensions achieved when machining
the vice base. Care needs to be taken to
achieve the geometric tolerance specified
as this will determine how smoothly the
vice operates with the minimal amount of
free play.

Machine a block of mild steel to overall
size. The width of the block should match
the final width of the base and the height
and depth of the block should be
machined to drawing but are not critical
dimensions.

-2
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Boing the moving jaw for the leadscrew bush.

Machine the step in to the block to
produce the mounting face for the bolt on
jaws. This will be one of the reference
faces for marking out the bore which
houses the leadscrew nut.

Sit the previously machined mounting
face on a parallel and align the block with
the milling machine axis. It is importance
the block is fixed on this face as the bore to
house the leadscrew nut needs to be
perpendicular to this face. If this bore isn't
perpendicular the moving jaw will be driven
in to the side of the base channel during
operation jamming the moving of the jaw.

Precision Machine Vice ”

Locate the centre of the block and
measure up from datum C. Drill through
the block increasing in drill size up to
@11mm. This isn’t critical as the hole has
clearance around the leadscrew and also
gives a start for machining the bore to
house the nut. Machine the bore to
accept the leadscrew nut, aiming for a H7
fit as per the drawing to ensure the nut is
accurately located. Ensure the inner
shoulder of the bore is machined
perpendicular to the bore axis as this is
the face the nut will be clamped up to
and thus determining how square the nut

mmfinch

Measuring the slot height.
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Precision Machine Vice ”

Fig. 7
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sits within the moving jaw. The nut is
supplied with a generous chamfer on
each end but ensure that there is not a
large radius at the bottom of the bore
from the boring tool as this will prevent
the nut from being seated properly.
Machine the larger bore to give good
clearance around the clamp ring.
Chamfer the bore edges to remove any
sharp edges and drill and tap the five M3
holes (photo 18). With the block still
clamped in place and aligned on the
milling machine drill and counterbore the
clearance holes used for fixing the jaws.

Flip the block over on the milling machine
to enable the machining of the sliding
faces. Clamp the block in place and align
with the milling machine axis. Machine the
sliding faces to depth. This depth is
measured from the final dimensions of the
vice base (photo 19) and the sliding faces
on the moving jaw should be machined to
match. The width of the sliding jaw is
machined to suite the final dimension of
the channel in the vice base.

Machine the end faces with a sharp slot
cutter and the side faces with an endmill
trying to achieve the best surface finish
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The finished moving jaw.

possible. A small step in height of about
0.Tmm to accommodate a change in
cutter is fine as the base is well
chamfered for clearance. With the block
still clamped in place take the opportunity
to drill and tap the four M5 mounting

holes used to secure the clamping plate.
Chamfer the sliding jaw and deburr to
remove the sharp edges (photo 20).

To be continued...

Model Engineers’ Workshop
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making things possible

Remap is a charity
that helps children
and adults with
disabilities to achieve
greater independence
and enjoyment of
life’s opportunities.

Our volunteers make
special one-off pieces
of equipment and
everything we do

is given free to our
clients.
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Disposing of a Home

Engineer's Workshop /"0

Roger Backhouse suggests we should all take a litile time to plan for the inevitable.

It happens to all model engineers
one day. Their workshops, perhaps
built up over many years, have

to go. This may be because of
house moves, change of personal
circumstances, acquiring new
interests and worst, through
illness or death.

There are several options for
workshop disposal. That chosen
may depend on personal priorities.
Is it to obtain the maximum value
for workshop contents? Is it to
secure fast and easy removal?

To obtain quick payment? Or to
ensure that contents go to good
homes, perhaps where other
model engineers will appreciate
and use the equipment? These
objectives are not incompatible.

his article is really about planned
disposal, but if you are in the
unfortunate position of having to

dispose of a workshop at short notice,
here’s some ‘potted advice’:

* Plan ahead if possible. Itemise principal
items and give realistic values. Friends
or family members would appreciate an
idea of values, which are also useful for
insurance purposes - your workshop may
be worth more than you thought.

« If selling, take plenty of good
photographs - they will help dealers or
other potential buyers.

* Make a will but consult with potential
executors and beneficiaries - the last
thing they might want to deal with is a
workshop!

» Consider your model engineering club or
society as a good home for equipment
- members might like your tools and
metals.

* Remember other people’s time in
disposing of your assets, they might be
pleased to do it but may not want the
responsibility.

» Use dealers who advertise in ME/MEW if
you want a quick no hassle sale.

Planning ahead

Ideally, though rarely possible, workshop
disposal should be planned in advance.
Those with disposal responsibilities would
probably appreciate a note of workshop
contents and guide prices to ask. This

is particularly important when selling
models, though this article concentrates

on selling tools and equipment. Family or
friends unused to model engineering may
have little idea of values.

It is always advisable to leave a will and
appoint executors, though unfortunately
many people don’t. Having a simple will
made is not expensive. You can name an
individual or an organisation to have your
workshop should you wish.

A Lasting Power of Attorney drawn up in
advance can also be considered. This
allows a named person (or persons) to
manage some or all affairs of someone
who becomes incapable of managing their
own financial or other business.

Family and friends

Family members may share interests

and be ready to take workshop contents.
Model engineers could have like-minded
friends who can help. However, many of
our friends are likely to be of similar age,
perhaps with similar ailments and not
always able to cope with the considerable
demands of sorting out a workshop.

Advertisements

Model Engineer and Model Engineer’s
Workshop offer free adverts and many
workshops have been sold through these
magazines. Sensible pricing helps, and
looking through to find the going rate for
machinery will help fix a price that can
attract buyers without pricing too cheaply.
Both magazines are good sales outlets if
you can plan ahead and have adequate
time to make a workshop sale.

Adverts in local papers may produce
sales but results are hit and miss. One
engineer | knew bought a milling machine
cheaply thanks to an advert in the local
Yellow Advertiser. However, local papers
do not usually reach a specialist market
like model engineers.

Society sales

Model engineering clubs often help sell
member’s workshops. Many societies
have notice boards where members
advertise unwanted goods, or less usually
ask for something they need. Others take
adverts in club magazines.

Sometimes society members show their
appreciation of the help and
companionship found in a society and

Dennis Major’s Myford ML7B lathe (rebadged
Super 7) was left to Dockland and East London
Model Engineering Society (DELMES). It was
sold to a dealer and cleared the same week.
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make bequests to help clubs. They may
also want to see their workshop contents
going to people they know will appreciate
them. For example, Dennis Major, a
founder member of Dockland and East
London Model Engineering Society,
bequeathed his workshop to the Society
when he died in 2013. Fortunately Dennis
had made a will and appointed executors.

Workshop contents included a milling
machine, drill and Myford ML7B lathe in
very good condition, plus stationary
engine castings and other tooling (photo
1). It was quite a task for a small society to
handle the sale but by contacting other
societies locally the drill, milling machine,
castings and tooling and some metals
were sold, going to appreciative model
engineers. They also organised a sale by
their track in Belhus Country Park, near
Thurrock, with surplus goods on a trailer
and invitees from other local societies.

With the house on the market it was
pressing to remove remaining equipment.
MEW advertisers Home and Workshop
Machinery stepped in to make a fair offer
for the Myford lathe (to include
accessories), removed it within three days
and paid promptly.

SMEE Sales Service

The Society of Model and Experimental
Engineers (SMEE) offers a service, holding
regular rummage sales for members
selling unwanted tools and metals (photo
2). If there is a workshop for sale they
change this to a much larger disposal

sale to sell workshop contents. They have
a tightly organised workshop clearance
system but it is considerable work for their
volunteers (photo 3).

Using SMEE's services my neighbour
Bob Buckle sold many tools and metals
from his father’s workshop, untouched for
nearly 30 years after his death. Going
through an untouched workshop is always
sad. It is also dirty with oil film and dust.
The SMEE team of Martin Cook and David
Taylor rapidly sorted cupboards, drawers
and boxes. They dismantled the drill and
moved the massive vice downstairs,
taking most contents in a morning’s work.
Martin Cook says it is worth spending time
sorting through goods before a sale to
remove scrap and rubbish. This helps
boost buyer interest and takings.

Besides removing goods for the auction
Maurice Fagg, a SMEE member and
clockmaker, took a synchronome clock for
sale at one of the specialist clock fairs
held three times a year at Brunel
University, making £150 for Bob, much
more than he expected.

However, they wouldn’t take patterns
for castings as these wouldn't sell. Nor
would they take the 1920‘s made IXL
lathe, bench and grinder as these
wouldn’t sell either. A brazing hearth
remained as the piping was unsafe.

An SMEE auction at Marshall House was
enjoyable. About 30 members attended
with the auctioneer, Peter Wardropper,
rattling through the goods on offer. Speed
is a secret of a good auction. Humour
helps too. One bundle of polished metal
was described as ‘could be platinum’ and
when a clock kit came up for sale the
society humourist had to ask ‘Is it digital’?
As a sale novice | enjoyed the afternoon,
but in a fit of auction fever bid a whole £1

January 2015

Disposing of a Home Workshop ”

The thnll ofthe chase SMEE members Iook:ng through goods for sale at a
disposal sale in the meeting room at Marshall House. Rummage and disposal
sales always bring out a range of goods.
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Martin Cook clearing a workshop in readiness for a SMEE disposal sale.
The SMEE team have this well organised. >
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for a box of miscellaneous nuts and bolts,
few of which mate! Better, the unwanted
bits and pieces | took in made a
satisfactory £23.

