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ACCESSORIES

Lathe Chucks, Drill Chucks, Tipped
Tools, Boring Bars, QCTP, HSS Tools,
End Mills, Slot Drills, Machine Vices,

Ceriani 400
Series Mill
=1S030 Spindle

Clamping Sets, Slitting Saws, Arbors, = Table size -
Boring Heads, Radius Mills, DROs, 580 x 150mm
Rotary Table, CNC fits, Collet Chucks, » Travel - 420 x
Coliet Sets, Flanges, Face Mills, 160 x 300mm
Shell Mills and Much More... (XYZ)
= 1.5 KW Motor
= 100-3000 rpm
vari-speed

« Weight - 150 Kgs

All lathes and mills are backed by an
extensive range of tools and accessories
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I Ceriani 203 Lathe

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

* Semi Norton gearbox + Four selectable feed rates
* Vari-speed option ~ plus screw
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MORE MACHINES AND ACCESSORIES ON LINE
Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide

Please contact us for stock levels and more technical detail

All of our prices can be found on our web site:
www.emcomachinetools.co.uk

PRO Machine Tools Ltd.

17 Station Road Business Park, Barnack,
Stamford, Lincolnshire PE9 3DW

01780 740956 - 01780 740957
sales@emcomachinetools.co.uk
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Centre Punch

WELCOME

2015 marks the 25th anniversary of the original
publication of Model engineers’ workshop

elcome to this celebratory
special publication to
celebrate 25 years of Model

Engineers’ Workshop!

The most engaging hobbies and
pastimes are those that challenge
both the hand and the brain; the
most satisfying are those that leave
you with something you can look
at with pride and say ‘I've made it’.
Surely that means hobby engineering
- linclude everything from model
engineering to vehicle restoration
and all points between in that.

It’s particularly rewarding to
produce this special with the blessing
of Stan Bray, the man who realised
there was a gaping gap in the market
for a publication on tools and
techniques to complement our sister
magazine, Model Engineer. Now in
his nineties, Stan is hale and hearty
and still a regular reader of MEW,
though he admits that he does more
woodwork than metalwork these
days.

[ have been an MEW reader for
about fifteen years but, thanks to
my Uncle, I have a nearly complete
set of MEW magazines. In compiling
this special I have had an incredible
journey through the years going back

THE MYHOBBYSTORE

92 pLANS LIST

Inspired to make something, but
looking for ideas? Browse through the
suggestions in this list of useful plans.

www.model-engineer.co.uk

and forth through my collection.

A fantastic resource of ideas and
ingenuity has appeared in MEW since
that our first issue in 1990. So how do
I choose a representative selection
with so much to choose from? For a
start, in a special everything has to
be self-contained, so these have to

be relatively short, concise articles.
Ialso wanted to reflect the great
variety covered by MEW.

The optical centre punch, grinder
rest, Lammas tool post, precision
level, instrument vice, boring bar and
tangential tool are all items that will
be of real benefit in any workshop.
Although rewarding items for anyone
to build, with care they are all within
the reach of the relative beginner in
the hobby. The four jaw chuck and
ball turning tools are more advanced
projects that should inspire readers.

MEW often carries articles on
‘machine modification' and to
represent these I have chosen a classic
on mini-lathes, which today are
probably more numerous than any
other machine in home workshop.
Such features are obviously of
interest to owners of these machines,
but typically contain ideas with much
wider application.
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The other aspect of MEW is articles
on techniques. The arc welding and
hobbing features here reflect how
these range from those aimed at the
complete beginner to more advanced
subjects. The four facet drill grinding
article is a good example of one that
combines theory with a practical
accessory - one that could easily be
used with the grinding rest.

As editor of Model Engineers’
Workshop, I'm obviously keen to
welcome you to the ranks of our
subscribers. Personally, I still prefer
paper subscriptions but an increasing
number of readers have ‘gone digital"
I should note that anyone taking out
a digital subscription to the magazine
gets online access to all twenty-five
years of the magazine as well as
download and keep copies of the
subscription issues.

I hope you enjoy this journey
through a quarter century of one of
the most rewarding hobbies. @

Editor
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TOOLS & TECHNIQUES - YOUR ESSENTIAL WORKSHOP COMPANION

HOME MADE A HOMEMADE FOUR-JAW m MARKING THE FIRST m ; m m MODEL ENGINEERS’
PRECISION OPTICS CHUCK FOR THE LATHE 100 ISSUES OF MEW GRINDING REST ARC WELDING WORKSHOP TODAY
Issue 1 - ‘Bluey’ makes an optical Issue 50 - An ingenious and robust Issue 100 - Stan Bray and the late Issue 89 - Harold Hall’s classic design ~ Issue 3 -Stan Bray gives an excellent The current Editor, Neil Wyatt, gives

centre punch and centre finder. design from Alan Jeeves. Geoff Sheppard on the origins of MEW for a flexible rest for use with a introduction to developing a useful skill.  an overview of the magazine as it is

standard bench grinder. today.

E A SMALL GEAR HOBBING e IMPROVING m m TWIST DRILL

INSTRUMENT VICE IN THE WORKSHOP A MINI LATHE THREE WAY TOOLPOST A PRECISION LEVEL SHARPENING BY THE

Issue 47 - a neat little accessory from Issue 56 - An introduction to the topic  Issue 91 - Alastair Sinclair offers some Issue 27 - This design by Dave Lammas  Issue 10 - An early article by Harold FOUR FACET METHOD

Len Walker that will reward careful of gear hobs by acknowledged expert, useful tune-ups for what is probably is widely hailed as the best alternative  Hall describes the making of a Issue 64 - Giles Parkes explains the

construction, Ivan Law. the most popular of all types of hobby to a quick-change toolpost. precision level from a kit benefits of the four-facet approach,
lathe.

and offers simple jigs to make it easy.
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25 YEARS OF MODEL m A BALL TURNING A BETWEEN CENTRES m A QUICK AND EASY TEN WAYS WORKSHOPS DISMANTLING A
ENGINEERS' WORKSHOP ATTACHMENT FOR THE BORING BAR WITH FINE TANGENTIAL TOOL WILL CHANGE JOCOBS TYPE CHUCK

Former editor Harold Hall reflects on SMALLER SIZES ADJUSTMENT Issue 179 - The benefits of tangential The current editor of MEW looks Issue 22 - Doug Cooper explains the

the many changes in the magazine, Issue 127 - Another former Editor, Issue 136 - This design by Paul Murton tools are well known, but they are forward to the next twenty-five years  trick to taking apart old, good quality

and the hobby, over a quarter of a Dave Fenner, describes a useful has a particularly neat fine adjustment tricky to make - Michael Cox shows and wonders what the future holds. chucks so you can breathe new life

century. accessory for making small spheres. mechanism. you a short cut to success. into them. B
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Home Made
Precision Optics

‘Bluey’ — Issue 1 Summer 1990
1 a = This article about a couple of handy optical aids appeared in the
| 1511 very first issue of Model Engineers’ Workshop. Whilst they will
be very useful if made to a reasonable standard of accuracy, the
term ‘precision’ depends on your skill. The identity of the
mysterious ‘Bluey’ was obscured in a mist of coolant, however,
anyone familiar with his inimitable style will recognise that of
founding Editor, Stan Bray!

The completed optical
centre-finder in the milling
machine; in actual use it
would be brought closer
to the work than shown

in order to line it up
accurately.

The body of the optical centre punch; this one is
from aluminium but almost any material will do.

6 Celebrating 25 years of Model Engineers’ Workshop
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Centre Punch

The magnifying lens for the toal. Made from acrylic, it is a simple turning exercise; shank must be a good
sliding fit in the body and the large diameter rounded at the end to provide magnification.

The centre punch. This, too, should be a sliding fit in the body; the 'O’ ring at the top has no effect on the
operation of the tool but makes it easier to handle.

hen you are setting-up work
or marking out, do you
sometimes sigh ‘oh for a pair

of eyes'? In this ingenious feature ‘Bluey’
comes to the rescue with an easily made
pair of aids for your workshop. You'll
find this optical centre-punch and
centre-finder indispensable and they’ll
cost a fraction of what you'd pay for
commercial items.

Centre punching is a tricky business
although in theory there is nothing to it!
What should happen is that the centre
punch should be used at the junction of
two scribed lines and should be drawn
along one until the intersection is felt
and then at that point tapped with a
hammer. [ am sure most of us follow this
excellent advice only to find that the
punch has slipped out of position before
being hit and we then have to start
laying it an angle and trying to retrieve
the position. (It is rather like sawing legs
of a chair to make it shorter - we keep
going a bit more and a bit more until the
whole thing becomes quite a mess.) The

result is often an elongated punch mark
more or less on the spot required but
because of its shape, a drill, and
particularly a small diameter one, is
likely to wander some way from where
we really want it to be.

The optical centre punch
I had seen advertised an optical centre
punch and at an exhibition actually saw
one. | must say that [ was quite
impressed. However, buying things that
can be made is not my way and so next
day it was into the workshop and a start
was made on scheming out an optical
punch for myself. Although made from
odds and ends which happened to be
around my own workshop there is
nothing required that is not very easily
obtainable.

The actual punch is 3/8ths inch.
diameter and, whilst my own was
already around in the workshop and was
pressed into use, there is nothing
difficult about making one from silver
steel, hardening and tempering it to a

Celebrating 25 years of Model Engineers’ Workshop 7
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straw colour. The actual sizes shown
suited me, but there is no need to
comply with them if convenient
materials are to hand. The point on the
centre punch is shown as an included
angle of sixty degrees, which is the angle
| prefer. Technically speaking, the angle
should really be ninety degrees to allow
the drill to seat better in the punch
mark, sixty degrees being normally used
for initial marking-out and the mark
then opened out with a punch at ninety
degrees. However, all this is a matter for
the individual.

The support body

The support body was machined froma
piece of 1inch diameter aluminium but
could just as easily be mild steel or brass
if these are more convenient. The central
hole should be bored or reamed to a good
fit as there must be no slop on the punch
when it is inserted. A groove is machined
in the end and this accepts an 'O’ ring
which stands just proud of the actual

The ends of the body and magnifier. The 'O’ ring recessed in the body prevents accidental movement when
adjustments are macie. Black falt-" tip pen ink wiped over the base of the magnifier picks out the cross-hairs,
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body and so prevents the thing from
sliding around whilst being lined up.

The insert

The original optical insert was made
from Perspex and actually machined
from a piece of sheet material, no other
being available. Also, originally it was
parallel; there was no magnification and
not as much illumination as one might
have wished for, so, whilst visiting the
1990 Model Engineer Exhibition, |
purchased a piece of 20mm diameter
acrylic rod from College Engineering
Supplies. | then made a new insert with a
domed top which gave more light at the
base and also provided a degree of
magnification. Acrylic is not quite so
easy to machine as Perspex as there isa
tendency for it to string. However, both
are quite reasonable to work with.

Polishing

The insert must be highly polished and
this was done with Solvol Autosol which
can be obtained from most car accessory
shops. It is rubbed on with a cotton cloth
and then buffed hard to give a good
finish. I should point out that it is
essential that the original machining
must also be to a fine finish to prevent
excessive polishing being required. I also
polished the support body by the same
method. Very fine marks (cross hairs)
must be made across the bottom of the
insert and these line up at the place
where the centre punch mark is to be
made. These can be done in the lathe
using a sharp pointed tool which is
drawn across the face, the lathe then
rotated through ninety degrees and the

www.model-engineer.co.uk

operation repeated.

Of course, such an instrument relies
on accuracy in the first place. There
must be no slop on either the optical
insert or the punch, as this would
immediately lead to errors when in use.
Care must therefore be taken to ensure
that the point on the punch is made
accurately. If the three—jaw chuck of the
lathe is not one hundred percent
accurate then set the punch up in the
four-jaw chuck. Failing this, use a larger
diameter piece of metal than required
and turn the parallel shank and the
point in one setting. Part off the excess
larger diameter material and the punch
must be right.

Similar precautions must be taken
with the insert and, in particular, care
must be taken to ensure that the tool
used to scribe the cross hairs is
absolutely on centre height.

The centre-finder

The centre punch proved a delight to
use, making marking out both extremely
quick and very accurate. Fired with
enthusiasm, I'looked at a very expensive
piece of equipment in the form of an
optical setting—up guide. We all know
the problems; some form of pointer or a
wiggler is put in the milling machine
and brought to the work. Sometimes the
setting can be done quite easily and no
real concentrated visual observation is
needed. On other occasions it is
impossible to get the light exactly as
required to see what one is up to, and if
the light shines on the point of interest

The body with magnifier readly to be positioned over
the work.

then it casts a shadow that makes it
impossible to see exactly what is
happening. Usually in these
circumstances we resort to the use of a
magnifying glass, which invariably is
covered with dirt when needed, or hides
itself away in a corner of the workshop
(like on the marking-out bench) and
cannot be found until other methods of
setting up have been resorted to!

But an optical centre finder sounded
quite formidable, and judging by the
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Centre Punch

A good view showing the inked cross-hairs.

When the body is in the correct position the
magnifier is removed and replaced by the centre
punch.

price they must be made of pure silver.
So if I can make an optical centre punch,
why not an optical centre finder? [
picked up a piece of aluminium of what [
thought would be a suitable diameter
and started experimenting. Originally I
made the optical insert from two pieces
of Perspex which were to be joined. That
caused problems as any adhesive would
have upset the optics. I then hit on the
idea of making it from a single piece of
material.

The material I used was thicker than
required and was very scratched andso I B>
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The centre-finder lens. In the prototype, this was cut from a sheet of Perspex and polished. The angle
enables the operator to look round the comer to the point of setting.

The assembled optical centre-finder; it is absolutely essential that the lens lines up centrally in the body if
accuracy is not to be impaired.

had to machine all faces. This will not be
necessary if the correct thickness of
material is available. Perspex is not hard
to come by in sheet form, a quick look in
the Yellow Pages under plastics will, in
most areas, reveal several suppliers and
most of these keep boxes of odds and
ends. The betting is that if you pay a visit
to one then you will come home with
bits of PTFE and all sorts of things.

My thicker diameter material was
fly-cut with a very fine feed and this
produced an almost polished finish all
over, the only parts that really have to be
polished up to a mirror finish are the
two square ends and the twenty two and
a half degrees chamfer. Again Solvol
Autosol was used for the final polishing.

The body

The body was made, in my case, from 1
in. diameter aluminium, but brass or
mild steel would do equally well. The bar
was first machined as required in the
lathe and then the slot was milled out
with a 3/8 inch diameter cutter in two
separate operations. The first operation
was to machine a slot 11/16 inch deep and
3/4 inch long. The work was then
carefully re-positioned in the viceand a
second slot machined at an angle of forty
five degrees so as to intersect the first
slot at 3/4 inch from the end.

Assembly

The two components were assembled

ensuring that the protruding end
was parallel to the body. To do this,
temporarily fix it in place, stand the
assembly vertically on a surface plate
or, if you do not have a surface plate,
on the drilling table or some similar
object. Check right round the body to
ensure that it is upright. When you
are quite sure it is right, the assembly
can be permanently secured with an
epoxy adhesive ensuring that the
adhesive does not touch-the polished
twenty two and a half degrees angled
face. When the adhesive has thoroughly
set, any excess can be scraped off.

The whole unit is now mounted in the
lathe ensuring it is absolutely
centralised, and the cross hairs engraved
in the same manner as with the centre
punch,

Using the centre finder
To use the centre finder, mount it in
the spindle over the work. Adjust the
table in either direction until the cross
hairs are located exactly at the point
required. Lock the table in position
and raise the spindle to remove the
centre finder which is replaced with
the cutter. Do not, of course, alter
the table position until cutting has
started.