As with any auction there is no knowing
how much lots will make - there are good
days and bad. SMEE charge 10%
commission on sales for members. This
one raised £400 for my neighbour, less
commission and a charge for petrol used to
transport the goods. Bob was well satisfied,
and SMEE members enjoyed themselves. If
a smaller society plans to hold an auction |
suggest inviting members of other
societies to boost the market.

Society auction sales seem a good way
to sell metals and tools, though perhaps
not larger machinery (photo 4). There are
always club members looking to pick up
metals, though one SMEE theory is that
the same bits of unworkable metal are
sold each time, to be returned to the next
auction by an unhappy buyer!

Peter Wardropper thinks that interest in
society sales is less than formerly and
lathes in particular are more difficult to sell.
Model engineers are now generally better
equipped though Peter suggests rummage
and disposal sales remain a good outlet for
many tools and surplus metals.

Local Auclioneers

In 2013 the firm of Harry Ray and Co of
Welshpool, Powys, advertised a complete
workshop, sold as one lot at auction.

This firm is a general auctioneer holding
specialist machinery and farm sales when
required. Some auction firms specialise
in machinery auctions but these may
take time to arrange. They are a possible
outlet for machines and other equipment
if you want to test the market, but may not
attract specialist buyers.

Second hand machinery dealers

Tools and machinery dealers advertising
in Model Engineer’s Workshop and Model
Engineer offer quick removal of workshop
contents which can be vital where there is
pressure to remove goods quickly. They
also offer quick settlement, again this can
be helpful.

Long established dealers advertising in
ME and MEW include Home and

Workshop Machinery of Sidcup, G and M
Tools of Ashington, West Sussex, and
West Point Machine Tools, of Hyde,
Cheshire. These firms aim for fast turnover
so are constantly in need of new stock.

Steve Holder of Home and Workshop
Machinery says he can usually offer a
price based on good photographs of the
machinery and tooling offered. He quoted
quickly after seeing pictures of Dennis
Major’s lathe and associated tooling, and
cleared all within three days. They are
highly experienced in clearing workshops,
offering a professional service.

Tim Muddle of G and M Tools reckons to
deliver a similarly quick service. His firm can
travel to most parts of the UK if the tools
offered are good enough. Like Steve he can
make an offer based on photographs. Sadly
he sometimes buys back workshops sold
previously to model engineers who can no
longer continue with their hobby.

West Point Machine Tools originally dealt
in factory machinery but finds increasing
business among model engineers. They
prefer to value and sell whole workshops
rather than individual machines. Like other
dealers they pay promptly.

All these firms offer second hand smaller
tools, though these are generally less
important to them than machine sales.

Sometimes dealers are criticised for
offering prices considered too low. This is
not really fair. Look at the costs of running
a second hand machinery business - there
are rents and rates to pay, wages and
insurance, transport costs (hiring a large
truck can be £1000 a day), cleaning
machinery for sale, advertising and of
course the need to make a living. All these
costs mount up so dealers need
reasonable mark-ups just to cover costs,
never mind make a profit. And some
goods probably won't sell quickly but still
add to storage costs.

Selling goods yourself or through a
society may make more money but if
costing time involved for family, friends or
society volunteers then a dealer is a good
option. Norman Dean of West Point Tools
says that contrary to expectations a dealer
can often offer more than a private buyer.
They have turnover and financial
organisation to offer ready money.

One risk is that a dealer may already be
well stocked though ME/MEW advertisers

| \
Older lathes like this are difficult to sell but this IXL sold through eBay for £127.
The buyer obtained a robust, well maintained lathe with a 5 inch centre height.
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Auctioneer Peter Wardropper at a SMEE
disposal sale. Speed is important to a
good auction.

are always ready for more stock. A local
second hand dealer (who doesn’t advertise
in ME/MEW) had lots of measuring
equipment for sale so when a retired
toolmaker came in to sell Imperial
micrometers he was politely refused.
Luckily | could make an offer.

eBay

This has rapidly become the means of
choice for many people wanting to sell
unwanted items. Bob Buckle could not sell
his father’s 1920’s IXL lathe though offered
to south-eastern model engineering
societies (photo 5). Despite being well
built, carefully maintained, and used to
produce models winning prizes at Model
Engineer exhibitions, there is no demand
for older non indexed lathes. Bob’s son
put it on EBay and received an offer of
£127 which was gratefully accepted.
Fortunately the buyer could collect
promptly, obtaining a robust lathe with a
good centre height.

Freecyde

Almost all areas have a Freecycle website
where members can offer items free or
request free goods. Obviously it is no
good if you want paying but potentially
useful if you want something moved
quickly. People like something for nothing.

It is surprising what people take. | put
three plastic air bricks on Redbridge
Freecycle which were collected the same
day. | tried my neighbour’s old bench on
Freecycle; there was interest but
unfortunately potential takers were unable
to remove it.

Conclusion

There are many options for workshop
disposal. We all hope it doesn’t happen,
but the time will come. Planning ahead,
consulting with family, friends and our
societies, will all help make eventual
disposal easier and help ensure that our
valued tools and equipment go to those
who will use and value them. m

Model Engineers’ Workshop



Scribe a line

YOUR CHANCE TO TALK TO US!

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

ol Micrometers

Dear Neil, | notice that one of our
Australian colleagues has raised the
issues of lubrication and rust protection.

| apologise for missing lubrication. This
was probably because most of my
Customers do not have a problem. They
are generally working 24/7, so the
instruments are constantly in the working
environment, and in reasonably steady
temperatures.

When | have a need to lubricate, the
need is to be sparing so as not to carry
dirt into the instrument or clog it with
lubricant that is too thick. | use ONE
DROP only of clock oil, which is much
thinner than most oils, on either the
spindle thread or the mating internal
thread.

Regarding rust protection, | use the rust
inhibiting paper (VCI, VCR etc) of which |
get plentiful supplies from customers
who otherwise discard it. My tool storage
drawers are lined with this paper, and
instrument boxes are treated in the same
way. There are various rust protection
liquids, but | believe these have to be
cleaned off before the tools can be used
- useful if you lay up your workshop for a
period, but not very practical.

There are also some substances that
give off a rust inhibiting vapour for about
two years. | have not tried any of these,
and would be glad to hear from anyone
with experience of them.

One problem that | do have is that
digital instruments do not like industrial
liquids like coolant. The only cure is to
avoid getting them wet.

This leads me nicely on to my worst
‘Room 101" hates - people who refer to
Digital Vernier instruments. The words
Digital and Vernier are contradictory, and
do not belong together. An instrument
can be digital or Vernier, but not both. |
notice even dealers are guilty on this
point.

Wishing all at MEW a very Happy
Christmas and best wishes for 2015

Regards,
Bert Bishop

Shaper Back in Action
Dear Neil, | have had to sell my larger machine tools and house and move in with
my daughter's family because | have cancer. | luckily had just completed a compact
machining system for my grandson to inherit. | moved it to my daughter's house. |
recently tried the hand shaper out.

It works. The shaper does not have a clapper box. | have to back away with the
cross feed before making the successive cut. | added a couple of photos showing a
current machining job with the shaper.

Ted Clarke

Thanks Ted, | hope being able to continue with the hobby helps you on the road
back to better health — Neil.

l.. I

£
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Aluminium Extrusions

Hello Neil, Here's something you may
wish to bring to the attention of readers.

Octanorm is a supplier of aluminium
extrusions largely to the exhibition stand
industry. | came across a reference to
them on a woodworking website and
found that some of their profiles would be
useful for woodwork fences, tee slots and
the like. They will also cut to length.

Dave Fenner

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

January 2015
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This lathe is used on our
engineering courses!

For more information please visit
axminsterskillcentre.co.uk

Axminster Engineer Series — f

SC4 Long Bed Lathe
£1,429.96 incvat 505189

Extra length for greater flexibility

Ideal for the keen model engineer,
small component manufacturer or teaching environment.

At 510mm between centres this long bed version of the SC4 lathe offers the user greater capability
to work on longer pieces. The 1000W high torque, brushless motor, with an electronically variable spindle speed
range of 100-2,000rpm, gives near silent running. A full range of accessories is available.

FREE 3 Year Guarantee - Buy with confidence from Axminster!

For more information, visit our website axminster.co.uk, call free 0800 371822 or mobile friendly 03332 406406

Prices include vat and are valld until 31st December 2014

AXMINSTER

Tools & Machinery

Axminster - Basingstoke * High Wycombe - North Shields - Nuneaton - Sittingbourne - Warrington

Axminster is coming to the North East!
New store opening early 2015 at Coast Road Retail Park, Norham Road, North Shields NE29 7U)
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Peter’s Railway Offer

Chris Vine has been in touch to let readers know
about a special Christmas offer on Peter’s railway
book one - Peter’s Railway. This excellent book is

an ideal present for a bright youngster and at half
price with free delivery, it's just £5.99, but you’ll have
to be quick! Visit http://www.petersrailway.com/
introduction.aspx for details and ordering and also to
download his free e-book Peter’s Railway E-xtra!

Scarborough Model
Engineering Group

Sadly the Scarborough and District Model
Engineering Group, based at Yorkshire
Coast College were short of members for
their end of year programme. They are
looking for new members to join them
for an initial ten sessions in the New Year.
They hire the workshop for two hour
evening sessions and share the total cost.
The workshop is very well equipped with
big lathes and mills as well as welding
equipment. There is plenty of friendly
advice on hand. You can work on models
or making your own tools and equipment
for your home workshop — whatever
takes your fancy. If you would enjoy the
company of varied but like-minded fellow
hobbyists, please contact Ted Fletcher via
email gdegb@yahoo.com or on

01723 362537.

Machine DRO Engineers’ Kits

Machine DRO have got some very
nice measurement kits, featuring
useful assortments of digital and
traditional micrometers, callipers and
other measuring equipment in very
nice ‘flight cases’ as well as a couple
of ‘bundles’ which had more items,
but no case. Both the kits and the
bundles are available with either their
own brand tooling, or with top-notch
Moore and Wright tools. The ‘Digital
Engineer Kit’ contains a Moore and
Wright digital set with a 150mm/6
inch digital caliper and a 25mm/1 inch
micrometer. It's supplied in a fitted
case for £95.89 (ex VAT).

January 2015

Peter’s Railway

8 new railway, stories fro
and how-it-works pages

m the old railways

Rear Toolpost from Warco

Warco tell me that, due to customer
demand, they have developed a
flexible rear parting off tool and
a vertical slide for their popular
WM240/250 and 280 range of lathes.

A ground base plate locates on the
cross slide tee slots, secured by a four
point fixing. The base plate has a
machined slot allowing the rear tool
post tenon to engage, this arrangement
ensures that the tool post remains rigid
under load. The base plate also serves
as a location for the vertical slide and
an optional vice is available. Full details
are available on www.warco.co.uk

The Midlands Garden
Railway Show

Fans of the ‘garden gauges’ will be
interested to hear of the 14th Midlands
Garden rail Show to be held at
Warwickshire Exhibition Centre, near
Leamington Spa, on 14 and 15 March
2014. Regarded as one of the leading
garden rail exhibitions in the UK, the Tyne
and Wear themed layout, Hollowbeck
Shed, has already confirmed attendance.
Visit www.largescalemodelrail.co.uk for
more details.
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Emergency Soft Jaws

Martin Gearing offers an inexpensive solution for awkward workholding.

As so often happens, this article
came about because of my getting
into a corner unexpectedly on a job
with a tight deadline and budget.
I'm sure it's not original but can't
bring to mind seeing it in print
elsewhere, and having used the
method, found it so successful that |
felt it would be of benefit to anyone
requiring the occasional use of soft
jaw facility for light work.

oft jaws are a lifesaver whenever
Sone has a repetitive job that has to

run true and/or is of an awkward
shape or section that makes it difficult or
impossible to hold using conventional
tooling. For the chucks found in most
home workshops they are generally
difficult to obtain, and even if available,
relatively expensive, particularly when you
consider that they are consumable in use.

To anyone that is wondering what soft

jaws are and why anybody would want
them? In brief they are jaws that fitto a 3
jaw self-centring chuck, but when new are
rectangular in section (i.e. not having the
stepped profile like the standard hardened
jaws supplied) and as the description
suggests are left soft. Because of these
two features, it allows the jaws to be
machined using standard tools to run

Nuts bored to fit
over the existing
chuck jaws.

perfectly true to any size within the
capacity of the chuck and also to be
machined to shape to suit specific needs.

The procedure for making jaws to fita 3
jaw was covered in an excellent article in
MEW by Ken Thornton in issue 116. If one
is organised and makes a number of sets
when a bit of spare time is available, there
is always a set in hand - but reality means
I never have them. I'm not particularly
organised and probably because of this
never have any spare time!

The job that screamed ‘Soft Jaws’ was
fitting phosphor bronze thrust washers to
a pinion shaft to set the mesh and the end
float. Eight were required in total, and the
thickness varied between 3mm and

Drilled and
tapped for
grub screws.

0.9mm. I'd turned the outside and inside
diameters and made all of them to 3.5mm
thick by parting off from the tubular blank.
This guaranteed that they were all of
uniform thickness and concentric, but the
finish on the faces left a little to be desired.

| now needed to hold them on the
outside diameter to face off first one side
to give a good finish, and then reverse the
washer to face the second face off to size
and give a good finish, whilst retaining a
uniform thickness. This is why holding in
soft jaws offered the fastest method of
completing the task.

My method of adapting a standard chuck
to give a soft jaw facility, was to take three
nuts that were about two and a half times

Secured to the jaws and...
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...faced to length.
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Using a spacer to hold the jaws open.

i

Emergency Soft Jaws ”

Facing a washer held in the 'soft jaws".

The job that screamed ‘Soft Jaws’ was fitting

phosphor bronze thrust washers to a pinion shaft

to set the mesh and the end float.

wider across the flats than the width of the
jaws of the chuck | wanted to use.

These were bored out to a diameter
about 1.5 times the chuck jaw width, and
faced off square as in photo 1.

Taking each nut in turn, | filed a flat about
4mm wide, along the junction of two flats.
Then 3mm in from the faced end, in the
centre of the filed flat, centre punched,
prior to drilling and tapping M3 (photo 2).

The nuts were then placed on the first
step of the inside jaws. These are
generally the most used - as they have the
longest gripping face for holding on the
outside diameter of small diameter round
bar. After tightening down on the nuts,
making sure that they had 'settled down'
fully, 3M grub screws fitted in the
previously threaded holes were tightened
up fully (photo 3). Leaving the chuck
tightened, the nuts were faced off all to the
same length (photo 4).

The next operation was to open the
chuck and check that all the nuts were still
secure, before gripping a short length of

-

The tiny sprockets.

January 2015

round bar so that the jaws were opened to
about 6mm less than the diameter of the
thrust washers | intended to grip. This is
necessary to ensure the scroll of the chuck
is ‘driving’ the jaws in the same direction
that they will be when holding the work,
thus removing any backlash between the
scroll and the teeth of the individual chuck
jaws (photo 5).

A recess was then machined into the
'soft jaws' to the diameter of the thrust
washer and to a depth of 0.8mm using a
sharp boring tool. The diameter was
taken in about 0.2mm further than the
depth of recess, to produce an undercut.
This meant that there was no radius left
by the boring bar tip to prevent the face
of the thrust washer seating firmly back
against the face of the recess in the soft
jaw (fig 1).

Finally, after removing the length of bar,
the first washer was gripped in the recess
and cleaned up on the first face, before
turning around and facing off to the
correct thickness (photo 6).

Boring a recess for the sprockets.

‘Nut soft jaw”
N Note undercut
W on back face

Standard

H

/S:curing screw

Recess On Back Face

Fig. 1

Later on the jaws were bored again using
the same method for machining the recess
to allow a pair of small seven tooth
sprockets to be bored (photo 7). This time
the ability to produce a recess with a
diameter that was able to span two or more
teeth meant that the bore was guaranteed
to run true with the outside diameter of the
sprocket teeth (photo 8). This was despite it
having a number of teeth that were not
divisible by three or four that would have
enabled it to be held in either a 3 or 4 jaw
chuck on or between the teeth (photo 9).
The job took less than 10 minutes with
excellent results (photo 10).
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[ 3
Boring a washer to size.

The end result.

Chamfering one of the spacers.

The two jobs took less than 20 minutes - a good

deal less than it’s taken to write about it!

A more common example of the use of
soft jaws, were two jobs that cropped up
a couple of days later. The first one being
40 washers, each requiring boring out to
a larger size to suit a specific
requirement.

Using the 'soft jaws' this job was
painless, as after producing a suitable
diameter and depth recess, it only
required the washer setting in the recess
against the back face before tightening up
the chuck, and running the boring tool
through. After adjusting to cut the correct
size on the first one, the setting didn’t
demand any further attention (photo 11).

The second comprised 15 spacers that
after having the outside diameter turned to
size and drilled out undersize, prior to
parting off, needed to be bored out
concentric to the outside diameter. They
also had to be made to a specified thickness
and have a chamfer put on both inside and
outside diameters at both ends. The soft
jaws used in conjunction with a bed stop
again made short work of the task. By virtue
of the guaranteed concentricity and
repeatability each machining operation was
carried out in turn.
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1) Each spacer was faced off one side.

2) The first spacer was faced off to the
specified thickness, and when the size
was achieved, the bed stop locked, and
the remaining 14 faced off using the
cross slide.

3) The boring tool was set to cut size on
the first spacer, followed by each one in
turn, in the same way the washers were
machined.

4) A tool was set up to form the inside
chamfer by feeding the saddle against
the stop. When set, the remaining 27
chamfers where produced, simply by
moving the saddle against the stop.

5) The tool was reset to form the chamfer
on the outside diameter and the stop
set before repeating the process for the
remaining 27 (photo 12).

The two jobs took less than 20 minutes
—a good deal less than it's taken to write
about it! In case anybody noticed, the nuts
| used were old wheel nuts retained from
scrapped vehicles, but ordinary standard
nuts produce exactly the same result. |
used these as | have a drawer full and no
vehicle to fit them!

Flat width =
thread @ + 20%*{

il

Thread dia.
from back face—— | |-

2.5 x jaw width

@ = 1.5 x jaw width

Fig. 2

As a general guide, I've included a
drawing with proportions so that a nut of
sufficient size can be selected but the
dimensions are fairly tolerant (fig 2).