The tool proved remarkably easy to
make and is one of the most useful little
devices | have ever made. @

10 Celebrating 25 years of Model Engineers’ Workshop

The body of the centre-finder showing how
the slot has been milled out to accept the lens.

This frontal view of the body shows the two angles
required accurately to position the lens. The angle
value of the body itseff is not critical, provided, of
course, that it is matched precisely by that of the lens.

Events

July 1 - Re-unification of East and
West Germany

August 2 - Irag invades Kuwait,
triggering the Gulf War.

www.model-engineer.co.uk
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A Home Made
Four-Jaw Chuck
for the Lathe

Alan Jeeves - Issue 50 May/June 1998

Over the years Model Engineer’s Workshop has featured many
exceptionally ingenious and well-made pieces of tooling and
workshop equipment. One excellent example is the four-jaw
chuck by Alan Jeeves. Not only is it superbly executed, but the
addition of t-slots and extended jaws gives it more flexibility
than the standard item. Although this is quite a large chuck, the
design could easily be reduced to, say, 100mm or 125mm
diameter to suit slightly smaller lathes.

www.model-engineer.co.uk
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The chuck body,
fully machined

4-jaw chuck. Until this project was

undertaken, the largest one I had
owned for years was a 110mm diameter
example, which came in useful for the
odd square or rectangular piece
requiring turning or boring in the lathe.
Large and awkwardly shaped work could
always be mounted on to a face plate,
and such occasional jobs as model
traction engine crankshafts or front
axles could be dealt with between
centres. This 110mm chuck was initially
for use on a 3 ¥ inch lathe, but it can also
be attached to the spindle nose of my
larger 5 inch. lathe, upon which machine
it looks completely lost.

I have often considered the possibility
of obtaining a larger diameter 4-jaw
chuck. I could see the advantage of
mounting my 100mm 3- jaw chuck
exactly true within a 4-jaw, for turning
extremely accurate small work, buta
new one would really be too expensive
for the extent of use to which it would
be put. The preferable option would be a
second hand chuck, but such a chuck
never seemed to turn up.

Some time ago, a fabricator friend

I don’t really work that much with a

brought me a large piece of steel in
connection with a job which he was doing
at his work. This 200mm diameter x
65mm long blank was to be accurately
bored and keywayed in my workshop,
and was also to have a concave radius

machined into the outside diameter,
which was to be concentric with the bore.
The aim was to make a female die for use
on a hydraulic swaging machine. This
powerful machine could already produce
long straight lengths of half round hollow
section and a second female die (or roller)
would permit the section to be made into
rings or segments of rings, there then
being three forming rollers instead of the
original two.

Time passed by, but the details of the
die did not arrive, and eventually my
fabricator friend left the company
which, in turn, left me holding the
200mm x 65mm blank of steel. As he had
no further use for the material himself
and the swaging die project had been
completely abandoned. I was allowed to
keep the steel billet.

First thoughts

It was now becoming feasible for me to

Centre Punch

The chuck body seen
from behind showing
backplate recess.

consider manufacturing a 4-jaw chuck
for myself, one which | could readily
adapt to hold much larger work than the
actual diameter of the new chuck body.
As this was to be a turning/milling
project both a lathe and a milling
machine would be required, and after
careful deliberation, I concluded that my
mill/drill would be able to tackle the job.
It would involve removing material to
create the four slots in the body and
making the jaws to fit. In addition, some
large diameter hole drilling would be
called for, and 1 consider that the mill/
drill is just the machine for drilling large
holes when required to do so in the
home workshop.

The design

I would make my new chuck as large as
possible by barely cleaning up the (black)
bar stock which was to form the body,
resulting in a finished diameter of
198mm or so. One advantage of making
the conventional pattern of 4-jaw chuck
is that the jaws move independently of
each other, thus eliminating the need for
the spiral scroll which would be required
for a self-centring chuck. This makes life

[SEE DETAIL)
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Jaw slot and tapped
haole, the additional

t-slot is also shown. TP, e o o
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alictle easier.

On most larger sizes (over about
80mm) of 4-jaw chuck, the jaws are
furnished with a half nut type of thread
which engages with a captive screw,
which thus provides the drive. This
screw cannot move relative to the body,
s0 as it is rotated by the chuck key, only
the jaw is propelled inwards or
outwards. However, on smaller chucks a
different arrangement is usual. There
are no threads cut into the jaw, but
instead there is a fork which locatesina
groove machined into the driving screw.
Consequently, in order for the jaw to
move, it is necessary for the screw to
move with it. [t is a simple idea, perhaps
not quite as efficient as the captive screw
principle, but it will never the less serve
the amateur engineer well enough.

Turning the body

This very large piece of metal has to be
machined to form the chuck body
(figure 1), this being the main compo-
nent. My 5 inch lathe is equipped with a
screwed spindle nose which is threaded
linch diameter x 8 TPI (1inch BSF). | had
considered screwing the body directly
with this nose thread, as is done on some
chucks for popular lathes such as the
Myford 7 Series. However, second
thoughts turned me against this idea, for
if, in the future, this lathe is replaced by
another model, the spindle nose
attachment thread may be different,
making the chuck no longer usable. The
backplate method of mounting was
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therefore the preferred method.

In order to get the job under way, the
body material had to be ‘chucked’ in the
lathe and, as I did not have a chuck
which was large enough to get hold of
the blank on the outside, the centre was

marked accurately and a 30mm diameter
hole drilled through it, using the mill/
drill. This now allowed the component
piece to be put up in the 3- jaw chuck,
taking a bore grip. It was not the best of
holds on such a large piece of material,
so extreme care was taken whilst it was
held in this way. Even so, one face could
be machined true and a suitable recess
provided for the backplate. A matching
backplate already existed, as | have one
or two spares put by for just such a
situation, and the chuck body was made
to be a good fit on one of them. The body
was next removed from the lathe to have
the backplate mounting screw holes
drilled and tapped on the mill/drill.

When the backplate was actually
screwed securely to the part machined
body, the whole thing could be mounted
directly on to the spindle nose of the
lathe on which it was to be used and the
remainder of the turning work carried
out with this set-up. The outside
diameter was cleaned up, removing the
minimum amount of metal possible, and
the opposite (front) surface faced true.
The body was also finish bored to
produce the required diameter of the
centre hole.

At this stage, anyone making such a
chuck may consider that it is worth
putting a few light radial grooves into
the front face, an enhancement which
later assists greatly in the setting up of
work, by allowing one to 'sight’ the job
true to one of these simple visual aids,
leaving only a minimal amount of truing
to do with the DTI. I machined in six
circles at 10mm intervals and stamped
them A to F (starting from the outside) as
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The fork on the jaw.

Jaw adjusting screw.

an additional feature (see photo 4). A
small chamfer was machined on to the
outer comers and the front of the bore to
complete the turning of the chuck body.

Heavy drilling &
tapping

The four holes which had to be drilled
and tapped to accommodate the jaw
adjustment screws are quite large. | have
used M30 for this thread, which meant
drilling a tapping hole of 26.5 mm
diameter. [ chose M30 because [ had a
tap of that size to hand, although any
similar thread such as 11/8 inch BSW
would have done just as well. Whatever
thread is chosen, it will be obvious that

Centre Punch

Adjusting screw fitted to jaw.

one full turn of the chuck key will move
the chuck jaw by a distance equal to that
of the thread pitch. In my case, this is
3.5mm. Adjustment screws featuring 1
1/8 inch BSW thread (7 TPI) would move
the jaw by 3.63mm per turn.

It is simple enough to mark out four
equi-spaced holes on the outside
diameter of the chuck body and to set it
up on the mill/drill table, ready for
drilling. In any event, these four holes do
not need to be exactly equi-spaced. Half
a millimetre either way will not matter a
great deal. [ found it to be a good idea, to
tap the holes while the job was still in
the milling machine, using a lathe centre
to guide the tap, thus keeping the thread
square with the hole.

When the holes had been tapped, a
good sized chamfer had to be formed, in
order to remove the first thread or so.
This makes a nice smooth start to the
threaded area, leaving no sharp edges
which could cut the hand, should one get
too close.

Milling the jaw slots
These jaw slots have to be machined
from the front of the body and they do
actually break into the tapped holes,
interrupting the continuity of the thread
spiral. They are not merely plain slots,
but are provided with tenons which
retain the jaws and effectively guide
them in and out of the body.

Each slot was cut in three separate
stages (fig. 2). The first stage was to mill a
pilot slot with an end mill of a diameter
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equal to the distance between the
tenons. The second stage was to remove
the metal between the thread and the
tenon using a t-slot cutter, and the third
and final stage was to remove the metal
between the chuck face and the tenon,
again using an end mill. Great care must
be taken to ensure that this jaw slot is
exactly in the centre of the tapped hole
for the adjusting screw. The chuck body
was simply clamped flat to the table of
the mill/drill and the work carried out
by conventional vertical milling.

All the sharp edges must be removed
after milling, an operation which
completes the chuck body unless the
slots are to be numbered. The advantage
of numbering each jaw slot is that

Extended jaws fitted.
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Double chucking (this should not be done with chucks that have hardened bodies, as
they could slip free)

setting the work correctly is made so
much easier if it is possible to identify an
individual jaw. For example, if several
pieces of the same size of square bar
have to be set up in sequence, once the
first has been set accurately, then the
remainder should be able to be chucked
by releasing and re-tightening two
adjacent jaws only, the same two being
be used each the time. This can save a
considerable amount of time.

The standard jaws

The four jaws (fig. 3) were quite simply
made from stock bright bar, and were a
nice sliding fit in the previously
machined slots. The tenons prevent the
jaws from moving outwards from the
body when they start to grip the work.
On a factory made 4-jaw chuck, the jaws
would be case hardened, but for amateur
workshop use, they should give good
service even if left soft. After all, soft
jaws for the 3-jaw chuck are usually
found to be very serviceable. The jaws
are made in ‘step’ form and are
reversible in their slots, thus enabling
them to be used to take an outside grip.

The drive from the adjusting screw is
transmitted by a fork which is carefully
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© Typical use, a hub for a traction engine hind wheel (one jaw reversed).

uppermmost spokes.

positioned on the back of the jaw in order
to allow the jaw to be reversed. To
achieve this, the adjusting screw must be
completely removed from its tapped hole.
Although all of the machining required to
make the jaws is milling, when they are
completed and can be set up in the chuck
in the reversed position, they can be
lightly skimmed with a boring tool to
give a slightly radiused gripping area,
which helps when taking an outside grip.

Extended Jaws

Extended jaws (fig. 4) may be made as
required, these being able to hold a
much larger workpiece than do the
standard jaws. I made a set for my chuck,
for the express purpose of swinging a
480mm diameter model traction engine
hind wheel, in order to be able to bore
the hub accurately. A 480mm wheel ina
200mm chuck! Again, these jaws are
machined from stock bright bar, but
cannot be reversed as can the standard
jaws. They can, however, be radiused in
the same way as were the shorter jaws.

Adjusting screws

Four jaw-adjusting screws (fig. 5) were
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made from mild steel, screw cut on the
lathe to fit the tapped holes in the chuck
body. They should not be a slack fit, but
on the other hand, they must not be too
tight, otherwise the jaws will be difficult
to adjust. Sensitivity will also be lost
when truing work if the screws are not
easy to turn. A groove machined into the
screw, positioned asymmetrically along
the length, accommodates the fork on
the jaw, thus causing the jaw to move as
the screw is turned.

The adjusting screw is turned in the
conventional manner, by means of a
square drive chuck key. The socket
required to receive the square had to be
cut by extending a pilot hole drilled into
the head of the screw. This was done
using an end mill of such a diameter
which would create an acceptable radius
in each of the four corners of the socket,
the square end of the chuck key being
radiused (by filing) to suit. Consideration
should be given to the length of chuck
key required if extended chuck jaws are
to be used (fig. 6).

Using the chuck

When completed this chuck is used in

380mm wheel being bored true. An extended jaw is visible between the two

the same way as is a conventional 4-jaw
chuck, the only possible difference being
the use of the extended jaws. They will
be found to be very useful for jobs such
as boring centre holes in large plates or
flanges, especially so when the lathe is
equipped with a gap in the bed, as is my
machine.

It will be seen in the various
illustrations of this chuck, that four
additional slots have been machined into
the front face of the body. These are
t-slots which are compatible with the
t-nuts supplied with my milling clamp
set (fig 7). Their purpose is to provide
additional means of securing large jobs
should this become necessary. They also
serve to lighten the chuck slightly. &

Events

May 30 — a magnitude 6.6 earthquake
in Afghanistan kills around 5,000
people.

June 30 - Argentina knock England
out of the World Cup in a penalty
shoot-out.
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Marking the first

100 1ssues 0

Issue 100 August/September 2004

In 2004, Model Engineers’ Workshop celebrated its 100* issue
with a special gold-inked cover. In a short section entitled ‘Blast
from the Past’ then Editor David Fenner invited the previous
incumbents to reflect on the magazines first fifteen years. Not
only the first editor of MEW, but also the person who had the
original concept for MEW, Stan Bray told the story of how the

The Birth of Model
Engineers Workshop

Stan Bray

y drift into model engineering
M with hindsight seems to have

been inevitable. My father was a
locomotive driver, although obviously he
must have started, as did everyone, as a
cleaner and fireman and followed what
was in those days a very long and hard
road to become a driver. Several uncles
were railway employees, including one
who was firing on the top link at Kings
Cross. My first recollection of our own
home was that of seeing the locomotives
stabled at Hornsey in North London,
parked at the bottom of the back garden
and as Hornsey was where my father was
stationed and the entrance was little
more than a few yards from the house |
was a frequent visitor. | knew a large
number of the staff and was not only
made welcome at the shed but had
frequent footplate trips as well.

With the start of the war my school
closed, most of the pupils being
evacuated although some of the older
ones joined the forces and so it was a case
of finding work. It was made quite clear
that the railway was not considered

magazine came to be.

suitable. I obtained an engineering
apprenticeship, at the princely sum of
14/~ (70p) per week with an annual
increment of 1/- (5p) per week for the
next five years at which point my wages
would go to £2-10s-0d (£2.50) per week
and started to learn about milling
machines, etc,, although a considerable
proportion of the time was spent on
capstan lathes and power presses as the
firm was engaged on war work and
although I attended classes to study for
City and Guilds, in the factory,
production took preference over the
learning process.

I later served in Palestine and on my
return from there applied for my old job,
the company being obliged by law to
reinstate me even though work was
limited and with the return of members
of the forces they were over staffed. The
result was a rather boring time on a spot
welder doing production work, instead of
the anticipated tool room appointment.

Finding this irksome [ joined the
Metropolitan Police Force and set myself
up with a workshop, making ‘0’ gauge
model locomotives and rolling stock. As
the result of encouragement from a
fellow officer 1 branched out to make
machine tools and a wide range of
models. I also for a period attended the
local technical college to take further
examinations.

The intention had been to possibly
return to engineering at the end of my
police service, but once again I found an
industry not wanting staff, this time
because it was beginning to contract and
so for a period I taught metalwork and
engineering practice at a secondary
school. This led indirectly to an interest
in writing and finally in turn led to
employment on the editorial staff of the
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f MEW

company that was then publishing Model
Engineer.

The Start of MEW

Working at the Model Engineer office
involved a round trip of about a hundred
and seventy miles a day and after a
couple or so years I found this rather too
much and it was agreed that I should
finish full time employment but continue
my association with the company in a
variety of ways, including a regular
column in the magazine and writing a
number of magazines known as specials.
These generally took the form of thicker
than usual publications that were
published at irregular intervals. There
were a number of different ones but by
far the most popular was one called
World of Model Engineering that
invariably sold out very rapidly, with a
constant stream of requests for further
issues. All this gave me considerable
experience in model press publishing and
it seemed obvious from feedback that
there was a call for a magazine devoted
entirely to workshop matters. The
management had changed by that time
and it was very difficult to persuade them
that there was a call for such a
publication; even after several meetings
they were not entirely convinced but did
agree to publish at three monthly
intervals, with the proviso that if the
publication did not sell a certain number
of copies after two issues it would cease.
So work started on the first issue of
MEW and the finished magazine was
taken in for perusal by management who
were not willing to publish it without first
vetting the content. This lead to quite an
argument as there was no model making
in it and they would not agree at first, that
without models it would sell. Finally and
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reluctantly they did agree to go ahead and
I eagerly awaited the first copy. To my
amazement although basically unaltered a
number of photographs of models had
been inserted.

This led to yet more words, but now I
was on much stronger ground as not only
had the magazine sold well, but also
because of the demand, a reprint had
become necessary, something never
before heard of. Issue two did not contain
unrelated pictures of models and again
there was a reprint and so the magazine
was launched.

Unfortunately for me it was a victim of
its own success as some while afterwards
the company decided it should be
published bi-monthly instead of at three
month intervals. At that stage little copy
was coming in and most of the articles
involved making things in my own
workshop as well as photographing and
drawing them and preparing the
magazine for publishing. I was also
involved in other publications and had
contracted to write a couple of books, it
was therefore obvious that I was not
going to be able to do the lot and so
rather reluctantly agreed to help the
company find a new editor for MEW.

As luck would have it a number of
articles had by then been received from
Harold Hall and it was obvious from
those, that he was the man for the job, if
he would accept it. I contacted him and he
agreed to take it on. This was ideal as
Harold had far greater knowledge of
modern methods than I have and as a
result of his efforts the magazine went
from strength to strength.

Well there ended my engagement with
MEW except as an avid reader, and
occasional contributor. I still like to
consider it as my baby and have a certain
amount of pride in having started it.

The Winds of Change
Geoff Sheppard

My involvement with MEW started just a
couple of weeks after I had taken early
retirement from the aerospace industry,
with an early-evening telephone call
from someone whom | had met on a
couple of occasions. It was explained that
Harold Hall had decided to relinquish the
editorial chair and that a ‘mutual friend’
had suggested that [ may be available and
interested in taking on the job, and would
I like to be considered for the post? It
didn't take me long to work out that the
‘friend’ was my old co-conspirator from
the Primrose Valley model engineering
holidays, Stan Bray.

I had been a regular subscriber to
Model Engineer since having been
introduced to the topic by an enthusiastic
metalwork master at school, but was
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Stan Bray, as pictured in the
first issue of MEW.,

during his tenure.

Right: The late Geoff Sheppard.

aware that there were many owners of
home workshops who were interested in
other aspects of hobby engineering, the
restoration of older vehicles being just
one of them. Having purchased every
issue of MEW, it seemed to be just the
magazine for this wider audience and |
had admired the work that Stan and
Harold had put into launching and
developing the new venture.

Having been involved in the model
engineering scene since the late 1940s, |
had contributed a few articles to MLE.
over the years and had also written a
short series for the short-lived Model
Mechanics in the 1970s. I therefore knew
a few of the then Argus team, and after
taking advice from some of my old
contacts, I decided to accept the offer
when it came.

I was grateful for the support of Harold
and his established contributors and also
for that of Ted Jolliffe and Mike Chrisp of
ME, and was soon able to get to grips with
the job. One of my early objectives was to
reach out to this wider audience and to
attract contributions that would extend
the scope of the magazine. Harold had
put a lot of effort into trying to interest
readers in new techniques, particularly in
demonstrating how information
technology could be adapted for our
purposes. His evaluation of a number of
CAD systems involved much work, but
was not widely appreciated. Indeed, when
I took over, [ was informed by one reader
that ‘computers have no place in our
workshop activities' It was interesting
that by the time I handed over to David
Fenner, most of my correspondents were
quoting an e-mail address on their
letters.

Technology for the
amateur

Not that many years ago, the machine
tools and processes used in our home
workshops were very similar, apart from

Geoff Sheppard's regular
photo used on Ed's Bench

Centre Punch

size, perhaps, to those used in industry.
More recently, industrial developments
have become less and less applicable to
our operations and the gap has been
widening rapidly. I tried to encourage
those contributors who were prepared
to experiment with newer techniques
and it has been gratifying to see that
some of these have become established.
Most model engineering exhibitions
now feature two or three trade stands
that supply computer numerical control
systems for the home workshop and
they always seem to attract a great deal
of interest.

One application which arose from
discussions with one of our contributors
has now been developed to the stage
where it is selling in significant numbers
to industry, so perhaps we have done a
little to reverse the trend.

And the future?

It will be interesting to see the way in
which the home workshop develops over
the next few years, Items of tooling that
were popular with the home constructor,
perhaps because of lack of availability or
the cost of the commercial item are now
often readily available at a sensible price
due to the efforts of our excellent and
supportive trade suppliers. The emphasis
has therefore changed. I am sure that the
ingenuity of our readers will continue to
provide us with some fascinating projects
that will explore pastures new. @

Events

August 10 - A collection of unknown
poetry by Philip Larkin is found at Hull
University.

September 29 - First flight of
SpaceShipOne.
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Grinding Rest

WORKSHOP

A grinding rest
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Harold Hall - Issue 89 April 2003

Ask a group of Model Engineers’ Workshop
readers what they think are the best tool builds
to appear in the magazine over the years, and
you will get many different answers, but you
can be sure that one particular article will be
mentioned over and again: Harold Hall’s

grinding rest.

f all items of machinery
O purchased for the workshop, the
bench grinder almost certainly
falls short in terms of precision
requirements by more than any other.
The rest supplied is always too small and
frequently insufficiently robust, making

e \
N

it totally inadequate for serious use.
The significant feature of the rest,

seen in photo 1and the General
Arrangement, is that it gives fine
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The complete grinding rest.
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Grinding rest
General Assembly

adjustment both to and from the front
face and to and from the side face of the
grinding wheel. This makes it possible to
remove very small amounts whilst at the
same being able to grind close up to a
point, such as an adjacent cutting edge,
without any fear of damaging its edge.
To make use of this feature the item
being ground has to be held in an
appropriate accessory rather than
ground totally free hand.

MATERIAL & AND 12mm DIAMETER
STEEL 230M07

©d

QUANTITY 1 OFF
2. Locking handle

|-15—l-—7 : —
MATERIAL 8mm DIAMETER

STEEL 230M07
QUANTITY 1 OFF @ G
3 Lower lead screw

MATERIAL B AND 16mm DIAMETER
STEEL 230M07
QUANTITY 3 OFF @ G
6. & 11. Locking handle
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Grinding Rest
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Machining the ends of parts cut from 50mm square bar. Machining the edges of the slide swivel pieces. Preliminary work on the dovetails. Finishing the dowvetails in the slide swivel pieces.

MANUFACTURE
The 50mm Square items

To economise on effort, first cut the
material for parts 4, 8,9, 17 and 18,
machining the cut faces of these as in
photo 2. However, machine one side only
of item 9. Item 8 is made from 32mm
square material to benefit from free
cutting material, 230M07.

Slide Swivel Pieces (9)

Drill hole A and use this to mount both
as in photo 3. Use an engineer’s square to
ensure they are accurately placed for a
later operation. Machine both edges,
16mm thick and about 14mm wide. So as
not to lose position, clamp to the
machine table as in photo 4 before
removing the screws, also add end
supports, Using a large slot drill, mill a

Imm 2 OFF

Imm | OFF
MATERIAL 32mm SQUARE STEEL 230m07

“

QUANTITY 1 OFF 4. Lower slide

MATERIAL od
32mm SQUARE STEEL 230M07

QUANTITY 1 OFF 8. Top slide

SR —

] =
- feqs| S _
HOLE SIZES A 8.2mm 10FF

B M8 1 OFF

- =

MATERIAL 50mm SQUARE STEEL 230MD7

QUANTITY. 1 OFF i
17. Upper arm spacer

r%& 17
&7 1
50— 1%

— w__
HOLE SIZES A 8.2mm 2 OFF

MATERIAL
SOmm SQUARE STECL 230M07

QUANTITY 1 OFF
18. Lower arm spacer

22 Celebrating 25 years of Model Engineers’ Workshop

slot down the centre to a depth of
7.9mm. An end mill is also acceptable as
the slot is open ended, for me though I
prefer to use a slot drill. However, to
widen an already made slot, I prefer to
change to an end mill and widen to give
the dimensions of 10mm and 26.5mm.

I am assuming that by now your
confidence in using your milling
machine is sufficient for you to justify
the purchase of a dovetail cutter. If not,
you will have to follow the method of
angling the work and using a narrow
end mill to cut them. Lower the dovetail
cutter into the slot by about 4mm and
start machining the dovetail, removing
metal in stages until a flat of about
0.5mm remains along the top. Repeat
this on the second side, Next lower the
cutter and skim the base of the slot to
establish the 8mm dimension. Using the
same process as for the top half of the
dovetail, machine the lower half until it

—s0
HOLE SIZES A 9mm 1 OFF
B us 3 OFF
C M5 1 OFF
MATERIAL
50mm SQUARE STEEL 230M07

QUANTITY 2 OFF od

9. Slide swivel pieces
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becomes level with the half already
produced. Norm moving the cross slide
by only 0.1mm for each pass, continue
until the flat is machined away. Leaving
the cutter set at this height repeat the
process on the first side, photo 6. Mark
out and drill and tap the remaining
holes. Lower Slide (4) Position the part
on the table using a dial test indicator to
ensure that it runs parallel with the

Cutting the dovetails in the lower slide.
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table traverse and securely clamp in
place, photo 5. Do equip yourself with
some form of mounting a dial test
indicator such as seen in the photo as it
is so much more convenient than
mounting it in the drill or cutter chuck.
Set the height of the dovetail cutter
using a stack of distance pieces (ref. 1) 20
+3 + 0.5 giving 23.5 as seen in photo 7.
Produce the dovetail as in photo 8.

Ideally do this in two stages as was done
for the slide swivel pieces using the
distance pieces for the second stage, and
not one stage as photo 7 and B indicate.
Fit a 12mm slot drill and machine slot,
photo 9, do not forget to set the table
stops, when machining closed end slots.
Having positioned one end, distance
pieces to the value of 14mm will enable
the other stop to be easily set. Mark out

Cutting the slot in the lower slide.
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Machining the lower arm spacer. With only one clamp being used the
supports are essential for added security whilst machining.

and drill holes A and B but making B
tapping size for M5 at this stage.

Top Slide (8)

To reduce to 12mm thickness, after
sawing to 12mm plus, clamp to the
machine table with clamps on one side
only and reduce half the width to 12mm.
Before removing clamps fit further
clamps on the already machined half and
then remove first clamps. Reduce
thickness of second side, without
altering the cutter height between
machining the two halves. The
remaining operations on this part are
now virtually as for the lower slide so
repetitive detail will be omitted. The slot

MATERIAL B

QUANTITY 1

AND 16mm DIAMETER
STEEL 230M07

OFF ©

13. Locking handle

Setting up a support for machining the side arms.

Machining the ends of the side arms. Some
second thoughts obviously resulted in the setup
being changed between photos 11 and 12.

goes completely through the part so

make sure you align the part with the T
slot or use packing to raise it from the

table. A little inattention here could T W
resultin a beautifully machined slot in =

your mill table. Again, hole A should 1
initially be tapping size for M5. _Z

Upper Arm Spacer (17) ,
Set this up as shown in photo 10, only a --'rl}lv— t\
single clamp has been used as there is =2 B
insufficient space to take a second, the
support pieces are therefore absolutely
essential. Mill step as shown ensuring
that you cut towards the support. Then
mount onto an angle plate and machine
the two angled faces. Mark out, drill and
tap holes A and B.

ARM Y

MATERIAL

ARM 7

HOLE SIZES A B.2mm 1 OFF
B SLOTS 8mm WIDE

20mm X 8mm STEEL 080A15

IOFFARHZ@G

Lower Arm Spacer (18) QUANTITY 1 OFF ARM ¥
Mark out and drill holes.
Side Arms (20) 20. Side arms

Position a clamp on the angle plate using

12'——' B,
4 Bf e

HOLE SIZES
A bmm 1 OFF

B M5 1 OFF
C 5mm DIAMETER DIMPLE 1 OFF
POSITION B AND C ON ASSEMBLY

MATERIAL 12mm DIAMETER
STEEL 230MO7

QUANTITY 1 OFF ©d

16. Lower leadscrew nut

an engineers’ square as shown in photo

11 using this to support the arms whilst .

machining their ends. Remember to

machine towards the support as shown =20+
in photo 12. However, the photographs
show that I had second thoughts having
moved the angle plate and the clamp is
ficted higher. This does though remind

me to comment that much mounting

QUANTITY 1 OFF
14. Upper lead screw

N_us E
WATERIAL Bmm DIAMETER

STEEL 230M07

od

nEe

HOLE SIZES
A M5 POSITION ON ASSEMBLY

MATERIAL 12Zmm DIAMETER
STEEL 230M07

QUANTITY 1 OFF © G

15. Upper leadscrew nut
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NEW ADDITION TO THE WARCO
WELL ESTABLISHED RANGE
OF VARIABLE SPEED MILLS
WM12 COMPACT MILL
- Supplied with 10mm and 3/8" Whit. drawbars
- Captive drawbar to eject tooling
- Available with metric or imperial leadscrews
£650
Captive drawbar - Head elevation
ejects twli[\s =
Head tilts g
e ~ _Tapered gib
Rev counter > Z AP
h i High / low
ratio - maximum
— torgue in low
E range
= Head locks
Fine feed
mf‘%l E:'::ig?mem
~— Rack and
oy piron eed
maintain positive T~ Sensitive fine
vertical ~——___ feed to spindle
plane
Dedicated metric
or imperial
leadscrews
Table
locks
ITEM NOS. 3201/3202 SPECIFICATION
Drill chuck capacity 13mm
Maximum end milling capacity 12mm
Table size 400 x 120mm
No. of tee slots L]
Cross traverse 150mm
Longitudinal traverse 350mm
Vertical traverse 210mm
Spindle taper 2MT
Spindle stroke 42mm
Number of speeds Variable
Speed range 100 - 2,000rpm
Head tilt left and right 90°- 0 - 90°
Motor 600w
Dimensions L x W x H 510x470x800mm
to end of handle grips
Weight 54kg
/

T:
E: sales@warco.co.uk W: www.warco,co.uk

Prices include VAT and UK mainland delivery excluding Highlands and Islands.

WM14 VARIABLE
SPEED MILLING

MACHINE
- Now with larger table 500 x 140mm
- 2MT spindle
+ Motor 500w

£755

WM18 VARIABLE
SPEED MILLING

MACHINE

+ Table size 840 x 210mm
+ 3MT spindle

+ Motor 1100w

Without digital readout:
£1,250.00 saving £115.00

with digital readout fitted:
£1,750.00 saving £390.00

WM16 VARIABLE
SPEED MILLING
MACHINE

- Table size 700 x 180mm
« 2MT

+ Motor 600w

With digital readout fitted: :
£1,350.00 saving £408.00

Features for the above milling machines include:
- Digital depth gauge

+ Rev. counter

- Captive drawbar to eject tooling

- Back gear for maximum torque in lowe speeds

- Sensitive fine feed to spindle

- Adjustable gibs to all axes

01428 682929 warco House, Fisher Lane, Chiddingfold, Surrey GU8 4TD
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A 42mm CSK 9 mm DIAMETER 2 OFF

MATERIAL 100mm X 6mm STEEL 0BOA1S

QUANTITY 1 OFF
1. Table

work on the angle plate can be carried
out remote from the machine. This can
be on the surface plate, or even mounted
in the bench vice with the working face
horizontal, making positioning parts
very much easier in many cases.