Provided common sense is applied
regards depth of cut, the method is
excellent for light machining, particularly
of thin components, with the added
advantage that if one, shall we say,
'pushes the envelope' and touches the soft
jaw no damage is inflicted on the tool.

It is also applicable to large thin items if
the ‘Nut Soft Jaw’ adaptation is fitted to
the outer step of the outside jaw set. B
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AT WAR

Trains at War SPECIAL ANNIVERSARY EDITION looks
at the various ways in which the railways helped to
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getting troops and supplies to and from the front and
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An Exam for Beginners prmrm
through to Master Craftymen

Were you stumped by Peter King's Christmas posers?
Fear not, here's how these challenges were tackled in real life.

@ The Big Bearing Race

Lay the ring on its side and level
it as accurately as possible with shims
and wedges. Find the centre and drill the
concrete floor and fit expanding bolts
to hold a suitable steel plate. Weld the
plate to a column of 4 inch tube that has
been precision ground. Shim the tube
true vertical and central to the ring and
bolt down, brace the top of the tube
back to the floor outside the ring. Make
a trussed arm greater in length than the
radius of the ring with a sliding bearing
to fit the vertical tube and means to
micro adjust it up and down the tube.
Make an attachment to accommodate
a lathe grinding head, allowing fine
feeds and adjustment for vertical and
horizontal work. Set to grind the top
face of the ring and put an apprentice to
work pushing the arm slowly round in

a circle, adjust grinder until top face is
clean, flat and to final working width. Lift
ring and turn over, re-centre and shim
level. Set to again and grind the other
face, then inside and outside of the ring
whilst maintaining the air temperature
to parameter. About 6 weeks for making
each one.

Set up a simple jig with two supports
and datum points to indicate the curve
every 500mm, lowest in the middle.

Set RHS in place centralized across the
supports on edge. Get a gas torch and
heat to dull red heat in bands starting from
the ends. Expansion, stretching and its
own weight will gradually form the RHS to
match the datum points.

True a 400lb Flywheel...

Examine the flywheel and mark
which side of what spokes needs to
stretch. Take a ball pein hammer and
peen the side that needs to be stretched,
the blows should not be heavy, just lots
sufficient to make a small mark. Rotate
the flywheel with a DTl against the side
of the rim from time to time to ascertain
how much it has moved. Stop when it is
true again.

...or Take it off its Shaft!

Remove bearing caps, lift flywheel
and shaft with a chain hoist clear of the
bed. Put timbers under the shaft. Support
the wheel with the chain hoist. Take one
apprentice with tongs holding a brass
tupp against the end of the shaft. Apply
141b sledge hammer to tupp.

Blast from the Past

Engineering of the Future, Issue 1, Summer 1990.

Editor Stan Bray "visited a trio of
major engineering exhibitions’ in
1990 and was mightily impressed
by the new technology he saw on
offer. Here are a few highlights
from his peek into a future which
may now have arrived!

tan was particularly struck by

laser cutting: ‘a tiny component,

compared for size with a twenty
pence piece, is cleanly cut and requires
no further machining’. Although a lucky
few have low-powered wood-cutting
machines, metal cutting lasers are not
yet a familiar sight in hobby workshops,
however, many of us will have used
laser-cut parts. Iltems such as the little
gear sector that impressed Stan (photo
1) can now be obtained as one offs from
specialist suppliers for little more than the
cost of the raw materials.
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This little laser cut
part is still impressive today.

It was clear that computer-controlled
machines had arrived in industry in a big
way by 1990, and Stan reported that ‘there
were few machines on view that were not in
one way or another electronically
controlled’. Considering the importance of
the ‘digital workshop’ today, there was a
certain caution about the possibility of CNC
invading our workshops: ‘Fully computer
controlled machines such as this lathe
(photo 2) seem to have no direct application
in the workshop — at the moment, at least...’
on the other hand though he felt that ‘digital
read-outs on machines could be useful at
home and this is something we hope to
consider in future issues’.

Not everything reported on was computer
controlled, ‘plow-drills’ raise a bush when
forced through sheet metal and are still a
specialist item rarely used by hobbyists. In

Stan Bray,
the first

contrast hand-held belt sanders are now
easily obtained, although most of us seem
to prefer ‘Linisher-style’ bench-mounted belt
sanders. Finally, one exotic new technology
was diamond files ‘which retain their edge
much longer than normal files’. Perhaps the
glitter has rubbed off the diamond files,
which now cost about the same as ordinary
ones - | find them useful for intractable
materials, but less pleasant to use than
‘traditional’ files.

One or two new innovations seem
humdrum today — angle-adjustable v-blocks
or magnetic bases for segmented coolant
pipes are things to be found in every
engineering supplier's catalogue.

So, looking back, perhaps this vision of the
future in 1990 was reasonably accurate, but
not particularly revolutionary. | wonder what
a fuss a 3-D printer o y =

would have caused y \ L

back in 1990? m =B
b ¢

(X ]

This CNC lathe
represented
the future of

engineering in 1990.
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A Wall Mounted
Chuck Holder

Barry Chamberlain offers a neat storage solution.

Changing chucks usually creates
the problem of where to place or
store the removed chuck.

Most lathe stands have storage
shelves which require the user to
bend down which, with a relatively
heavy chuck and outstretched
arms, is not ideal. The alternative is
to place the removed chuck either
on a shelf or on the work bench
which, in my case, is normally
somewhat short on space. Having
toured other workshops | suspect
this is the case for most model
engineers and so | sought an
alternative solution.

y trial and error | determined that a
Bchuck holder set at 45 degrees and

fitted at a comfortable height on the
wall adjacent to my lathe would minimise
lifting the chuck on removal/refit between
the lathe and the storage holder.

Using four short lengths of 50 x 25 mm
timber the holder was manufactured as
per the drawing. The four pieces were
clamped together and 3 mm pilot holes
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drilled to take three 90 mm long securing
screws. The four pieces of wood were then
glued together with Evo-Stik wood
adhesive and secured, before the adhesive
set, with the three screws.

The assembled holder was turned over
and two wall mounting screw holes drilled
30 mm from the end as shown.

As per the drawing, a 25 mm diameter
hole, 35 mm deep was drilled to receive
the dowel. The dowel had been cut from a
broom handle which, fortunately,
management still hasn't noticed!

The dowel sits proud of the holder by 65
mm, sufficient that that the jaws of the
chuck need to be partially opened when
stored. Doing so ensures that the chuck
will sit square and securely on the holder.
Once the dowel was secured in place with
Evo-Stik, the holder was held in the vice
and the chuck was lowered over the
dowel. The locations of the three
mounting studs were established by
witness marks on the wood. Noting the
size of the mounting stud washers, three
clearance holes were drilled sufficiently
deep to clear each stud, washer and
securing nut.

Finally after a bit of a rub down with
sandpaper the holder was given a couple
of coats of varnish to protect the wood
from oil ingress. The holder was then
screwed to the wall. The chuck key on my
3-jaw chuck has silicone covering the arms
of the key which sits quite nicely against
the wall, but the 4 jaw chuck key is plain
so a couple of nails have since been added
to hold the key clear of the chuck body.

Being narrower than the chuck the
holder allows a comfortable and safe grip
below the chuck body when handling the
chuck. The drawing dimensions and
prototype are based upon my 126mm
chucks which should give a reasonable
guide for producing similar holders for
other chuck sizes. B
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Lathe Chuck Storage Solution ”
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Stepperhead
Lathe Construct

= Part 22

10N

Alan Jackson’s gold-medal winning Stepperhead Lathe series
concludes with his reflections on using the machine.

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

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

Assembly, Alignment and Set up

The general assembly is self-explanatory
and has been referred to in the previous
notes so | will concentrate only on
particular details.

A 1inch diameter test bar is required
that fits into the mandrel and is concentric
and in line with the mandrel axis. A piece
of straight bright mild steel should be
good enough, you have to be careful when
you fit a steel bar snugly in a steel bore;
lubricate it well before fitting. One of the
worst circumstances is that it can scuff or
pick up; virtually weld the two surfaces
together. This can happen with other
combinations of materials as well, it is
difficult to quantify the actual conditions.
Rough, dry surfaces in soft materials seem
most liable and hard smooth lubricated
the least. This is about all | know on the
subject and this is not a treatise on it. So
make sure the bore and test bar are good
smooth lubricated surfaces. A few times it
has happened to me when | have been
turning something and trying it for a fit. It
slides on just right then gets stuck;
becomes difficult to separate because
separation seems to increase the scuffing.
Often later inspection shows only a small
zone involved. So be careful.

With the saddle and crosslide adjusted
and operational it is now possible to align
the mandrel and overarm to the lathe bed.
Ensure that the triangular gib is adjusted
for a close sliding fit and use the top gib
clamp screw to lock the column firmly in
the bed block. A clock gauge with a
magnetic base, preferably a tenths clock or
the metric equivalent is mounted on the
cross slide with the gauge set horizontally
at the centre of the test bar. Adjust the
mandrel bearings to run freely with no
play at the test bar. | do not think you need
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The finished Stepperhead CNC lathe.

to preload the bearings, this is always
difficult to measure and overdoing it will
lead to bearing failure as well as additional
rotational resistance. Of course the
headstock must be locked to the vertical
column with the clamp screws just nipped
up for this operation.