Table (1)

Cut a piece of 100 x 6mm, 100mm long
plus an allowance for machining and
place this on the machine table as shown
in photo 13. Line up the edge to be
machined with the gap of a T slot so that
the cutter will not damage the table and
machine the edge, photo 14. An
improved finish can result if a light
finishing cut, say 0.Imm, is taken where
the traverse direction and cutter
rotation are the same. This is a chance to
try this out for yourself. Mark out, drill

Positioning the table in preparation for machining
its edges.

Machining the table's edges.

and countersink the two holes and once
more accurately position the part on the
machine table. This time packed up to
allow for milling the through slots,
photo 15. Set the table traverse stops,
and cross feed stops if your machine has
them, (typically as seen at bottom of
photo 15) enabling the slots to be cut
without continual reference to the table
traverse dials. At 6mm diameter you will
need a speed on the high side, say
1000rpm plus.

Base Angle (7)

Photo 16 shows the set up for machining
the slot.

Lock Screws (5 and 19)

The turned parts are all quite simple and
I do not intend therefore to go into the

lathe work involved in these. However
the lock screws do have a little milling
activity that could present a problem to
the novice. The lesson to be learned is
that what may be a problem when
attempting to use the available methods
for holding a part (angle plate, vice, etc.)
can become a very straight forward
operation if aided by a simple home-
made fixture. Make the two items shown
in Sk. 1 taking note that the hole must be
central in item A, all other dimensions
can suit available material and a length
of tube will also be required. Set these up
on the mill table and with a 4mm mini
mill running at maximum speed mill the
flat as shown in photo 17. Now turn over
the lock screw with part A and relocate
against the stop in part B making the
operation of milling the second side, and

1

G o T
MATERIAL

lemm DIAMETER
STEEL 230M07

od

ROUND END (FILE) AS AT X
TO FIT END OF SLOT

5. Lock screw

QUANTITY 2 OFF

—%'®
4pe B Lsk
—a4 164
MATERIAL

16mm DIAMETER
STEEL 230M07

QUANTITY 1 CFF

ROUND END(FILE) AS AT
X TO FIT END OF SLOT

19. Lock screw
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Milling the table slots.

the remaining two screws, a very simple
operation.

Gib Strips (12)

These may appear to present a problem
if a tilting vice is not part of your kit,
you have though already made the ideal
fixture for holding these. Clamp one of
the slide swivel pieces to the machine
table and with a round rod and a piece
of packing use this to hold the gib strips
for machining, photo 18. Turn over, and
machine the second side. What
appeared a problem has turned out to
be very simple.

Feed knob (10)

Calibrating the feed knob can done with
adividing head, or by indexing using a
gear fitted at the back of the lathe
spindle. After boring and making the
knurl whilst mounted in the chuck,
mount on a taper stub mandrel and turn

the portion to be calibrated. Do ensure
that the knob is very firmly pushed onto
the mandrel. Without removing from
the chuck, transfer chuck, mandrel and
knob to the dividing head and mount
this on the lathe as shown in photo 19.

It is easy to fall into the trap of
thinking that a pointed cutter should be
used to make the lines on the dial.
However, an error in concentricity will
cause the line to change in width as the
dial rotates, Make a cutter as Sk. 2,1
would suggest a lip width of 0.2 to
0.3mm. Depending on the error in
concentricity you may still need to make
slight changes in the depth of cut as the
dial rotates. I would suggest you find the
mid-point of any error and set the depth
of cut at this point to be 0.Jmm. Make
sure the tool is firmly clamped on the
top slide and use its calibration to set the
line lengths. With an M5 thread having a
pitch of 0.8mm, 40 calibrations will give
increments of 0.02mm.

Grinding Rest

o)
[:42821-

pig
]

HOLE SIZES
A M4 1 OFF

CALIBRATE WITH 40 DIVISIONS

MATERIAL 25mm DIAMETER
STEEL 230M07

od

QUANTITY 2 OFF
10. Feed knob
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P —
Q

A

HOLE SIZES

A DRILL DIMPLES AFTER
ASSEMBLY TO TAKE END
OF ADJUSTING SCREWS

MATERIAL 10mm X 3mm
STEEL 080A15

QUANTITY 2 OFF od

12. Gib strip

Set up for machining the lock screw using the
parts ilustrated in SK1.
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Box 1: IMPORTANT SAFETY REQUIREMENTS

B Do wear safety glasses or a face mask, and ensure wheel guard is fitted.

® Due to the item being ground often being unsupported close to the wheel when using the accesst
light Cuts. The depth of cut should be controlled by the fine feed and the fence rather than

M Make multiple passes rather than try to remove a great depth at a single pass.
M Keep the overhang of the tool from the accessory holding it to a minimum.

M [n view of the overhang do ensure the accessory is held firmly down on the rest's table.

B Keep the table and the sliding surfaces of the accessory as free of grinding dust as possi_ﬁl_e:.
feeding and makes for safer working.

B The rest can be used as a conventional off hand grinding rest in which case ensure _tlia
more than Imm from the grinding wheel and the item being ground supported by the

B When the grinder is running do not make adjustments to the rest, other than using th
B Make sure that all locking levers are firmly tightened before starting grinder.

B As the grinding rest is not directly mounted off the bench grinder it is essential that both
base. If this is not done the rest will be able to move relative to the off-hand grinder when in

in inaccurate results but much worse be the cause of a serious accident.

Assembly

First, assemble both items 9 together
with item 16 and fit and lightly tighten
the screw H5. Take apart and drill
dimple Cin part 16 as indicated by the
mark made by the screw. Reassemble
with items 4, 8, 12, and 15 added making
sure that screw H5 locates in the dimple
and tighten gib strip screws so that the
slides are firmly fixed. Drill through
items 4 and 8 into the Ieadscrew nuts,
items 15 and 16, using an M5 tapping
size drill. Open up holes in items 4 and
8 to 5.2mm diameter and tap the
leadscrew nuts M5 through the holes
just drilled. This will ensure satisfactory
alignment. Dismantle and drill the
dimples in the gib strips as indicated by
the screw marks. Assemble the parts
involved in using the locking handles
and mark the preferred position for
their arms, remove, drill and fix the
arms using two-part resin adhesive. You
will see from the photo 19 that I chose
to fit the top locking handle 11 on the
left rather than on the right as shown in
the assembly drawing. This helps to
make them both more accessible. Also,
it is important to take note that items
must return to the same position as
variations in the position of their
threads will cause handle arm positions
to vary. I would suggest marking them
with one, two or three, etc., centre
punch marks in some obscure position,
such as on the threaded ends of the lock
screws. Assemble for the last time
applying a little oil in appropriate
positions and the rest is complete.

Grinding Rest Accessories
The full extent of the adjustable off hand
grinding rest’s capabilities will only be
realised by the addition of various

DETAIL OM'I'I'ED
FOR CLARITY

oMb 018 SOONET [a
CETRR IR

FENCE_SHD STOP 15;-.3'52.1 ¥
AS1 Fence and stop assembly

HE

MATERIAL
12mm DIAMETER STEEL 230MO07

QUANTITY 6 OFF
33 Washer

e g [

NP \!

Nt M
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s i
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—35—o 3

HOLES |r 30 1"16t

A M6 6 OFF AT 10mm PITCH

B M3 X Bmm DEEP 4 OFF

MATERIAL 50mm ¥ émm STEEL 0BOA1S

QUANTITY 1 OFF
31 Swivel base

Calibrating the feed knob using a dividing head described by the author in an earlier article
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od

Grinding Rest

llllh
)

~J
w

QUANTITY 2 OFF
11 Adjustable fence

HOLE SIZES A. M3 1 OFF B M4 X 8 DEEP 2 OFF
MATERIAL 12mm SQUARE STEEL 230M07

accessories. First however, please make
sure you follow the very important
safety considerations in Box 1.

THE ACCESSORIES
Fence & stop assembly (11)

This is an essential part of the system
being used to accurately guide the part
being ground, either across the face of
the wheel or down its side. A stop screw
can be fitted when required to ensure
that the part being ground cannot pass
beyond a certain point.

Much milling work can be carried out
without using a vice as the work holding
device. Where a vice does come into its
own, is with the smaller items which are
much more difficult to hold by other

Milling the fence.

www. model-engineer.co.uk

means. The adjustable fence (11)is a
typical instance. Machine lower web,
photo 20. Turn over, hold on web just
made, and machine top surface to reduce
thickness to 6mm. Drill and tap holes.
Radius web ends using a file. Note that
the two M4 tapped holes are shown
blind. If drilled through, then grinding
dust will find its way very easily into the
threads. The assembly also requires
some turned washers (33). However, |
will not comment on them in the text, as
the drawings should give all the
information required.

Photo 21 shows the fence fitted. It can of
course be in any one of the three slots. The
web which fits into the slot is shorter than
the slot permitting coarse adjustment of
the stop screw position. Final adjustment
will be achieved using the fine feed facility

— 5 ]_l © q’____n.
: 1
. —l : 3
b 1
-
o ~
L P
) -r\‘—ﬂ 7 l—szl_j‘f:
p—l
HOLE SIZES
A 6.2mm 1 OFF
B M4 5 OFF O]
] MATERIAL 25mm SQ STEEL 230M07
u!zj QUANTITY 1 OFF
= 32 Square workpiece holder

AO—< |

B O

\-51 DIAMETER

SK.1

SK.2

=
™

C AND F ARE THE CORRECT ©
APPROACH ANGLE TO USE

SK2 Workpiece approach angle
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of the rest. You may find it easier to fit the
fence to the table if you remove the table
from the remainder of the rest.

Square workpiece holder and swivel
base, AS3

The main purpose of the holder is to
hold square section lathe tools but no
doubt other uses will surface. The base
(31) is used for setting the angle of the
workpiece relative to the feed direction
and is also used with many of the
remaining accessories. For simplicity it is
not shown on their drawings but can be
seen in the photographs.

To machine the square workpiece
holder (32) mount on an angle plate
using a parallel to ensure the part is
parallel to the machine table. Commence
machining groove with an 8 or 10mm
slot drill, working to the Smm
dimension. Open up to 13mm using an
end mill. Drill and tap holes. Cut a length

of 50 x 6mm for the Swivel Base Machine
(31) ends to 7Smm, again using the angle
plate for mounting. Drill and tap holes.

To sharpen a lathe tool, mount the
holder on the swivel base at an angle to
suit the tool’s side relief and with the
rest’s table angled left to right to suit the
tool’s side clearance. Photo 22 and fig 34
show this operation.

If you have studied the grinding rest
in detail you may consider that the
angle set using the swivel base would
actually be achieved using the rest’s
swivel facility. This is not so, its use,
with a few exceptions, is purely to set
the approach angle of the face being
ground to the wheel.

When grinding a portion from the side
of a workpiece it would seem obvious
that the feed direction should be parallel
to the side of the wheel, see Sk4(A).
However, any small error in the

The finished fence in position.

Details of these various accessories
were later published in his book
Tool and Cutter and Sharpening,
Waorkshop Practice Series number 38.
Special Interest Model Books,
available from www.myhobbystore.
co.uk, search for ‘wps 38’ Harold’s
website give details on using the
rest at
www.homews.co.uk/page224.html

References

April 9 — Baghdad falls to coalition
forces in the Iraq War.

April 10 — British Airways turn down
Richard Branson'’s offer to buy their
Concordes for £1.

Some of the basic accessories for the grinding rest.
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approach angle could cause the part to
be additionally ground on its side, as in
Sk4(B). In view of this, feed direction is
deliberately set to an angle to the side of
the wheel to avoid this possibility. Sk4(C)
shows this arrangement.

This may seem like a procedure-to
overcome the accuracy limitations of the
home workshop, it is though frequently
adopted practice in industry. Sk4(D,E and
F) show the same situations relative to
the front face of the wheel. This angle, set
by the rest’s swivelling facility, should
only be a degree or two maximum.

Postscript

Harold Hall followed up with further
articles on various accessories to
simplify grinding all sorts of items from
screwdrivers and scribers to lathe tools
and milling cutters such as those in
photo 24. @

y

Using the square tool holder on the swivel base to
sharpen a lathe tool.
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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. n
Single or multi-motor operation via socket/plug or
distribution board. Eight sizes from 1.1kW/1.5hp
to 11kW/15hp. —tt
Ideal solution for mm
“one machine at
atime” environments. Qutput retrofits directly to
existing machine wiring loom so no modification

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.

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

. ROTARY CONVERTERS from £504 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.
Advanced vector control giving optimum
performance at low RPM. Four sizes from
0.4kW/0.5hp to 2.2kW/3hp.

REMOTE CONTROL STATION £67 inc VAT
. 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

F buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
i a RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE
it safety feature and two metre

t .. m 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 150 61000-3-2:2006.

., 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 environments or where
wesernee  fUlly automated “hands-free” operation is required

irespective of demand. Output retrofits directly to existing machine wiring loom

50 no modification to machine necessary. Some sizes suitable for welding applications.

3

NEW iDrive2 INVERTERSIifom £127iinc 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 torque vector control.
Entry level performance suitable for the
majority of applications. Four sizes available
from 0.4kW/0.5hp to 2.2kW/3hp.

Inverter-Metric Motor-RCS packages from £228 inc VAT * Imperial Packages from £298 inc VAT

Ideal for
Myford &
Boxford
lathes
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Arc welding in progress, note the use
of protective gear.

rc welding is something that
Aneeds a great deal of practice to

become even moderately efficient
in; such skill cannot be passed on merely
by writing about it. The types of joint
construction and details of equipment
are another matter and perhaps some of
these facts will be passed to readers
through this article.

Welding is a process of joining metals
by softening the edges and then fusing
them together. Many years ago it was
always a source of wonderment to watch
the local blacksmith mending farming
equipment by welding. There was none of
the sophistication that we know today;
both pieces were put in the furnace until
they were almost white hot and then
hammered together, sometimes with a
form of lap joint. On other occasions the
two pieces were simply hammered
together. Of course, it took many beatings
and required a great deal of skill,
something that was rarely appreciated...

There are now many forms of welding
used for different purposes, but it is
proposed here to deal purely with
electric arc welding. The reasons are
simple. Firstly, a number of the projects
in the magazine have called for welding.
Whilst this does not necessarily mean
arc welding, that certainly would be the
quickest method. Then there is the fact
that electric welders have, over the
years, dropped in price to a level where a
large number of home enthusiasts can
now afford them. The third and
most important reason is that a number
of readers have written to
say that they have bought small welding
sets but cannot get the best from them.

It is not possible for a mere magazine
(even though it is MEW!) to pass on

www. model-engineer.co.uk

Arc Welding

One of the features of early issues on Model Engineers’
Workshop were short how-to articles that managed to give a
good overview of tools or techniques unfamiliar to some
readers. This short piece by Stan Bray on electric arc welding is
an excellent example that should be just as useful to anyone
starting out with a ‘stick welder’ today as it was twenty-five

years ago.

welding skills. A good welder earns a
great deal of money because acquiring
such skill is not easy and top people are
not easy to find. We can offer some hints
and tips on the best way to go about
things but, when it comes down to it, the
final result will only come with
continual practice, and self-criticism.

The equipment

Whilst for industrial purposes thereis a
choice of many types of electric welder,
for the average person in their home
workshop the choice is narrowed to
about three types - partly because a
welder is needed that can be plugged
directly into the normal thirteen amp
socket. There are M.L.G. welders these
days, very fine pieces of equipment, but
comparatively expensive. These will do a
very good job, and they actually weld the
metal through a film of gas, a process
which has many advantages. We will be
dealing with their use in detail at a later
stage. In this issue we are concerned
with pure arc welding and so two
choices of equipment are left. The
oil-cooled set or the air-cooled set.

Oil cooled welders

The main advantage of an oil-cooled
welder is that it can be used for
continuous welding operations over a
long period. The disadvantages are that
they are the more expensive type, and
they are invariably more bulky and much
heavier. This is rather inconvenient
unless the operator has a very large
workshop where the equipment can have
a corner allocated to it.

Air-cooled welders

For competitive price and for size of

A typical arc welding set, relatively cheap to buy they
are the sort of equipment that will prove useful over
a long period.

Face protection is essential,

Celebrating 25 years of Model Engineers’ Workshop 33

>3



@ Years Anniversary Special

equipment the air-cooled welding set
will come into its own, Most have
thermal cut-outs to prevent welding
being carried on or for too long a period
and so ruining the transformer. Asa
rule, the time allocated before the set
cuts-out is ample for home workshop
usage. Prices obviously vary according to
quality and often also govern the power
available; it is as well to get a set with as
much power as practical within the
limits of one’s pocket.

Electrodes
Arc welders work as a result of the heat
created via an electric arc. To make this
arc, an electrode - more commonly
known as the welding rod - is used. This
is a steel rod coated with a flux. As the
arc is in progress, the rod melts away
and so gets continually shorter. The
question of the correct electrode or rod
to use is not an easy one to answer.
There are very many varieties, mainly
designed for different purposes and so
the manufacturer’s instructions must be
used as a guide as to whether or not that
type of electrode is suitable for the job in
hand. They also come in different sizes.
Most home welders will need one of
the smaller diameter rods. Current
rating of the transformer (all have a
range of settings) will depend on the
diameter of the rod used as well as the
thickness of the metal to be worked on.
Here again, practice is the important
thing but a rough guide is to use one
amp of current for every one thousandth
of an inch thickness of welding rod.

Safety

Safety in welding is, like all other
engineering practices, of the highest
importance. There is a particular danger
in this case from the arc itself. The eyes
must be protected with a properly made
piece of dark welding glass at all times.
When the arc is in operation, both
ultraviolet and infra-red rays are created
and these can cause very nasty skin
burns. In particular, they can affect the
eyes, there being a particularly painful
effect known as ‘arc eyes’ Different
grades of protective glass are designed
for different current ranges in use and it
is better to use a heavier one than
necessary. The use of a lighter type than
that recommended can result in
permanent eye damage. If a welding set
is purchased new then, as a rule, the
manufacturer supplies a hood or shield
with the correct glass already fitted. The
glass can be either in a hood or a face
shield. The hood is better, as it gives
greater protection but some welders find
they can use a shield better than the
hood and prefer it that way. Never be

Good stout gloves should always be worn; if possible the gauntiet type such as these from Machine Mart,

EFFECTS OF CURRENT ON WELD
TOO LOW T00 HIGH CORRECT
HIGH BEAD METAL BURNT GOOD, BUT NOT
NO PENETRATION AWAY EXCESSIVE PENETRATION
NO BEAD GOOD BEAD
e -
NORMAL WEAVE IMPROVED PATTERN
PATTERN WITH SLIGHT OVERLAP
AT EDGES
WELDING ©

PRINCIPLE OF ELECTRIC
ARC WELDING.

LAYER OF SLAG

FORMS ON TOP

COOLS & EXCLUDES PROTECTIVE
LAYER

AIR—_

GAS FORMED BY HOT Z24&
FLUX MAKES A & /

FLUX COATING MELTS
AT HIGHER TEMPERATURE
THAN CORE

#2—0ROPS OF METAL INSIDE ARC
FORM A BUILD UP ON THE WORK

WORKPIECE 'j

%EPTH OF PENETRATION

R YA
INCORRECT ROD SIZE
ARC WILL FORM AT 'x'

& NOT PENETRATE TO
THE BOTTOM

tempted to use sun-glasses or even
glasses designed for gas welding
purposes for arc welding; the arc can
cause permanent eye damage.

Other vulnerable parts of the body
should also be protected; arms should be
covered and necks also covered by a
heavy overall or coat. Gloves should
always be worn to protect the hands
from burns. It hardly needs saying that
slippers, sandals, etc., should not be
worn. Remember that hot pieces of
metal fly off the work when welding,
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©

and you must be protected.

Welding sets should be switched off as
soon as work is finished - you are dealing
with heavy and dangerous electric
currents, and whilst there is no danger
under normal circumstances, it is silly to
get careless.

The arc

The arc is created by striking the
electrode on the work and quickly
removing it to a suitable distance where
the arcing effect will continue. This, for

www.model-engineer.co.uk

A GAP OF ABOUT 1/16"
SHOULD ALWAYS BE LEFT
BETWEEN PLATES BEING
WELDED ON MATERIAL
THICKER THAN 3mm

| A

GRIND OR FILE A "VEE’
AS SHOWN

S A

THE SECOND RUN FILLS
HALF TO TWO THIRDS. OF
THE VEE

the beginner, is far from easy and the
electrode will tend to stick. If this
happens, the set must be switched off at
once if a quick sideways jerk does not
immediately free it. A cold electrode is
always difficult to strike with, and a
good tip is to clamp an additional plate
of metal to the job. Make a couple of
strikes on that to warm the electrode
and then start on the actual work. The
arc will be much easier to strike and
maintain in position. Anyway, the
practice strikes on the spare metal plate
enable one to get the feel of things, and
it is much better than trying to start
straight away directly on the work.

Direction of weld

Always arrange the work so that it lies flat
whilst being welded. Trying to work up
and down is nearly impossible, and every
effort should always be made to work on a
horizontal plane. It is normal to weave
from side to side when welding in order to
get better coverage; this weaving effect
must not be exaggerated and should only
cover the equivalent of the rod diameter
on each side of the straight seam being
welded (total three times the rod
diameter) If it is necessary to take a second
run over the top, ensure that all deposited
slag is first chipped away.

Coverage

All seam joints when possible, should be
welded on both sides. Plates should
never be butted directly up to each other
but a small gap left to allow the pool of
molten metal that is formed to run in
and fill it. Any metal over 3mm thick
should have a small vee along the seam
to allow penetration of the welding
material to take place.

In the case of angled joints, fillets
should be built up along the edges of the
metal. Again, a slight gap should be left
between the metal to allow the weld to
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flow into position. Seams should be
made along both edges.

Where two different thickness metals
are to be joined, itis an advantage to
reduce the thicker one at the point of the
weld to a thickness similar to the
thinner material. If lap joints are made,
then an undercut on one or both of the
materials will allow better penetration.

Cast iron

Special electrodes are available for
welding cast iron and these can

be used for building up broken

castings, etc. Care must be taken in

the selection of electrodes as some leave
a deposit that is difficult to machine.
Almost inevitably, there will be some
distortion when welding cast iron as
there is with all welding operations.

Bronze welding

Bronze welding rods can be used for
welding together dissimilar metals as
well as bronze, etc. They are
comparatively easy to use but might not
be easily available. Stainless steel is
difficult to weld without a M.I.G. welder
but it may be possible to use a bronze
rod on small stainless steel welds. &

Arc Welding

Above A typical example of a goad quality weld
where the electrode has made a single pass.

Above A typical weld with threa passes of the
electrode.

Conclusion

As stated at the beginning of this
article, successful welding will depend
almost entirely on practice.

Try as we may we cannot give any
more than a brief account of the
process in this short article. It is
recommended that plenty of practice
is done on scrap material before
attempting the more important jobs.
Under no circumstances should the
unskKilled welder try making boilers;
this is a job for the expert. Only a
qualified coded welder should be
entrusted with such work and, in all
probability, an insurance company
would not accept a boiler for insurance
purposes unless it had been made by
such a person. This apart, small home
welders can be very useful for the
home workshop and enlarge the
scope of workshop activities
considerably.

Events

December 1 - British and French
workers on the Channel Tunnel meet
beneath the English Channel.
December 20 - The first ever web
page is tested at CERN by Tim
Berners-Lee.
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Model Engineers’
Workshop Today

Neil Wyatt - Issue 22 March/April 1994

&

* Working elevation and slew

I have been a subscriber to
MEW for nearly fifteen years,
and just over a year ago, it was

my great privilege to have the * Moulded rubber tyres : . ?:ll metal
: : * Complete with foldaway ground ring NC machined
opportunity to edit one of the o iR and laser cut
X \ ' | UK'’s most respected hobby g Faslen?ars components
N0 J magazines. 600

popular in the UK - I get almost as

many contributions, letters and
emails from fellow hobbyists around the
world, especially the Commonwealth
nations of New Zealand, Australia, South
Africa and Canada, as well the USA,
France and the Scandinavian countries,
in particular. Perhaps the most exciting
aspect of the magazine in 2015 is the
way we can link up to our website
www.model-engineer.co.uk. For
example, we have been putting extra
supporting information and related
articles on the website to complement
articles in the magazine, and you can
always be sure that one or two articles in
each issue will generated earnest
discussion on the forum.

The forum on the website has
members from all these countries and
many more. [t's remarkable to see ideas
and information being shared and
debated across the globe. Sometimes the
forum has been a place to share tales of
adversity —one reader had his entire
workshop, with a lifetime’s collection of
equipment, swept away in coastal floods.
At happier times there is awe at ordinary
people’s extraordinary achievements in
their workshops, often pushing their
tools and equipment to achieve tasks or
results way beyond what their makers
would have expected them to be capable
of. The readership of MEW is more like a
world-wide club of like-minded people,
than a list of subscribers!

As editor I rapidly understood that I
can't please all the people all the time,
there will always be some ‘Marmite’
articles (Southern-Hemisphere readers
should read “Vegemite’), but it's my job to
make sure that each issue of MEW has

Isoon discovered that MEW is not just

something to offer every reader. That
means aiming to cover a wide variety of
topics - techniques, tools, materials and
at levels from the absolute beginner to
the experienced hand, I always try to
make sure the content is readable and
interesting, whatever level it is pitched at.

Unlike most magazines, Model
Engineers Workshop isn’t written for its
readers, it's written by its readers, We
have regular contributors, but a large
proportion of each issue comes from the
pen of completely new authors and all of
our writers are people just like you. They
all share a passion for the hobby that
exercises both the hand and brain. But
don't think this means lax standards, we
pride ourselves on the quality of the
writing in MEW, as underlined by the
many excellent articles in this special.

In the early years of MEW, when the
magazine was quarterly or bi-monthly,
there wasn't much scope for long series,
because of the gaps between issues. Once
the magazine became more regular, it’s
now every four weeks, it became
possible to cover many topics in much
greater depth - technical articles and
extended tool builds. Feedback from
readers was that they wanted to see a
more balanced approach, so now a
typical issue balances some two or three
part articles with plenty of complete
single-part ones. Occasionally we run a
longer series, for something like a
complex tool build.

One thing I try to get in every issue is
at least one complete construction article.

Hobby engineering tends to be
something that needs a reasonable
allowance of both time and money,
although there are always ingenious folks
who use a surplus of one to make up for a
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shortage of the other! This does tend to
mean that many MEW readers are ‘empty
nesters’, however we are seeing model
engineering and hobby engineering grow
like never before.

First, it's never been a better time to set
up a workshop, with competitively priced
and increasingly good quality machinery
available, much of it from the Far East. It's
also a great time for buying classic
machinery second hand, as an abundance
of ways to sell and buy such equipment
means it's far more likely to find a good
home than end up on the scrap heap.

Secondly, the emergence of the ‘maker
movement' is introducing a younger
generation to the possibilities of the
hobby. Shared ‘maker spaces’ help get
around the problems of space and cost in
setting up a workshop. Increasing
numbers of younger entrants to the
hobby are looking to MEW as a great
way to find out more about hands-on
engineering. Perhaps the most exciting
aspect of engineering as a hobby at the
moment is the potential for bringing
new technologies like 3D printing and
embedded electronics together with
together with traditional skills and
techniques.

Like everything else in the world,
Model Engineers' Workshop is having to
adjust to the impact of the internet. This
has seen the growing take up of digital
subscriptions, yet despite the general
trend away from print media, paper

subscriptions are growing and the future

looks bright for MEW.

So, if you enjoy the contents of this
special and are hungry for more, why
not take advantage of one of our special
subscription offers and become a regular
MEW reader? @

www.model-engineer.co.uk
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his is a simple, easy to make
I version of the traditional

instrument maker's vice. It is
invaluable for securely holding small
parts while carrying out accurate filing
or similar operations. With the shank
gripped (between soft jaws) in a bench
vice, it brings small work up to a more
convenient working height, with
improved visibility. The shank can be
quickly set at any angle, to suit the job
in hand. A few construction notes may
help.

Detail 1. The fixed jaw
Made from ¥ inch square BMS, cut and
filed to length. Mark off and mill or

file the vee, which must be at 90 degrees
to the sides. Drill and tap the ¥ inch BSF
tapping hole, accurately square in both
planes. This can be achieved if the work is
clamped to the drilling machine table,
then drilled and tapped at one setting,
using a taper tap held in the drill chuck
to ensure a true start. Aim for a good
‘standard’ thread — use a cap screw asa
gauge. Chamfer both ends of the thread
to ensure that there are no sharp edges
left which, when case hardened, might
damage detail 6.the clamping screw. File
Y% inch and 1/16 inch chamfers and set
aside.

Detail 2. The moving jaw
This is also made from ! inch square
BMS. Leave over length (say 2 % inch
long) to make it easier to hold while
drilling. Drill, then ream the 0.265 inch
diameter hole. Drill at the ¥ inch
diameter reamed hole position - but
only 7/32 inch diameter. Also drill and
tap the 6 BA hole, at the 0.250 inch
dimension shown. Cut to final length
and square up the ends. File the %

inch and 1/16 inch chamfers, and set
this aside.

A Small
Instrument Vice

Len Walker - Issue 47 December 1997

This neat little vice was described as ‘perhaps one of the
simplest toolmaking exercises in the book, but a useful piece of
equipment for all that’ back in 1997. This delicate device
designed to be held in a larger bench vice does require some
care in its construction and so offers a good test of your skills.

The finished vice. A plain
jawed version with a file
handle in place of the
vice tail would please any
fisherman who ties his
own fiies.

Detail 3. Locking screw
Make this from a 6 BA grubscrew, the
end ‘pip’ being polished.

Details 4 & 5. The handle

This can be made as an assembly, with
one end solid and with the other as a
loose cap, riveted on. Alternatively, the
centre portion can be made from 1/32
inch diameter silver steel and fitted
with a loose cap at each end (which,

on reflection, is probably easier). Most
important - remember to assemble the
handle through detail 6 before riveting!

Detail 6. The clamping
screw

Turn this from % inch diameter ENS8 (for
toughness). Chuck a 3 % inch length, face
the end and centre. Pull 2 % inches out of
the chuck and grip securely. With
support from the tailstock centre, turn
the 0.265 inch diameter to a running fit
in the fixed jaw. Turn the retaining

38 Celebrating 25 years of Model Engineers’ Workshop

groove as shown, then undercut and
screwcut the % inch BSF thread, a close
ficin that in the fixed jaw.

Turn the 7/16 inch diameter and part
off. Reverse and holding on the 0.265
inch diameter, form the 5/8in. spherical
radius and polish. Mark off, then drill
and ream the 0.156 inch diameter hole.
Toughen, then polish the 0.265 inch
diameter and the shoulder.

Reaming Details 1 and 2
together

Assemble the clamping screw through
the moving jaw and screw into the fixed
jaw. Line up both jaws and firmly grip
together. With the assembly raised ona 1
inch parallel, the 7/32 inch diameter hole
in moving jaw can be lined up, and the
assembly securely clamped to the
drilling machine table.

Now drill and ream 1/4in. dia. through
both jaws—this ensures a correct ‘line
up'. Lightly chamfer both holes.

Both jaws can now be casehardened,
protecting the threads during this
process. Clean out the threads and other
holes, ensuring that the finished bores
are smooth.

www.model-engineer.co.uk
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Detail 7 The guide pin

A part which can be made from silver
steel, a drive fitin the moving jaw and a
slide fit in the fixed jaw. Harden, temper
and polish. Alternatively, it can be made
from a ¥ inch diameter. x 2 inch long
commercial dowel.