The mandrel pulley can then be added
and its retaining nut fitted hand tight. The
clock gauge is positioned on top of the
overarm block to check the axial run out of
the pulley. Rotate the pulley and check the
axial run out. Tighten the three grub
screws in the pulley nut in an order to
minimise the run out until they are all
nipped up. If you have machined it all
carefully you should be able to get the run
out down to about 0.005 inch or less.
Replace the clock as before on the cross
slide and run it along the horizontal length
of the test bar noting the reading. The
head stock clamps can now be slackened
and given a tap axially to free them. A
long piece of 1 inch steel bar is placed in
the rear end of the mandrel.

The headstock can then be lined up with
the bed by tapping it in the direction
required with a mallet. Tighten the head
stock clamps just enough to grip the
column. Aim to get this alignment as
good as possible; but remember that you
can always return later to improve it.
Once you are happy with this you can
tighten the clamps and check finally that
nothing moved.

Now check alignment with the clock
along the top of test bar. This is an acid
test on how good the headstock and
vertical column have been machined at
right angles to each other. It also is

measuring the squareness of the bed
bars to the vertical column. If it was
machined dead square there should be
little run out (less than 0.005 inch over
say 10 inches or better). If it is more it
should be corrected. It is difficult to
determine were any error is. Either the
mandrel is not square or the bed bars are
not square or both. You could remove the
triangular gib and rotate the headstock
180 degrees reposition the test bar in the
other, (rear) end of the mandrel, and
check the vertical alignment along the top
of the test bar again. This will show that
if the error is the same it’s the bed bars
that need correction by careful scraping
at the dovetails. This all sounds rather
drastic and will hopefully not be
necessary. | was rather pleased to find
that my machine had a vertical run out of
about 0.002 inches over a 12 inch length,
which | was very happy with.

Assuming the vertical alignment is ok.
The next step is the overarm alignment.

The overarm should be extended with
the tailstock bore holes vertical. The
overarm clamps should be tight on the
overarm and just nipped on the vertical
column. The clock gauge is placed on the
cross slide to check and adjust the
overarm’s horizontal alignment by
traveling the accessible overarm’s length
with the clock contacting the side of the
overarm. Aim to get as good an alignment
as possible (Lowest movement of the
clock needle) after which the overarm
clamp block can be locked in position.
Check again after tightening the locking
screws to ensure nothing has changed.
Then check the vertical alignment, which

Model Engineers’ Workshop



again depends on the squareness in
machining the two right angled bores of
the overarm block.

When all is well it is now possible to
assemble and Loctite the tailstock parts
together and in line with the mandrel axis.
| must confess | did not do it this way so
you are getting the benefit of hindsight,
but | wish | had. In my eagerness to see
results | aligned and Loctited it more
crudely and spent ages correcting the
errors so be warned. It was only on
reflection that it occurred to me this would
be a much better way.

The tailstock barrel is fitted in the
tailstock sleeve and clamped with
maximum protrusion forward. The
tailstock sleeve, with the front and rear
members are assembled on the tailstock
tubes to the overarm. The front and rear
members will have already been Loctited
in position and the bores for the clamp
and rack machined. The tailstock vertical
column and bed clamp block are installed
in position with the bed and column
clamps left loose. The tailstock assembly
is then moved up close to the headstock
by sliding the overarm along in its block
and the tailstock barrel is slid into the
mandrel bore. The vertical adjustment for
the overarm will probably also need to be
set by slackening the overarm block clamp
screws to the vertical column and raising
or lowering the overarm block.

You will probably need two pair of hands
(That is a minimum of four hands) and a
good supply of patience but that's the
plan. The bed clamp is clamped to the bed
and the tailstock vertical column rotated to
get the best alignment. You will probably

have to clamp and unclamp the various
clamps as you adjust everything in order
to get the desired alignment. The tailstock
tubes can be rotated to align the barrel
and the overarm can be unclamped at the
main column to rotate the overarm to get
the tailstock tube bores vertical. When you
a happy with the alignment, mark the
tailstock tubes (with a felt tip marker) so
that they can be removed and replaced in
the same positions.

The assembly can then be retracted from
the mandrel and dismantled for Loctiting.
You should check the Loctite or equivalent
data sheet for setting time etc. | used
Loctite 603, which has a setting time
around 10 to 30 minutes approx. So apply
the Loctite and reassemble the parts then
slide the overarm close up to the mandrel
and insert the tailstock barrel into the
mandrel bore. All the clamps should be
tightened while the Loctite sets.

A final check should be made on the
tailstock barrel by retracting the overarm
and tailstock and checking the tailstock
barrel for vertical and horizontal parallelism
with a clock mounted from the cross slide
via its magnetic base. Check to see if locking
and unlocking the various clamps affects the
alignment. Ideally there should be no input
from clamping and unclamping. If a clamp
does deflect the barrel too much it should
be investigated and corrected.

Only when the main motor and inverter
installed and the machine is up and
running is it possible to finish machining
the mandrel nose as shown in Drawing 16.
The collet and other chuck back plates can
then be finalised and mounted on the
mandrel nose for finishing concentrically.

Multi-purpose Lathe

The collet chuck body is now machined
to fit on the mandrel nose. This will be
machined on your usual lathe. The 7
degree tapered recess should be carefully
opened up to fit the mandrel nose. Check
against the mandrel nose using marking
blue to get a fit whereby the taper fits
into the recess allowing only about 0.002
inch clearance at the flange faces which
are nipped up when the chuck is fitted to
the mandrel nose. You will have to
remove the chuck and collet chuck body
from your lathe mandrel or remove the
mandrel from the Stepperhead headstock
or pre-make a reference master to
achieve this. The camlock fitting is fairly
unforgiving and does require accurate
machining to work correctly. There is
little room for adjustment if the tapered
bore is made too big, it will require a lot
to be cut off the face to correct it. This
procedure is required for each chuck
fitting. So it is a good idea to machine all
the chuck backplates at the same setting
if at all possible. This of course means
the expenditure of buying a 3 and four
jaw chuck.

The collet chuck body, or backplate, is
then drilled for the camlock chuck studs
and retaining screws. The chuck studs are
screwed into the body so that the body is
retained firmly on the mandrel nose
when the camlock lock pin is rotated
clockwise from between a 100 degrees to
170 degrees from its unlocked position.
Screw the camlock chuck stud in or out in
full turn increments to achieve this. When
you are happy with the result the M3
socket head cap screws are fitted to
prevent the chuck stud from unscrewing.
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: G0RE TO. JUST SPINDLE_LOCKNUT
ss 8 g L@ CLEAR BOLT 0/D o3 MATERIAL: MILD STEEL
30 CENTRE
- - DRILL i
= ) = /—F\ n =<
ﬂ—‘ _l«“_] = ‘ij’ fL/w‘ NG
;
e o ®_J8.2 HOLE 4 DiA
375 BSW OR - FOR TOMMY BAR
DRAWBOLT PULLEY LOCKNUT At QNENSIoNS I WL s
ATED . M R = M
T DIA PlN_F INISHED h/'H'E\l.l’\L M”_U STEEL }‘meE"‘lll"\L M‘LD STEEL CITFP_}FF‘\'"}E-‘E\D
FLUSH_WITH O/DIA  THIS ITEM CAN BE MADE e
‘QI"'TTT“‘F&.‘:E,\’E. &FJER FROM A STANDARD BOLT T —— MILLING HEAD SPINDLE
L FUL 1 | NINE ik AL
LOCKNUT ON BOLT WITH THE PULLEY LOCKNUT IN YET ) K
Rl ) POSITION ON THE DRAWBOLT JETAIL DRG. No. 058
Copyright (@ J A Jockson 2005
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The chuck stud does not fit tightly into
the chuck body there will be some slight
movement which is ok. If a particular stud
will not adjust very well you can try
swapping the chuck studs, this may well
fix the problem. This procedure will be
required for each chuck fitting.

A check can now be made for the cross
slide squareness to the lathe bed.

Assuming that the mandrel is set
parallel to the bed axis, a clock can be
mounted in a chuck on the mandrel. An
extended bar at right angles to the
mandrel axis should allow the clock
mounted on this bar to sweep over a
reasonable arc. Note the clock reading in
two points on the front face of the cross
slide, which ideally should be the same.
To correct any out of square errors the
saddle will have to be removed and the
inner face that contacts the bed bar
scraped to achieve the desired
squareness. Try to achieve somewhere
between zero to 0.002 inch in the concave
direction over say 100mm or better. This
ensures that a turned faced off surface
will not be convexed.

Setting up the Stepper Motors

This will depend to a large extent on the
CNC system chosen. The CNC system
will most certainly supply comprehensive
set up procedures for the whole system
and their recommendations should

be adhered to. There is also extensive
information available on the Internet
where CNC forums discuss and give
detailed instructions on methods and

problem solving. This is your lifeline and
support help desk.

Stepperhead Operation Notes

Until another Stepperhead is built you only
have my biased opinion on its capabilities.
I would say that it is surprisingly rigid
compared to similar size lathes.

| think headstock and mandrel add
much to this. | expected that the
headstock being attached to the bed via
the vertical column would be detrimental
to the overall rigidity but | have not
noticed it. Conversely one could argue
that when the vertical column clamps are
tightened, plus the additional stiffness of
the overarm connecting to the bed,
provides as rigid a mounting for the
headstock as any conventional bolted
arrangement. | have easily parted off 1
inch mild steel bar without any hint of
distress or chatter and have purposely
turned parts extended further from the
chuck than is sensible with no hint of
chatter. The saddle drive works very well,
| can make a deep cut on manual or
power feed and wind the tool slowly back
without a fine additional cut being added
due to spring (or saddle racking).

| am going to claim that this is due to the
saddle drive leadscrew position moving
the saddle without importing too much
twisting moment although this is difficult
to prove.