Any required adjustment of diameters
can be made by using a medium oilstone
(well oiled) while the dowel is rotating in
the lathe. Polish finally using 600 grit
wet or dry paper, with a few drops of
light oil. To ensure the accuracy of
line-up on assembly, the fixed jaw can be
used as a guide for assembling the guide
pin. Using the clamping screw to hold

www. model-engineer.co.uk

the two jaws together, insert the pin
through the hole in the fixed jaw to line
up with the hole in the moving jaw and
press it into the latter. This should
ensure that the moving jaw and pin
moves smoothly in and out when the
clamping screw is turned. Ease slightly if
required; smooth operation is essential.

Thoroughly clean everything, getting
rid of any grit or swarf and assemble. A
drop of Nutlok or similar will secure
detail 3, the retaining screw. Lubricate
with a light oil.

Finally, a passing thought from just
pre-war toolmaking apprenticeship
days. I remember one of the ‘old boys’,

every inch a master craftsman, saying to
me “Lad, the only one you really hurt by
doing bad work is yourself”. Nearly sixty
years on, | can’t improve on his
comment!

Go to it - work well, and work safely. @

Events

December 9 - the Toyota Prius, the
first production hybrid vehicle, goes on
sale in Japan.

December 19 - Titanic, the highest
grossing movie at the time, is
premiered.
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This hob is 26DF, but has the rather
unusual pressure angle of

15 degrees, rather than the more
usual 14,5 degrees.

www.model-engineer.co.uk

Gear Hobbin
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Gear Hobbing

in

the Home Workshop

Ivan Law - Issue 56 February/March 1999
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he hobbing process is one of the
I most accurate ways available in

the production of involute gear
teeth. Model engineers, in the main, do
not consider the process suitable, or
even applicable, to the home workshop
believing that it is an industrial process
and outside the scope of our - in
comparison to industry - sparse and
primitive workshops.

There are, | believe, a number of
reasons for this attitude; one is the lack
of understanding of the fundamental
principle governing the functioning of
both hobs and the hobbing process.
Another is the high cost of suitable
commercial hobs. It is true they are
expensive, but surprisingly the cost of a
hob for any given DP and pressure angle
is usually less than a standard set of
eight form cutters. A third reason is the
belief that suitable hobs cannot be
produced with the equipment we have at
our disposal; and, finally, if we do have a
suitable hob we do not have a machine
on which it can be used.

I have ‘volunteered’ to introduce the
subject by discussing in simple language
what a hob is and how it functions.

www. model-engineer.co.uk

Many hobbyists are reluctant to take on making
their own gears, by whatever method. Ivan Law
is well known for taking on this huge and
complex topic, and breaking it down into clear,
understandable language that has helped many,
many people to make accurate, efficient gears in
their own workshops. On top of this, Ivanis a

distinguished model engineer and has long
served as the Society of Model and Experimental
Engineer’s Chief Judge at the Model Engineer

Exhibition.

2. This shows a typical arrangement for
cutting the ‘thread’ on a small hob. The
hob being produced is a special duty item
for producing wormwheels. A hob for

Reutting spur gears would be larger in
diameter. The embryo hob is secured to a
mandrel is operation. The form tool
and holder is similar to the one described
in the text and shown in Fig.7

Understanding the
Requirement

I have said many times, in connection
with a variety of subjects, but it is worth
repeating because of its relevance, that
when faced with a problem it is necessary
to first of all understand what the problem
is. Once that is fully understood then a
great step forward has been made towards
finding a solution. We will therefore begin
by looking at the shape of a gear tooth and
why that shape is needed.

Gear Tooth Profile

A gear is far more than a disc with slots
in its periphery. Gears with incorrectly
formed teeth may, for a while, transmit
motion and therefore power, but to keep
on working effectively and efficiently
the teeth must have a definite and
specific profile. There are a number of
profiles that can be used, however, these
articles will only consider teeth based on
the involute curve. The reason for this is
that the majority of gears produced
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to-day are based on the involute curve,
as this shape is ideally suited to the
generating methods used in modern
production engineering.

Although model engineers, in the
main, cut their gears one tooth at a time
using a suitable form cutter, as opposed
to a generating process, the involute
profile is almost always used.

Just what performance are we trying
to obtain from a gear tooth? First of all,
the gear teeth must not rub on each
other, as this causes friction, heat and
rapid wear. In order to reduce friction to
a minimum, this phenomenon being the
enemy of engineers, the gear teeth must
push on each other but not slide. They
should roll on each other along the line
of contact until the point of disengage-
ment is reached. As a matter of interest,
the line of contact between two involute
gears is a straight line along the pressure

This shows the cutting of a 60-tooth spur gear. The mandrels driving both the gear and the hob are

connected together by a gear box. In this case the gear box is aranged to give 60 revolutions of the hob for

one of the gear blank.

FIG. 1.

THE LINE OF CONTACT BETWEEN TWO
INVOLUTE TEETH. CONTACT STARTS
AT POINT ‘A’ AND ENDS AT POINT 'B'.
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angle, as shown in figure 1. (Much more
about this pressure angle later). Second-
ly, and often not realised, there must be
constant relative velocity between two
mating gears. If the drive shaft incorpo-
rating the driving gear moves ata
constant velocity then it is important
that the driven shaft also moves ata
constant velocity - though not necessar-
ily at the same velocity, and notin a
series of jerks and hesitations. Gear
teeth that are based on the involute
curve meet the above conditions.

The involute curve
What is an involute curve? and how is it
applied to a gear tooth profile? I will not

quote the technical definition of an
involute curve as it may not help! From
our point of view, think of a disc or drum
with a string wrapped around it. Now,
with the drum stationary, hold the end of
the string and, keeping it tight, unwind it
from the drum - the path followed by the
end of the string will be an involute
curve. The involute curve, in theory, goes
on without end, but fortunately we are
only interested in the small initial part of
the curve, where the string leaves the
drum. It can be seen from the above that
the shape of the curve will vary with the
size of the drum, a small diameter drum
will produce an involute with a pro-
nounced curve, a very large drum will
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result in an involute with a shallow curve
and if the drum is of infinite diameter
then the ‘curve’ will be a straight line. In
gear tooth nomenclature, the diameter of
the drum is called the base circle and is
an important element in gear tooth
profiles.

When setting or laying out gears they
are thought of as circles or discs and if
the resultant gears are to run correctly,
these circles, called the pitch circles, must
touch each other. The actual tooth
consists of two elements, the part above
the pitch circle called the addendum and
the part below the pitch circle referred to
as the dedendum. The surface of the
tooth above the pitch circle is called the
face whilst the surface below the pitch
circle is the flank. Since the involute
curve is struck from the base circle then
that is where the tooth profile begins, but
as clearance in the bottom of the tooth is
needed, the actual tooth profile continues
for a short distance below the base circle.

Figure 2 illustrates a gear tooth and
the relative elements so far discussed. It
will be seen that about half of the tooth,
the dedendum, is below the pitch circle
and therefore the base circle must
always be smaller in diameter than the
pitch circle and also be concentric with
it. Any pair of mating involute gears
must have the same ratio between the
radius of the base circle and the radius
of the pitch circle. If this ratio alters then
the diameter of the base circle for any
given gear will alter and so will the
resulting involute curve. It follows that,
when considering gears, this ratioisan
important element in determining the
tooth profile - and so it is.

However, it is not expressed in the
form of a ratio but as an angle, the
pressure angle (figure 3). This pressure
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Gear Hobbing

angle determines the relative size of the
base circle in relation to the pitch circle,
a factor which is most important when
designing and making hobs.

Gear tooth size FACE
We have now established the shape of a
gear tooth, but not its size. A gear of, say,
3 inch diameter could have 30 teeth cut
on it - or even 100 teeth. Both sets of
teeth could be of perfect involute form,
but would not run together as their
physical sizes would be considerably
different. Some means or standard of
determining tooth size is therefore
necessary.

As was mentioned earlier, gears in the
design stage are considered as rotating
pitch circles and this pitch circle forms
the basis when determining gear tooth
size. There are three methods in use
which the model engineer may encoun-
ter and the first is circular pitch.

FLANK

BASE CIRCLE

Circular pitch
The circular pitch of a gear is the
distance from a point on one tooth to the

PITCH CIRCLE

corresponding point of the next tooth, FIG. 3.

measured around the pitch circle (figure
4). This circular pitch is usually quoted
as some friendly figure such as 0.100 or
1/16 or 1/8. In order to obtain the gear's
basic datum, i.e. the diameter of the
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pitch circle, it is necessary first of all to
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multiply the circular pitch by the
number of teeth in the gear. This must
be a whole number and it will give us the
circumference of the pitch circle. We
then have to divide this number by pi to
find the pitch circle diameter. As pi is
rather an unfortunate number, it follows
that the diameter of the pitch circle will
be ‘awkward’ and therefore the centre
distance between two mating gears will
not be a round figure, but one quoted to
at least three decimal places. It can be
argued that this matters little as in the
workshop an ‘awkward’ size is just as
easy to obtain as a standard one. This
may be so, but the problem is largely
academic because unless the gear is
going to be used in conjunction with a
rack to measure linear displacement,
such as down-feeds on milling machines,
gears encountered by the model
engineer will not be based on the circle
pitch notation, but on a more popular
method known as diametral pitch.

Diametral pitch

This method, usually referred to as the

DP, is the most common of gear size
notations, particularly when considering
the size of gears likely to be encountered

by model engineers. The diametral pitch

is simply the number of teeth per inch of B>
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pitch circle diameter. For example, if a
gear has a pitch circle diameter of 1 inch
and has 20 teeth, then that gear is
referred to as 20DP If, on the other hand
it has 40 teeth, then the size is quoted as
40DP. A 40 tooth gear of 20DP would
have a pitch circle diameter of 2in. and
so on. DPs are usually whole numbers
and also even numbers, at least in the
sizes that model engineers will encoun-
ter. The DP notation simplifies setting
out a train of gears. For example, should
it be desired to produce a pair of gears to
give a speed reduction 3:1 and 20DP was
chosen for the gears, then two gears, one
with 20 teeth and one with 60 teeth
would give us the required ratio. The
pitch circle diameter of the 20 tooth gear
would be 20/20 or 1inch whilst the PCD
of the other gear would be 60/20 or 3
inches. This would result in gear centres
of 2 inches - this being half of the sum of
the two PCDs.

Module

Nowadays, as far as we are concerned,
we can regard the module as a ‘metric’
way of noting gear sizes. The module is
the pitch circle diameter in millimetres
divided by the number of teeth, or to put
it the other way round, the PCD in
millimetres is obtained by multiplying
the module number by the number of
teeth required. There are 25.4 millime-
tres to one inch so a number 1 module is
the same as 25.4DP. A number 2 module
would be 12.7DP whilst a 0.5 module
would be 50.4DP. I believe that most of
the machinery imported from the
Continent has gears based on the
module system.

It was stated earlier that part of the
tooth was above the pitch circle and part
below. Before we can determine the
specific shape of any teeth, we must look
at the proportions of the various
elements that combine to give the
complete tooth profile. These propor-
tions are shown in figure 5. The sizes
quoted may be termed ‘theoretically’
correct and if followed exactly would
not allow for clearance between the
mating teeth. We know from general
practice that size and size do not fit, and
some small clearance must be provided.
Precision gear manufacturers usually
decrease the tooth thickness to about
0.48 of the circular pitch, thus making
the tooth space 0.52 of the circular pitch.
In practice, by our methods of produc-
tion, I have found this complication to
gear cutter calculation can be ignored! |
usually cut my gears to the theoretical
proportions shown and they usually
assemble without difficulty. Maybe [
inadvertently cut the teeth just fraction-
ally deeper than theory suggests!
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Some considerable time has now been
spent and the word ‘hob’, the subject of
the article, not even mentioned - but it
is necessary to understand just what we
are trying to achieve. You do not obtain a
good tooth profile by chance! If all the
above ramblings have been understood,
then the rest becomes very easy.

We now know the shape of a gear
tooth, but we cannot cut this shape, only
the space between the teeth. All cutting
tools produce the same thing - swarf! It
is the bit that is left behind that we
really want. If we cut the teeth one ata
time, the usual method employed by
model engineers, then we require a form
cutter that is the shape of the space
between two adjacent teeth but,
unfortunately, this space is not constant

=

be tolerated, and so one cutter may be
used for a range of tooth numbers,
provided they are of the same pressure
angle. In fact, a series of eight cutters
covers the entire range from a small
pinion to a rack, but - to be pedantic -
each cutter can only cut one tooth
number to the correct theoretical shape.

Enter the hob

This is where the hobbing process enters
the story. By this means, no matter what
number of teeth are required on a gear,
the correct involute form for that
number will be automatically produced.
It may be 20 teeth or 21 teeth or even 87
teeth, it matters not. The teeth will
always be the correct shape as the
appropriate involute curve is generated

In this case six 60-tocth gear blanks are sandwiched together so that all six gears are produced at one pass.
A typical time for this pass is about 15 minutes. The number of teeth produced is 60x6 or 360; this is equal

to 2 V2 seconds per tooth.

over a range of gears, even though they
may be of the same DP and pressure
angle. It follows from what has been said
so far that the diameters of both PCD
and the base circle from which the
involute is generated will alter with the
number of teeth on the gear. Figure 6A
shows this change in shape although the
same DP has been used for each profile
and the same pressure angle, viz. 14 1/2
degrees The next two drawings figs. 6B
& 6C show the difference in shape when
the pressure angle is increased to the
popular 20 degrees and finally to 30
degrees It is now apparent that cutting
gears one tooth at a time by form cutters
can only give theoretically correct teeth
if a form cutter of the correct pressure
angle and specific tooth number is used.
This would need a very large number of
cutters and would make the process
impractical. Fortunately, a small
deviation from the theoretical form can
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by the hobbing action. Only one cutter is
needed for each DP and pressure angle,
and all the teeth are produced with just
one pass of the hob, thus making the
cutting of gears much quicker and
simpler, as no mis-count of the dividing
head can arise because a dividing head is
not needed.

The haob is a cutting tool in the form of
a thread or single start worm. The shape
of the ‘thread’ is the rack shape of tooth
profile that the hob will eventually
produce (figs. 6A/B/C). It should now be
apparent why | have kept emphasising
the importance of the pressure angle as
this is the angle that determines the
‘thread’ form of the hob.

The hob is provided with a series of
gashes or flutes that form the cutting
edges of the hob where they meet the
thread. In order for it to cut effectively,
the teeth should be ‘backed-off This
process is outside the scope of this article

Gear Hobbing
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but has been dealt with elsewhere, Unlike
general milling cutters, a hob can only be
sharpened on its front or radial face,
otherwise the tooth profile would be lost
and the hob become useless.