It is after all a test bed incorporating
many untried and unconventional features
and my first experience with CNC, stepper
motors and electronic control. | have got

used to the presence of the over arm, it
does not seem to restrict or hinder
operation. The overarm is also very useful
for attachments etc. The gains in rigidity
provided by the overarm being locked to
the bed and headstock are quite palpable.
The topslide can be moved anywhere on
the cross slide. Full use of this is realised
when say turning a steep taper. The
topslide can be positioned so that the
cutting tool is past the centre of the
component being made and the lathe run
in reverse. This enables easy access to the
top slide handwheel whereas normally the
topslide will be positioned awkwardly
close to the chuck. One is spoilt for choice
here because this same operation can also
be done with CNC control by setting the X
and Y axes to move in unison to generate
the same taper and at a controlled feed
rate if required.

| am very happy with the TurboCNC
control programme. It can do everything |
require. Although it is only a DOS
programme and seemingly quite basic it is
easy to operate and set up and it works
well with the older and inexpensive lap
top computers that have parallel port.

| have even evolved a screwcutting
method whereby the CNC programme
controls the screw pitch and length of
thread but the screw thread depth control
is manually applied ahead or during the
cutting operation. This is very useful for
one off operations, which are generally,
for me, most of the time.

One comforting aspect of a Manual/CNC
mix is to be able to set up for a CNC based
operation and dry run through the program

MOUNTING ROD ENDS THREADED MB.

CRILL CLEARANCE HOLES IN MOTOR BCDY
& FIT BRASS NUT STRIP INSIDE MOTOR
LOCATE HOLES SO THAT PULLEYS
LINE UP WHEN ASSEMBLED (SEE NOTES)
4 DIA HOLE
TOMMY BAR
BELT GUARD MOUNTING POST
DRILL & TAP M5 IN TWO PLACES

AS SHOWN FOR ALTERNATIVE LOCATIONS
GLUE A THIN RUBBER SHEET TO THE POST
FACE TO ADD FRICTION TO THE INNER
MOTOR BELTGUARD MOUNTING SURFACE

45¢
45°

IN NUT

"FIGURE OF B" TWO PIN MAIN POWER OUTLET
SOCKET U FOR CONNECTION TO POWER LEAD.
MAKE PLASTIC INSULATING BLOCK, MILLED OUT
. 65 - TO. ACCEPT SOCKET SCREWED INTO POSITION
& PROVIDE SPACE FOR THE MOTOR CABLES.
. Fix BLOCK TO MOTOR BODY AS SHOWN. TAP TWO
(& i _I‘] M3 HOLES INTQC MOTOR BODY TO SECURE BLOCK
: i
——le=——t———1 il
@ \

o pia L]
P O
o~
y Y
FOR et
LA aD o MOTOR PULLEY BORE TO FIT MOTOR
DIA Dia SHAFT ALL OTHER DIMENSIONS AS

SPINDLE PULLEY ON DETAIL

MAKE MEW NUT TO FIT MOTOR SHAFT THREAD.
TAPERED CONTACT
BORE OF PULLEY.
WITH PULLEY.

FACE OF NUT TO MATCH
END CF NUT TQ BE FLUSH
DRILL TWO HOLES 2 DIA X 2 DEEP
OUTER FACE TO

ENABLE NUT TO BE TIGHTE

DRG.058

ALL DIMENSIONS IN MILLIMETRES
UNLESS OTHERWISE STATED

STEPPERHEAD
MLLING HEAD MOTOR
DETAIL DRC. No. 060

NED

Lopyrignt

@ J & Jockson ZOD8
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Multi-purpose Lathe

PLASTIC KNOB

DOVETAIL SECTION 12 RETANED
BY B0°® END TO SCREW AND 29, 30 _
MATCHING BORE IN DOVETAIL

SLIGHT RELIEF
AT CENTRE

& 7 TR ey
= DRILL 10 DIA FIRS
z LOCTITE IN SiTU THEN CRILL 8 DIA IMPINGIN
o 6 DA 10DIA, INSERT 8DIA THEN PIN IN POSITION
o
0
Jro
<y,
OL{
DRILL HOLE WITH A DIAMETER
HALFWAY BETWEEN ACROSS
FLATS DIM. & ACROSS CORNERS
3801 0IA DIM THEN HAMMER OR PRESS
W = FIT ALLEN KEY SECTION INTO
48 DIA .50 HOLE.
‘J'\\.
“qu‘l
MANDREL LOCK o
MATERIAL: MILD STEEL °
ME THREAD
. 50 13 6y,

ADJUST SCREW LENGTH SO
THAT THE HANDLE FARKS IN

7 THIS POSITION

BED STOP
MATERIAL: MILD STEEL

Q

2 2 DIA PIN THROUGH & ABOUT
© 2 DEEP INTO B DIA TC LOCK
% 8 DIA IN POSITION

INSERT 10 DIA ROD o
O Q

s
+ o
i
it
t
A &
40
~By i
D4k,
0 Ex fop
"oo Pag
£ MULTIKEY
2 MATERIAL: MILD STEEL
z
[+
o
|:J T
i

ALL DIMENSIONS N MILLIMETRES
UNLESS GOTHERWISE STATED

STEPPERHEAD
MISCELLANEQUS COMPONENTS
DETAIL DRG. No. Ol

B J A Jockson ZOOB

Copyright

with the cutting tool away from the material
being cut. This can also be done on full CNC
but the advantage is that when satisfied
with the programmed operation, the tool
can be gradually advanced to come into
play with say the topslide handwheel. This
gives a feeling of control over the electronic
mindset rather than it doing what it wants
without your permission. | am sure
dedicated CNC people will laugh at this but
it works for me.

The computer replaces the gear train and
gearbox that normally drives the saddle
and cross slide. The choice of feeds, screw
threads, tapers etc. is infinite and instant. |
like to think that it may also cross the
learning gap between manual and CNC
operation because of its cross gender
multi-purpose features. (This assumes that
manual and CNC operatives have genders
- but let’s not go there.)

The plus points are: The stepper motor
driven headstock makes dividing easy and
error free. The requirement for
countershafts, clutches, back gears, lead/
feedscrew gear trains, screwcutting/feed
gearboxes, tumbler reverses and jockey
pulleys are eliminated.

This allows the main drive motor to drive
the mandrel only. Smoothly, quietly,
without power loss and unwanted,
secondary, inputs from ancillary drives,
which can and do affect surface finish. The
Taper roller headstock is grease lubricated
avoiding constant attention.

Various attachments can also be to be
added to increase Stepperhead’s
versatility. The overarm provides a useful
attachment point for potential devices. |

January 2015

have added a boring and facing head and
a keyway cutting attachment that also
provides the basis of a ball turner and a
rotary broach.

A small lever operated drilling
attachment could also be very useful;
perhaps using the existing milling head on
a sliding base for instance and /or a third
axis for a CNC milling head.

There are of course alternative
permutations of this design. It would be
quite feasible to fit the horizontal overarm
and integral tailstock to a conventional
fixed head lathe. The tailstock also gains in
rigidity by being fixed to the lathe bed and
headstock via the overarm. This would
then provide a rigid horizontal arm to
mount a milling head and other
attachments. The saddle then gains
additional movement along the bed under
the tailstock barrel and avoids the saddle
having a notched cut-out to clear the
tailstock thus enabling more use of the
lathe bed. The Stepperhead leadscrew,
saddle and cross slide configurations
could also then be used with advantage.
The fixed height overarm/tailstock
assembly would also add stiffness to the
headstock and bed and tailstock, all good
things for lathes.

At the 2012 M E Exhibition | entered the
lathe as part of the SMEE Workshop. One
of the many questions | was asked was
why was the construction article so
lacking in general description of the
Stepperhead lathe. | could only reply that
they look up MEW 151,152 & 153
published in 2009, where a complete
description was published. So | tried to

minimise repeating this text in the
construction article.

Congratulations to anybody who builds a
Stepperhead. | hope you will be pleased
with the result, but of course cannot
surmise how you will judge it - for me it's
fingers crossed. | would like to thank MEW
and it's editors for taking a risk and
publishing this long construction series
and beg for tolerance from all those who
had no interest in this subject, clogging up
their magazine. But you never know, it
might have created a few converts. Looking
through the advertisements in MEW of
available lathes it seems to me that, apart
from variable speed being available on
some machines and chuck mounting
improvements, little has changed in the
design from about 1960. The available
models still represent what was made for
machine shops of that time and earlier,
with hardly any accommodation for the
variety of operations that a home
workshop requires. | know | will be shot
down for these last comments, but with the
advances in technology that have been
made since then, it would not be a bad
thing for some of this to be incorporated
into the new machines. In fact | think it
would be a step ahead.

Further technical information on
Stepperhead including CNC initialisation
files, stepper motor settings and a
materials list are available on our website
at www.model-engineer.co.uk — select
‘workshop’ from the black menu bar, them
choose machines from the drop down
menu. Stepperhead will be near the top of
the list of articles. B
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MODEL ENGINEERS®

NEW ADDITION TO PRODUCT RANGE

* 1130GV Variable Speed Lathe
* 1 Axis DRO available

VISIT OUR WEBSITE FOR FULL
PRODUCT RANGE

<1130 GV Lathe
* 280mm swing
__* 700mm be

* Power cross feed

* Spindle bore 38mm
* Fully equipped

Table
power feed

* Now with 3Bmm spindle bore S/aabig

ﬂ - VM30 x 2MT Westward Road, Stroud, Glos GL5 45P
E t\ :U:T:vﬁb;‘” {Just 4 miles from Junct 13 M5 Motorway)
700mm Table Tel: 01453 767584
ikt Tl Email: sales@toolco.co.uk

- www.toolco.co.uk!

" NANABLE SPEED MILLS Unit 4, Ebley Industrial Park,

View our full range of machines and
equipment at our Stroud Showroom

Phone for opening times before travelling

£ b Optional 2 Axis DRO
%__ available

I TAPS & DIES

I
il Excellent Qualily manufactured-supplied .Elﬁmmﬂ 3 Ruis 790 CNC '

British-box HQS taps dies cuts stainless
ME5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

From Only £1420.00 inc vat i
Tel: (01269) 844744 or |
Order Online 3
. — www.routoutcnc.com  _ |

~—Unit§ Forge \Way, Citveland Trading Estate

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

Dar!mg‘ton Co. Durham. DL1 2P

Heta Is]lfor Model Makers

Cnnmt us furaCapper Brass, Aluminium,
= steel| Phusphor Bronze ete.

PHONE & FJU( I}1 326 381300

e-maﬁ sales@m-machine.co.uk
Wikw.m-machine-metals.co.uk

Fram drawing, skefch, pattern efc,

Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

Macc

Model
Engineers
Supplies LTD
01614 082938

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

We stock copper, brass, steel
and all tube. Also stock a wide
renage of flat, round, hex and
square , In steel, stalnless stes|

sliver steel, bronze, brass, copper
and many more

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

.alpai Full range of Steam
= o ; |i fittings and some new

Wide range of BA bolts and nuts

marine boilers.
64 www.model-engineer.co.uk

THINKING OF SELLING YOUR LATHE

MILL OR COMPLETE WORKSHOP?

and want it handled in a quick,
professional no fuss manner? Contact
David Anchel, Quilstar (Nottingham).
ISGI oGy

MODEL ENGINEERS’ 9

WORKSHOP .2

BIN DER
£8.50 each
includes VAT Tiudsrp.

Call today for yours... 0844 848 88 22
or visit our website and Order online...

5
=
www.myhobbystore.co.uk/MEWBind

www.model-engineer.co.uk

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

www.quillstar.co.uk
Telephone: 0115 9206123 Mobile: 07779432060

TR R

After nearly 23 years running this hugely jﬂ _ '5) 1] 1

I would now like to spend more time with my family, yoih
interested in purchasing this lifestyle occupation gent }
in glorious East Devon, then please email or write to
David Fouracre, The Tool Box Li L
Umborne Bridge, Colyton, Devon EX24 6LU = e: |nqulhetuolbox org.uk
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Models with 2 of us having over 70 years experience. We not only build

JIYNX MODEL WORKS LD, || |4 HEB0:BNs Gie 4 MPC
¥ Units 5, 6C & 6D Golf Road Industrial Estate, is it
" Enterprise Road, Mablethorpe, Lincs. LN12 1NB .m:;;mn'?ﬂ T TN M Metal Procurement Company
" Tel / Fax : 01507-479666 i bought a kit, we can help | The Routoul GNG software Stockists of Carbon. Allov. Tool. D
Website: www.lynxmodelworks.co.uk N e o ar?t; Staﬁ'lgiessasrtearl‘é “:& sog i’la:ltailt?:
T yuww.lwesteamklts.cum b Trree 2.5 amp Microstepping Dia, Sq, Hex, Flats, Sections, Sheet & Blocks.
Email: info@lynxmodelworks.co.uk | Stepper Motor Drive Boards . <l oo oo il id o
| 4 Easy LPT Breakout Board y ze.
i ¥ Free Routout - Linux EMC €D We also buy unwanted tools & machinery
WORKING SCALE MOD E LS AND : :‘Cfrin‘ﬂ'?m?#.i cn.lc"uf;r £rf1ﬁj e Unit1. 4, Lyme Street, Rotherham S60 1EH
SPECIALIST SERVICES IR T ol www.metalsprocurement.co.uk
i Tel (01269) 844744 Embnpwl‘s{mmnmkn i ;
Lynx Model Works Ltd — 11 Specialist Engingers building Live Steam o) driinihetlimngal Tel: 01709 306127 Fax: 01709 306128

beautiful Working Live Steam Locomotives from gauge 0 fo 10 147, BRITA
Traction Engines from 3;” to 6" Scale, Stationary Steam and Steam AVOURITE P IMO
Launch Engines but will also complete your unfinished project for you f‘JJ‘}j:Jff_an T

or renovate the one you've just bought, inherited or simply wish fo

rejuvenate in our Lynx Model Restorations Ltd division. rranswave

COMVEATERE

Lynx Model Painting and Machining Services Ltd will help you by STATIC CONVERTERS,
manufacturing Specialist parts to assist you complete your current or ROTARY CONVERTERS, DIGITAL | [ it B TS YR ET N
planned project. We also will give your cherished model that professional INVERTERS, MOTORS, INVERTER- Sy B o i e o b} e el
painted and lined finish to truly complete your project. MOTOR PACKAGES, CAPACITORS. Tl 4 {0)1206 251 792 el sluovalcem
INVERTER PRICES FROM £99 + VAT www.cowells.com
Lynx Model Boilers Ltd sells a range of Fully Certificated and EC Compliant Call: 0B00O 035 2027 Manufachures of high precision screwcutting lothes,
all silver soldered Copper Boilers, even for up to 10 14" gauge locomotives. transwave@powercapacitors.co.uk B harolpgical collet{othes and

We are also Agents for Stuart Models and build the ones that Stuart don’t ! CONVERTERS MADE IN ERITAIN SINCE 1584:

milling machines, plus com; sive @Ecessony rangs.
T

3-YEAR WARRANTY ON ALL CONVERTER

Live Steam Kits Ltd manufactures a range of fully machined locomotive ﬁSPSRL‘IJHDEL[l)cI"ISﬂ:.N B&}E\yT 33?&2&% r?ouﬁ!\ﬁgw
Self Assembly Kits in 5" and 7 14" Gauges. L

ool : EMC REGULATIONS, THE LOW VOLTAGE
Visit our Websites: DIRECTIVE and BS EN IS0 61000-3-2:2008,

www.lynxmodelworks.co.uk www.livesteamkits.com
or contact us today with your requirements for a no-obligation quote
or discussion,

TEL: 01507-479666

ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

ALL STEAM LOCOS WANTED

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

. FREE VALUATIONS - with no obligation

VALUATIONS FOR INSURANCE

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

CASH PAYMENT - on collection.
WORKSHOPS BOUGHT AND CLEARED

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

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com
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SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,

MITSUBISHI ELECTRIC
MI “BI Hl n] HIGH PERFORMANCE
INVERTERS
For serious machining duty!
240-volt 1-phase input Inverters for you to run a dual-
voltage {Delta wired) three phase motor off your do-
mestic 1-phase supply. Six sizes from 0.1kW(0.12hp)
to 2.2kW(3hp)., CNC COMPATIBLE.
Built-in user keypad, frequency display & Digital Speed
Dial. Unique Emergency Stop Function.
Advanced Torque Vector control for optimum

performance. High Reliability & Long design life.
Fully CE/UL Marked and RoSH Compliant. MITSUBISHI
Compatible with our Remote Control stations, and can ELECTRIC

be supplied pre-programmed at no extra cost.

Prices from £133 inc VAT

I“Em HEMMI FIN"“NTS suitahle for use with all our Mitsubishi
ctric, IMO Jaguar CUB and iDRIVE

Inverters. Also ava:lable for other makes and models of VSD

including TECO, OMRON & AEB.

Industrial grade push buttons;

Featuring START & STOP Pushbuttons, FWD & REVERSE,

RUN, JOG, & VARIABLE SPEED POTENTIOMETER.

3-wire control, NVR (No-Volt-Release) function for greater

Remote control station Pendants

safety. Beware of low quality copies of our original tried and
tested controls, Fitted with 2-metre control cable and

supplied with wiring diagram and programming instructions
Inverter

to  suit your make and model of drive.

From £67 inc VAT
INODRINENVERTERS 22

230V 1-phase input, 220V
3-phase output, for you to run a dual voltage three phase
motor off domestic single phase supply. Five sizes: 0.2kW
up to 2.2kW (3hp).
Built-in programming keypad display & Digital Speed Dial.
Low-cost Inverter drive with simplified torque vector
control. Integrated EMC radio noise filter as standard.
CE Marked. Compatible with our Remote Control stations,
and can be supplied pre-pregrammed at no extra cost,
Prices from £119 inc VAT

Perforrnance Inverters

AGUAR GUB INVERTERS 35

230V 1-phase input, 220V 3 phase output, to run a dual
voltage three phase motor off domestic single phase
supply. Four medels: 0.4kW up to 2.2kW (3hp). Built-in
programming keypad display and Digital Speed Dial.
Advanced torque vector control for optimum motor

performance at low speeds. CE Marked. Compatible with
our Remote Control stations. Prices from £174 inc

IMO "Jaguar CUB” High

The original and best lathe speed control
system, suitable for MYFORD ML7, Super 7, RAGLAN Little John, &
BOXFORD lathes. Pre-wired ready fo go!
NOW WITH AN AMAZING 10-YEAR WARRANTY!
. Power Range: 1/2hp, 1.0hp, 2.0hp and 3. Ohp,

Smooth control across entire speed range, giving chatter free machining, and
an excellent finish that is unattainable with single phase motors!
Quiet, vibration free operation. Fully EMC Compliant.