How does it cut a gear? If the hob is
secured to a rotating spindle and a
workpiece is slowly brought into contact
with it, the hob would (neglecting the
helix angle) produce slots in the work-
piece similar in shape to the teeth on the
hob. Now, if that workpiece is replaced
by a circular disc, viz. the gear blank, and
that blank rotated, then a series of slots
or teeth would be produced on the blank.
The number of teeth produced on the
blank would depend on the speed ratio
between the hob and the blank. If the
hob were to make 20 revolutions to one
revolution of the blank, then 20 teeth
would be formed on the blank. In other
words, the number of teeth required on
the gear is the same as the speed ratio

Celebrating 25 years of Model Engineers’ Workshop 45




@ Years Anniversary Special

between blank and hob. Now, and this
is the most important function of
hobbing, as the blank is rotating, the
shape of the teeth produced is not the
same as the straight-sided shape of the
teeth on the hob. The teeth of the gear
being cut gradually come into contact
and out of contact with the hob teeth;
in other words the gear teeth roll past
and through the teeth of the hob

and it is this rolling action that produces
the correct involute curve that we
desire,

As stated at the beginning of this
article, commercial hobs are expensive,
but making things is what model
engineers like to do, so why not make
your own hobs? It is, after all, only a
screw-cutting exercise. The hobbing
process has one great advantage - it is
‘self-correcting’. If the angle of the tooth
profile on the hob is not correct to
drawing, or if the pitch is not quite what

Producing hobs
in the latﬁe

As referred to earlier, making a hob or at
least the threaded part is only like
producing a single start worm or a
coarse thread. A screw-cutting tool will
be needed and this can be similar to a
normal screw-cutting tool except that
the shape must be similar to the gap
between two adjacent teeth of the rack
profile. The shape of the tool will, of
course, be dependent on the DP and
pressure angle required. The tools may
be produced by skilful off-hand grinding
but it is recommended that a tool and
cutter grinder, such as a Quorn, Kennet,
Stent or similar machine should be used.
This special form tool is the start of the
whole hobbing process and so it pays to
produce it as accurately as possible. As
shown in figure 7, the cutting flanks of
the tool are ground at the required
pressure angle, thus the included angle

The same hob as shown in the previous photograph is being used to cut a helical gear. Setting up a habbing
machine to cut helical gears is much more complicated then setting for spur gears. The speed ratio between
the hob and gear blark is not only determined by the number of teeth required but also the helix angle of the
gear and the rate of feed. The rate of feed in relation to the hob and blank speeds determines the helix angles
of the gear produced.

was intended, it does not matter, as

all gears, regardless of the number of
teeth on them, will mesh and run
together perfectly satisfactorily,
providing they are produced with the
same hob, Another advantage is that we
can, if we wish, produce our own
standard. We need not keep to standard
DPs or pressure angles. This could
certainly be useful for anyone having
trouble with high speed gear reduction

boxes for use with steam or gas turbines.

Increasing the pressure angle to about
30 deg. or so will result in a gear more
suited to these arduous conditions
and so prolong the life of the gears
considerably.

of the tool is twice the pressure angle. If
a cutter grinder is being used, then this
angle can be obtained simply by using
the protractor scales on the machine. It
should also be possible to form the
clearance angle at the same setting. The
pitch of the hob (the distance from one
tooth to a similar position on the next
tooth - figure 8) is usually very much
coarser than that encountered in normal
screw-cutting and this affects the side
clearance. In order to cut cleanly and
without rubbing, the leading cutting face
of the tool must have the normal
clearance angle of about 4 or 5 degrees
plus the helix angle of the ‘thread’ The
trailing cutting edge will be angled at the
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normal clearance minus the helix angle.
This latter will result in what, with
normal turning tools, would be called
negative clearances. It is therefore
necessary to determine the helix angle
of the ‘thread’ before the form tool can
be made, that is if the form tool is being
produced from the normal rectangular
high speed tool blanks. I find it easier to
produce tools of this type from round
material - in fact this provides a use for
broken centre drills! Form tools for DPs
as large as No. 10 can be made from %
inch diameter material.

It is necessary to have some form of
holder when grinding small round tools.
In the present case a piece of ¥z inch
square mild steel about 2 inch long is
ideal. Drill a ¥ inch diameter hole in one
end for the tool and secure it by means
of a pinch screw. The helix angle of the
hob can then be ignored and the tool
ground, applying normal clearance and
rake angles. The same holder can then be
used for mounting the tool in the lathe
tool-post for the screwing operation. As
the tool is round, the helix angle can be
obtained by rotating the tool in its
holder.

Using this method there is no need to
worry about the true value of the helix
angle; set the angle by approximation
and start cutting. If the angle is incorrect
you will soon find out as the cutter will
start to rub on one side. Simply slacken
the pinch screw, rotate the tool in the
desired direction and try again. This
round tool method allows the same
cutter to be used for different helix
angles, situations which would occur
should hobs of the same pitch but
different diameters be required.

When hobbing gears the only control
we have in determining the tooth profile
is the depth of cut, the hobbing process
and the hob do the rest. It follows that,
when cutting the hob, the only control
we have on the hob tooth profile is the
depth of cut applied to the form tool.
From this we can see that the width of
the tip on the cutting tool is important.
The table (figure 9) gives the tip width
for a number of DP and pressure angles.

Obtaining this tip width is not easy.
There is nothing tangible to get the
micrometer on to. If you have access to
the equipment of a metrology depart-
ment then go ahead and use it. [ have
not, and [ am sure almost all my readers
will not have either, so we have to do our
best with what is available (isn't this the
story of model engineering?) The
method 1 use, and one that has proved
satisfactory, is to set the micrometer a
thou’ or so greater than the required tip
width and then, using a magnifying glass
with a large magnification, grind the
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tool until it just enters the micrometer
anvils - a slight resistance can also be
felt to any movement of the cutter
through the anvils. The method may not
be scientific but it gives results perfectly
satisfactory for our needs.

The next problem is to determine the
pitch of the ‘thread’ and then the change
wheels needed to produce that pitch.
Should the hob be for gears based on the
circular pitch notation, then there is no
problem. The circular pitch of the gear
may be regarded as being similar to the
pitch required on the hob. This is not
strictly correct as the true theoretical
pitch of the hob should be the circular
pitch of the gear divided by the cosine of
the helix angle of the hob. In practice
this makes little, if any, measurable
effect and can be safely ignored. So, for
example, if the CP is 0.100 then set the
lathe to cut a pitch of 0.100 or 10 tpi.
However, most gears that we encounter
will be DP based and so we will have to
convert DP to CP in order to obtain the
pitch of the hob. It has been pointed out
the advantages of the DP system
compared with the CP for general gear
calculation but there is a snag. To
convert diametral pitch to circular pitch,
we simply divide the DP into the
function pi. Unfortunately pi is not what
could be termed a friendly number and
so any whole number divided into pi will
result in an equally unfortunate number
for the pitch of the hob. For example, to
convert 20DP into CP divide pi by 20,
which gives 0.1571 for the pitch and this,
in terms of threads per inch, is 6.366. It is
pointless looking at the lathe change
wheel chart for 6.366, it won't be there.
We have, therefore, to work out the
change wheels ourselves in order to cut
this strange pitch. There is a basic
method of doing this termed continuous
fractions. | am not going into this
somewhat complicated process here, but
if any reader wishes to pursue this line,
then the method is described at length in
‘Gears and Gear Cutting’ which is No. 17
in the Workshop Practice series.

A very close approximation of pi is
22/7 and we can use this to simplify our
change wheels calculation. Paradoxi-
cally, using this approximation for pi can
be used to advantage. It makes it possible
to produce a hob that will cut a gear with
a theoretically perfect pitch. If the
number 35.2560329 is divided by the DP
required and the hob then made with a
pitch circle diameter to the number
obtained, the gears produced with that
hob will have a CP correct to within nine
places of decimals; this, however, is of
academic interest only. If we multiply
both top and bottom of the fraction 22/7
by 5 we get 110/35. A110-tooth wheel is
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Gear Hobbing
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not part of a standard set of change
wheels but a 55-tooth wheel is, so the pi
factor in our change wheel calculation
can be 55/35 - multiplied by 2.

The chart (figure 10) quotes the
change wheels required for most of the
standard DPs. These gear trains are
based on a leadscrew of 8 tpi, such as the
Myford 7 range. In each case the top
numbers are the driving wheels whilst
the bottom numbers are the driven
wheels. I consider the quick-change
gearbox fitted to the Super 7 series of
lathes to be a tremendous time-saver as
a large range of standard threads and
self-act feeds are available at the flick of
a lever. Unfortunately, it is of little help
when cutting DP pitches. A quick-change
box does not preclude the use of a
normal gear quadrant or banjo. These
are available from Myford and can be
fitted in a few minutes and so can
suitable change wheels. It may be an
added expense but it does increase the
versatility of the lathe. When using any
of the gear trains shown in the chart, set
the gearbox to cut 8 tpi. When cutting
non-standard pitches, it is not possible
to disengage the feed screw half nuts at
the end of each cut because it would be
extremely difficult to pick up the pitch
correctly for subsequent passes of the
tool. The tool will have to be withdrawn
at the end of each pass and the lathe
reversed to the starting point before the
next cut can be applied.

It is not advisable to use power when
cutting pitches or threads greater than
that of the lathe’s feedscrew, otherwise
the stress in the gear train becomes
excessive. The ‘power’ can be easily
supplied by fixing a handle on the end of
the lathe mandrel and turning the lathe
by hand; it will only require a few turns
to cover the length of a hob blank. The
handle can be made quite quickly from a
few pieces of bar material, alternatively

Myford supply such a handle and it can
be fixed to the mandrel in a few seconds
- an accessory well worth having. It
gives ideal control over the cutting
process and is a great asset in general
screwcutting, particularly when
screwing up to a shoulder. For very
coarse pitches, where the leadscrew may
make several revolutions for each turn
of the lathe mandrel, it is advisable to fix
a handle on the end of the leadscrew.
This will considerably reduce the stress
in, not only the gear train, but also the
elbow! The depth of cut required for a
variety of pitches is shown in the table
(figure 9). This depth can be obtained by
direct reference to the cross-slide
micrometer dial.

The diameter of a hob (other than
special hobs such as those used for
cutting worm wheels) is in no way
related to the diameter of the gear it can
produce. For model engineers, the
diameter may well be governed by the
size of the material available for its
manufacture.

When the threading is completed, the
hob is ready for the next stage, gashing
to form the teeth and for form-relieving
to provide the clearance needed to __
obtain a satisfactory cutting action.

Ivan Law’s book Gears and Gear
Cutting is available from www.
myhobbystore.co.uk just enter ‘wps
17" in the search box.

Events

February 11 - Pluto crosses the orbit
of Neptune and will remain further from
the sun until 2231.

March 21 - Brian Jones and Betrand
Picard successfully complete the first
circumnavigation of the globe in a hot
air balloon.
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I can’t believe that I wrote this little
piece as long ago as 2003. That feeling
may be due to the seeming accelerated
speed of my own ageing making it now

~  seem like yesterday. Looking at the
icle today in the light of more recent
experience, and in the knowledge that
the popularity of the little mini lathes

s soared beyond all expectations, it is
eresting that they can clearly be seen

to have met a real need within the hobby
which continues to this day. After the
publication of the article I was
completely taken aback by the amount of
correspondence I received from all over
the world offering observations and
asking for further information. Looking
at what I said at the time in the piece,

I today feel no need to alter any of the
statements, suggestions or
recommendations that were made. I still
use this lathe today and continue to add
additional features which improve its
scope and versatility.

a Alastair Sinclair’s Update

Improvin
Mini Lathe

Alastair Sinclair - Issue 91 July 2002

QPJIODEL ENGINEERS'

" WORKSHOP
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Improving a Mini Lathe

y first lathe purchased in 1986
a Hobbymat MD65, then a
relatively recent offering in the

small machine tool market. This suited
my requirements at the time since the

h a bench was d supporting
aid lathe and a % inch drilling
machine. I also subsequently added a
milling attachment to the lathe and thi
set up served me quite well for a number
of years. Th D65 was a well-made and
machine and was capable of
pmdm ing good quality work. However
it was quite noisy and its 65 mm centre
height I found rat limiting at times
acement was therefore sought which
offered a ;._rc:mr capacity along with
mnnal de h luuld

ironment. The eventual answer to
the Conquest mini lathe as
popularly marketed by Chester UK.

What's in a name?
Conquest lathe is of far Eastern

‘acture and it or very similar
models are marketed in many countries
under various names. It is a 90 mm centre
height machine with fully variable speed
range from 100 to 2900 rpm v ia tl
combination of tr control of the
motor and a two speed gearbox. The bed
is a raised single vee design giving 300
mm be entres and the mandrel is
of generous proportions with a 20 mm
diameter bore machined for 3 MT tooling.
There is a conventionally arran
train with the al adjustable banjo and
gear set for fine feed or screwcutting via
the leadscrew and t t nut at the
saddle apron. Motor reverse is available

nically and there is also a tumbler

slide and top slide are
onventional in design, with
duared dials supportin
bie four way tool p
'mauh ‘

- to be the same in its various
guises, the only difference being the
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Improved graduations and grip-ring for the cross-slide dial.

colour and the changes necessary
between metric and imperial versions.

This principally applies to the leadscrew,

the number and size of associated
change gears supplied and the thread
dial indicator. Oddly the cross slide and
top slide feed screws seem to be the
same for both versions although I am
prepared to be corrected on that.

So what needs
improving?

Originally offered at over £800 when
first introduced, this is a well specified
machine for the current (back in 2002)
sub-£400 asking price and you may well
wonder what needs to be improved. Well
of course no machine is perfect and you
might reasonably expect such a budget
priced lathe to be lacking in finish,
accuracy etc. Indeed there is some truth
in this as my lathe as delivered exhibited
a substantial lack of squareness between
the cross slide and the between-centre
axis which, after eventually convincing
Chester UK that this was genuine and
not operator error, was quite promptly
corrected by them using their in-house
machining facilities. I understand that
this problem was confined to that
particular batch of machines and that
these were therefore all corrected in a
similar manner. Other clear signs of
manufacture to a price were noted but
by and large these were generally
cosmetic in nature, and do not seem to
affect the operational accuracy of the
lathe which is, in all normal respects,
quite satisfactory.

All of the initial small improvements
which [ am sure most owners carry out
were undertaken shortly after delivery
and included the making of flush head
screws for the cross and top slide
handles, a saddle chip tray, a saddle lock
and a tailstock clamp lever. Less
commonly carried out I'm sure but very
necessary in my opinion is the lowering
of the four way toolpost to allow this to

Eamy gt dul
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use normal sized tools of 10 mm to 12
mm square. While the turret is designed
to accept these sizes of tool, it is in my
opinion set too high relative to the
centre line of the mandrel to properly
use these and requires about 2.5 mm of
material to be milled off the top surface
of the top slide. This is most easily
accomplished using a fly cutter buta
decent sized end mill will be equally
suitable in achieving this end.

One unaccountable feature of the
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metric version of this lathe is the number
of graduations on the feed dials of the
cross slide and top slide. There are 40
small graduations of which every 10th is
enlarged and numbered, no doubt
intended to suit the imperial version
where every division is equal to 0.001".
This is not at all appropriate for the metric
version and I have therefore retained but
re-numbered these graduations using a
computer printed plastic film over a white
taped background for ease of reading. The
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SMOOTH, QUIET, HIGH PERFOR
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL

MITSUBISHI ELECTRIC
HIGH PERFORMANCE
INVERTERS
For serious machining duty!
240-volt 1-phase input Inverters for you to run a dual-
voltage (Delta wired) three phasa 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.
Compatible with cur Remote Control stations, and can
be supplied pre-programmed at no extra cost.
Prices from £133 inc VAT
Remote control station Pendants
suitable for use with all cur Mitsubishi

Electric, IMO Jaguar CUB and IDRIVE
i

MITSUBISHI
ELECTRIC

Inverters. Also available for other makes and models of VSD
including TECO, OMRON & ABB.

Industrial grade push buttons;

Featuring START & STOP Pushbuttons, FWD & REVERSE,
RUN, JOG, & VARIABLE SPEED POTENTIOMETER.

3-wire control, NVR (No-Voit-Release) function for greater
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
to suit your make and medel of Inverter drive.
From £67 inc VAT

INODRIVE INVERTERS 22 2o
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-programmed at no extra cost.
Prices from £119 inc VAT

IMO “Jaguar CUB” High
IAGUAR CUB INVERTERS Porrmsmce s
5-Year Warranty

230V 1-phase input, 220V 3-phase output, to run a dual
voltage three phase motor off domestic single phase
supply. Four models: 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

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

Tl o
¥4
(Bl o i . i b d y Aital' L’
The original and best lathe speed control
systam, suitable for MYFORD ML7, Super 7, RAGLAN Little John, &
BOXFORD lathes. FPre-wired ready to go!
NOW WITH AN AMAZING 10-YEAR WARRANTY!
Power Range: 1/2hp, 1.0hp, 2.0hp and 3.0hp.
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 & JOG, and VARIABLE SPEED. Simplifies screw-cutting and tapping.
Designed & Manufactured here in the UK by Newton Tesla.
1809001 /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.