High torque even down to the lowest speed.

Powered from domestic 240V AC single phase mains.

Complete electronic motor protection, Featuring START & STOP, FWD & REV,
RUN & 1OG, and VARIABLE SPEED. Simplifies screw-cutting and tapping.
Designed & Manufactured here in the UK by Newton Tesla.
1S09001 /2008 Quality Assured.

Prices start from £430.80 including VAT UK Delivery is £18,

Full terms & conditions on Extended Warranty are available on our website.

of 240V Single Phase

and 220W/415V Dual |

Voltage Three Phase motors in standard
Metric sizes. Foot, Flange & Face mounting
options. 4-pole (1450revs), 2-pole
(2800reys) and 6-pole also available,

We stock a large range

We have extensive knowledge regarding
which motor frame sizes go on which

machine, and will match the correct
specification of moter for you.
240Y  Single Phase

IMFEMM "“'un and 220/415Y 3PH

"Dual Voltage” motors in standard imperial
B56 frame sizes to suit Myford, Boxford and
Raglan lathes, Foot, Flange & Resilient
mounting versions available in a range of
sizes from 0.33HP to 1.0HP,

PAYMENT ACCEPTED BY ALL LEADING CREDIT / DEBIT CARDS AND PAYPAL.
TECHNICAL SUPPORT AVAILABLE 7-DAYS A WEEK

CALL OUR SALES TEAM NOW ON 01925 444773
IMPERIAL & METRIC MOTOR PACKAGES, Comprising a Mitsubishi Electric D7205 High Performance
Ve-:tor Drive, new 3PH motor, and Remote Control Station. The Inverter drives are supplied ready pre-

IH'EHTIH “m“n & ﬂm“TE Pncua!s grammed and “auto-tuned” to the matched motor for optimum performance. Foot, Flange or Face

mounting options. 4-pole (1450revs), 2-pole (ZBUDrevs) and 6- poEe also available. Packages ranging from 1/8HP to 3.0HP. Prices from £208.

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Long Lane, Warrington,

Cheshire WAZ 8TX, Tel: 01925 444773, Fax: 01925 241477
E-mail: info@newton-tesla.com

Visit our new online webshop at www.newton-tesla.com

Finduson

Facebook

‘ systems




- - - MYFORD Super 7B
-« Beautiful! -,
Genuine Used Machines & Tooling o
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
.. 4 www.homeandworkshop.co.uk ¢ sales@homeandworkshop.co.uk
— ey Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-Ipm E&F 87

10 minutes from M25 - Junction 3 and South Circular - A205

Myford ML7B o W& ol bt - ®

’ +stand y y 1 rare Iong bed

£2750

\ e
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4 MYFORD GENUINE PARTS

Running out fast!!

check the web site for full list!

e 312" RobRoy chassis,
castings, plans etc. £475
© 5"Pansey chassis,
castings, plans etc. £750
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‘Myford Super 7B" & ‘Super 7 large bore’



SOFT JAWS

B0mm &
Was: £35 NOW £29 ¢
100mm
Was: £38 NOW £32
125mm
Was: £41 NOW £35 Other
160mm Sizes
Was: £47 NOW £39 Available

Spc INOEXABLE

RERPLACEMENT TIPS
1/4" f 6mm Was £18.80 NOW £15.60
5/16" / Bmm Was £18,80 NOW £15.60
3/8" / 10mm Was £20.60 NOW £17.00
172" # 12ZmmWas £20.60 NOW £17.00
5/8" f 16mm & 3/4" / 20mm
Also Available
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The Milling Machine

This book deals with the
process of choosing & using a
milling machine & its
accessories, Im addition to the
machine itself, the accessories
Include cutters, cutter chucks,
clamps, vices, angle plates;
ratary tables etc.

£6.95

Screwcutting In The
Lathe

One of the mast useful
functions:of the modern lathe
is its ability to cut any form of
extrenal & internal thread of
any thread form, pitch or
diameter within the overall
capacity of the machine

|

WORKSHOP PRACTICE: 3/

BANDSAW /‘;%’ STRAIGHT / :
BLADES SHANK l

&=z Y/
Carbon, 14TPI to fit H80 £14.50 ORILLS

CHESTER

Machine tools

Clwyd Close,
Hawarden Industrial Park,

Hawarden, nr Chester

CHS 3PZ.

ORDER LINE: Ol=244 531631

Bi Metal 18TPI to fit HB0 £16

Carbon, 18TPI

Bi Metal, 14TPIto fit H110 £17.20

to fit H110 £12.60

Other Blades Available

INDIVIDUAL STEEL
FOR FLY CUTTERS

CONQUEST
LATHE
TOOLPOST
(‘ /% 4 HOLDERS
Was: £3.92 Was: £2.78 Was: £12.24

Was: £2.13

3/16" £1.80 5/16" £3.30 1/4" £ 2.30
Fly Cutters Sold Seperately

£10 each

The Mini-Lathe

This boaok is a complete
tourse on using & improving
this new genaration af fathes.
It explains everything from
setting up & tuning the
machine for best
perfarmance to using and
‘tuning’ the machine,

£6.95

Milling Operations In
The Lathe MILLING
A COMPLETE COURSE
Qne of the most popular
tiltles in model enginesring
books for almost 60yrs was
milling in the fathe, which 1st
appeared in the 1920's &
continued In updated &
revised editions until 1983,
This book replaces it

Available In Metric Tmm - 12.5mm
& Imperial 1/16" - 1/2"

= Vertical Milling In The
. Home Workshop

This 3rd revised edition
includes descriptions of many |
of the very wide range of
operations possible with
photographed examples, plus
info an machines, accessories,
sutters, chucks etc.

£7.50|

Milling A Complate
Course

All of the projects within this
book are extensively

lustraced & include full
warkshop drawings, Once
fallowed through, the reader
will have amassed a weaith of |
practical skills,

END MILLS
Available In Metric & Imperial

1

SLOT DRILLS

Available In Metric & Imperial

i

‘ > [-" Lathework, A Complete
o Course,

This baok assumes no
previous experience & using
the miedium of 12 fathe
turning projects will lead
prospective model ¢ngineers
through all the basic
techniques needed ta tackle
ambitious projects

£ 8.75

The Model Engineers
Workshop Manual

The 3rd book by highly
respecied author George
Thomias will undoubtedly
hecome the bible for both
novice & experienced alike.
containing over 300 pages on
most aspects of machining,

£7.50 | | Mesermaamss |

o CHESTER

Machine Tools

OPEN WEEK
% gg # *a'_- a qﬂ”ﬁw@p i‘.

CLEARANCE

Up to 50% off

DISCOUNTS

Big Reductions On New Items

1st - 5th DECEMBER

CHESTER BRANCH ONLY

£7.50 | | womosor pracnce sonss, 35 | £7.50] £26.35)

BELT & DISCS COOLANT

Coolant / Cutting fluids are used in metal
machining for a variety of reasons such as
improving tool life, reducing workpiece
thermal deformation, improving surface
finish and flushing away chips from the
cutting zone,

1" x 5" Belt & Disc Sander
BELTS: was: £2.40 now: £7.00
DISCS: was: £12.00 now £10.00
Both available in 804, 120#,
180#, 2404 Grit

1 Litre was: £10.36 NOW £8.60
5 Litres was: £30.34 NOW £25.00

25 Litres was: £157.24 NOW £131.00
(25-1 Mix)

4" x 6" Belt & Disc Sander
BELTS: was: £8.40 now £7.00
DISCS: was: £8.40 now £7.00
Both available in 80#, 120#,
1804#, 2404 Grit

Dont forget we also
sell Coolant Systems,

emo Items

BI-METAL HOLE SAWS
Items below 32mm / 1-5/16" have a 1/2" 20UNF bore,
Items above 32mm / 1-5/16" have a 5/8" 1BUNF bore.

hoses & Hose Fittings
9/16" / 14mm £2.38  1-1/16" / 27mm £3.79 *
5/8"/16mm £2.53 1-1/8"/ 28mm £3.98 %

11/16” £ 18mm £2.81 1-3/16" / 30mm £4.32

3/4" / 19mm £3.06 1-1/4" { 32mm £4.47

13/16" / 21mm £3.18 1-5/16" / 33mm £4.76 1-9/16" / 40mm £5.33
7/8"/22mm £3.35 1-3/8"/ 35mm £4.89 1-5/8"/41mm £5.54

01244 531 631

Hawarden Industrial Park 1-13/16" / 46mm £6.07

pavarden Free Tea, Coffee || 15/16”/24mm £3.48 1-7/16"/37mm £5.09 1-11/16"/ 43mm £5.67  1-7/8"/ 48mm £6.31
Pt Soit Drinks, Biscuits || 17/ 25mm £3.67 1-1/2" / 38mm £5.20  1-3/4" / 44mm £5.86 2"/51mm £6.53

E&OE