We stock a large range
mem of 240V Single Phase

and 220V/415V Dual
Voltage Three Phase motors in standard
Metric sizes. Foot, Flange & Face mounting
options. 4-pole (1450revs), 2-pole
(2800revs) and 6-pole also available.

We have extensive knowledge regarding
which motor frame sizes go on which
machine, and will match the correct
specification of mator for you.

mmm 240V Single Phase
and 220/415V 3PH
"Dual Voltage™ motors in standard imperial
B56 frame sizes to suit Myford, Boxford and
Raglan lathes. Fool, 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

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Long Lane, Warrington,
Cheshire WA2 8TX,
E-mail: info@newton-tesla.com

Tel: 01925 444773, Fax: 01925 241477

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

IMPERIAL & METRIC MOTOR PACKAGES, Comprising a Mitsubishi Electric D720S High Performance
& Vector Drive, new 3PH motor, and Remote Control Station. The Inverter drives are supplied ready pre-
programmed and "auto-tuned” to the matched motor for optimum performance. Fool, Flange or Face
maounting options. 4-pole (1450revs), 2-pole (2800revs) and 6-pole also available. Packages ranging from 1/8HP to 3.0HP. Prices from £208.
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A selection of boring bars and the high-speed driling spindle.
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40 graduations are split into ten groups of
four and numbered O to 0.9, each large
division being 0.1mm and each small
division 0.025 mm. This arrangement is
shown in photo 1 along with new ‘grip-
rings’ for the dials which make these much
easier to adjust and use. The advantage of
using a computer printed film is that this
can be made to a precise length to suit the
diameter of the dial using a CAD program.
A detail of the grip-rings is given in figure
1 made in stainless steel although there is
no reason why they cannot be made of
mild steel if so desired.

Top slide - who needs it?
While the Conquest performs
satisfactorily as supplied, it has to be
borne in mind that it is a very light lathe
and is consequently not capable of really
deep roughing cuts or heavy handed
parting-off operations. Tooling has to be
kept very sharp in order to get the best
out of the machine, and providing this is
done, perfectly satisfactory work can be
carried out with good finish and
accuracy. As a matter of good practice all
slide gib adjustments should be kept
fairly tight in order to avoid undue
flexing of the tool and the resulting
chatter which can spoil the finish of the
work. In all amateur size lathes the top
slide particularly is guilty of a certain
degree of flexibility which affects the
rigidity of the tool tip and this of course
is all the more serious in any lightly
constructed lathe such as the Conquest.
So who needs the top slide then? Well [
do actually but not all the time and if
given a little thought it is quite clear that
this is really only required occasionally
for machining short tapers or setting
over the single point tool during
screwcutting. True, it is often also used
for parallel turning short lengths or
applying facing cuts, but in all honesty,
the majority of the time, it is doing very
little other than that of a tool holder on
top of the cross slide.

I am by no means the first to consider
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Showing the fixture rotated 180 degrees to present the boring bar.
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Fig. 4 - Boring bar tool holder

this matter as an article in a recent (ref. 1)
MEW pointed out. This reports that Tubal
Cain designed a toolpost which for the
reasons discussed was mounted directly
off the top of the cross slide. The same
article describes a similar toolpost for the
Myford which reportedly has ‘'made an
enormous difference to both the lathe’s
cutting capability and to its accuracy’. As
aresult of these thoughts, I set out to
design a more rigid tool post fixture to
entirely replace the top slide and obtain
by this means greater stiffness which
would allow deeper roughing cuts to be
taken and improve general finish. It also
seemed possible at the same time to
improve the versatility of such an
arrangement by incorporating a
permanently fitted additional tool holder
for boring tools which could if necessary
also accept a light drilling spindle or
grinding head. As yet a further bonus, a
directly mounted tool post could, it was
clear, obtain the same effect and
advantage as a rear toolpost using parting
tools mounted upside down while the
mandrel runs in reverse. This is possible

AV '

LA

The matching handwheel might be mistaken for original equipment,

with the Conquest since the chuck is
bolted directly to the mounting flange on
the mandrel and cannot therefore come
adrift during reverse running.

The versatile tool post

The design of the basic tool post fixture
is really very simple with a base plate
holed to match the fixing screws for the
top slide and a square block of steel the
same size as the four way tool post, fitted
together such that the turret is in the
same relative position to the cross slide
as it is when fitted on the top slide. The
main features of this are shown in photo
2and figure 2. It is of course essential
that the height of the substitute fitting is
precisely the same as that of the top slide
assembly in order that the turret is
interchangeable between each of these
without having to adjust the packing
height of the tool bits. On mine that is 38
mm but remember that I have reduced
the tool height by 2.5 mm and this has
therefore to be measured in each
individual case to maintain the essential
interchangeability necessary. The same
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indexing plunger is used on the
replacement so that the turret can index
round as normal.

For other owners of the Conquest who
wish to make a similar fixture, Figure 3
gives the necessary details and it will be
clear that many of the dimensions can be
varied tO suit materials at hand. The
thickness of the base plate at 10 mm can,
for example, be increased if desired, the
only consequence of which isa
corresponding reduction in the height of
the attached square block for mounting
the turret. The overall size of the plate
can also be varied but that shown is the
minimum required to comfortably allow
both the four way toolpost and the boring
bar toolpost to operate independently
without undue interference between
them. Each of these main components
requires to be machined on all faces to
ensure that mating surfaces are square
and flat. The clamping screws through
the assembly to connect this to the cross
slide require to be spaced 32 mm apart to
suit that of the circular plug in the slide
thereby allowing the full 360° rotation of
the fixture in the same way as the top
slide that it replaces. The 25 mm dia. pillar
for the boring bar tool holder is a straight
turning job with a central 10 mm dia.
hole, and needs no special comment
regarding its manufacture.

The four way tool turret supplied with
the machine is quite satisfactory with
regard toits design and for me, the
question of quick change tooling is solved
by having three of these each witha
range of tool bits permanently fitted. The
cost of each turret is only £7 or so (2002
price) from Machine Mart and there is
therefore hardly any need to consider
going to the trouble of making them. The
boring bar tool holder has been made
using a casting but a similar holder can
easily be fashioned from a suitable block
of mild steel. Photograph 3 shows this
and the four way turret mounted on the
tool post fixture while Figure 4 provides a
detail of the boring bar tool holder both
as a casting and as the alternative
machined from solid version. The 20 mm
diameter horizontal hole through this is
the tool mounting point and allows all
diameters of round boring bars up to that
maximum size to be used, the smaller
sizes being fitted using a 20 mm diameter
collar with a central hole of the
appropriate size and the necessary socket
grub screws. A selection of such tooling is
shown in photo 4 with boring bar sizes
between 8 mm and 20 mm diameter.

No free lunch

There is tremendous advantage in a tool
post fixture of this design which imparts
substantially greater stiffness and rigidity

Fig. 5 - Leadscrew
handwheel
arrangement

The swing am arangement to disengage the leadscrew.
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to the cutting edge of turret mounted
tools rotated through 180° to present the
fitted boring bar to the workpiece. This is
shown in photo 5. Returning to normal
turning work is simply the reverse of this
and takes no more than twenty seconds or
so to carry out each time. An engineers
square can be used to set the fixture at
right angles to the cross slide but this is
not at all critical.

So far, so good. It is at this point |
should however repeat the old adage that
there is no such thing as a free lunch and
many readers who have followed my
simple logic to this point will be keen to
point out that removal of the top slide
also means that the important matter of
the taking of fine facing cuts to a precise
depth becomes no longer possible. Quite
true and with this problem comes the
obvious solution which, you have
probably also anticipated, is the need for

Components of the swing arm assembly.
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Fig. 6 - Leadscrew handwheel components

a leadscrew handwheel with graduated
dial. Right. This is a simple solution to the
problem which is also quite desirable in
other ways (of which more later) that
allows accurate advancing of the facing
tool along the lathe axis. In this case, the
leadscrew is 1.5 mm pitch and one
complete tum of the handwheel will
therefore advance the tool by this
amount. However, things are never quite
as easy as they seem at first sight as
anyone will find out if after placing the
tumbler reverse into neutral they grasp
the while also providing the convenience
of a permanently fitted boring bar tool
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holder. This allows boring operations to
be quickly set up while avoiding removal
and later resetting of the normal turning
tools in the turret. Indeed, mounting
boring tools in a turret is generally more
awkward, usually disturbs and requires
the removal of at least two of the turning
tools and less easily permits length
adjustment to minimise overhang of the
tool tip. For boring operations therefore,
this design is a worthwhile improvement
both in greater stiffness at the tool point
and in general ease of adjustment and
use. To quickly change from the normal
turning set up to that for boring, it only

Improving a Mini Lathe

requires the two clamping screws
beneath the turret to be slackened and
the entire tool post fixture leadscrew and
attempt to turn this. Although the
mandrel is not then in gear the reverse
velocity ratio of the gear train which is
set up usually for fine feed, is such as to
create considerable resistance to rotation
of the leadscrew and effectively make
this too stiff and laborious to
conveniently use. What clearly is also
needed therefore is a clutch of some kind
which effectively disengages the
leadscrew from the rest of the gear train
when the handwheel is in use.

So, as is often the way, one thing leads
to another. The removal of the top slide
which will allow the fitting of a superior
tool post fixture is not by itself a solution
and requires in addition the installation
of a leadscrew handwheel and the design
and fitting of a suitable leadscrew ‘clutch.
I have to admit that as the germ of the
idea for the new tool post arrangement
had initially formed in my mind, the need
for the handwheel had been easily
anticipated but that for disengagement of
the leadscrew had unfortunately not,
until much later in the process.

A Ieadscrew handwheel
Just about any suitable handwheel
fabrication or proprietary casting could
be used for this but it is in my view
better to use the same style of wheel as
that used for the saddle rack handwheel
and tailstock. This gives the appearance
of it being part of the original lathe
design (see photo 6) and is in any case
easily obtainable from one of the
suppliers. I can’t remember how much
this cost but it is usually worth checking
the price of any such spares with all of
the suppliers, as this in my experience
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Fig.7 - Conquest
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seems to vary quite substantially. It is
the one normally provided for the saddle
rack that is required which has an 8mm
dia. bore and a fitted grub screw. The
assembled arrangement is detailed in
Figure 5 and it should be noted that it
firstly involves the removal of the
lIeadscrew to enable a drilled and tapped
hole to be made in the end of this. No
difficulty should be experienced with
this removal if the gear cluster and
banijo is first taken away at the headstock
end followed by disconnection of the
bearing at the remote end then
unscrewing the cap screws from the
headstock end bearing. Withdrawal of
the entire leadscrew may then be toward
either end of the lathe depending on the
extent of clearance available.

The leadscrew is 16mm dia. and will
therefore easily pass through the hollow
mandrel allowing the end that is to be
drilled to be gripped in the chuck leaving
the remainder to project at the rear. It is
important to use a piece of aluminium
sheet or tinplate around the end of the
leadscrew to prevent the chuck jaws from
damaging the square thread. Centre and
drill a tapping size hole for ¥ x 32 ME
thread as shown and cut this using a

-
D)
—

connects 1o gears

Fig.8 -
Engagement
lever assembly

____i_
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tailstock mounted tap. Simply gripping
the tap in the tailstock chuck is unlikely to
be satisfactory as the turning force
required will easily overcome the gripping
power of this. A better strategy is to use a
hand tap wrench keeping the centred end
of the tap firmly lodged in the fixed centre
of the tailstock. The 8 mm diameter
extension rod to the leadscrew which
screws into this is a straight turning job
with a die cut % x 32 thread one end and
milled spanner flats at the other. This has
to be quite fully tightened into the end of
the leadscrew applying Loctite to the
thread to ensure its security during use of
the handwheel. Note that the greatest
turning force on the handwheel is when
advancing the tool towards the headstock
which needs a counter-clockwise direction
of rotation. It would no doubt have been
better therefore to have used a left hand
thread and dispensed with the use of
Loctite. I did not however possess the
necessary left hand threading tap and die
and I have to say that the method of
attachment described has proved in use to
be very secure.

The other three main parts of the
handwheel assembly are the fixed bush,
the graduated dial and the handwheel
itself. These parts are shown fully
detailed and dimensioned in Figure 6.
The fixed bush is a plain 30 mm
diameter turned disc with a central
drilled and reamed hole 8 mm diameter
to give a good fit on the extension rod.
This is connected to the end bearing
casting using two recessed 5 BA cap head
screws. The reference graduation mark
is on the periphery of this, cut with a
fine blade saw. The graduated collar is
3mm thick and 10 mm wide with a Tmm
high serrated finger grip. The serrations
are made by using a simple dividing
fixture and milling 12 gaps through it
with a 5 mm end mill. The collar requires
to be a good running fit over the internal
bush which is locked to the extension
rod with a 2 BA socket grub screw. The
bush is drilled for a spring and brass
friction plunger 3 mm dia. as shown in
Figure 5. No alteration to the handwheel
is necessary as already mentioned since
this is supplied with an 8 mm bore and a
socket grub screw already fitted. The
graduations on the collar are for reasons
of clarity again produced using
computer printed plastic film over a
white background tape. Fifteen main
divisions this time of 0.1 mm each with
four small divisions of 0.025 mm.

Declutching the
Ieadscrew

As earlier discussed, the use of the
handwheel to advance the saddle along
the bed requires that the leadscrew be
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The small siot in the end casing and the swing arm operating lever.

disengaged from the gear train. Ideally
this should be in the form of a
straightforward dog clutch which
enables the leadscrew to be isolated
from the gear train no matter whether
this is set up for fine feed or
screwcutting. However, the only suitable
position for this kind of clutch
mechanism is directly in front of the
headstock where, in the case of the
Conquest, all of the electronic speed
control circuitry is located. This is
enclosed in a box completely covering
the front face of the headstock entirely
surrounding the leadscrew. Inspection
internally showed all of this space to be
fully utilised leaving no room
whatsoever for a clutch. So this was not
the answer I was looking for and some
other approach was needed which would
produce the same affect. A search of
various texts and ME articles was
undertaken to see if anyone else had
done anything similar. I have always
been a great believer in trying to avoid
reinventing the wheel if I can possibly
help it). Surprise, surprise... an early
article in an old ME (ref. 2) describes a
means of disengagement of a Myford
leadscrew using an idler gear on a swing
arm interposed between the leadscrew
gear and the one immediately preceding
it in the train, This is an elegantly simple
solution and easy to introduce but while
such an idler gear has no effect on the
final gear ratio, it has the obvious effect
of reversing the direction of rotation of

the leadscrew. Fortunately this is not
really a problem with the Conquest as
the tumbler reverse can be used to
correct the rotational direction and it is
then only a matter of getting used in
future to using the tumbler reverse the
opposite way round from normal. The
arrangement of this is illustrated in
Figure 7 where the standard setup for
fine feed (a) is shown alongside the
modified set-up (b) incorporating the
swing arm and the additional 30 tooth
idler gear. For this to work it is obviously
necessary that a small gap is created
between the final 20 tooth gear and the
80 tooth leadscrew gear. This gap is not
critical but I suggest that 1 to 1.5 mm is
about right. The arrangement described
is illustrated in photo 7.

So there you have it. Not a clutch at all
but a disengagement gear which in
practice works extremely well and is
particularly easy to make and install. Its
one disadvantage over the clutch is that it
will only properly work with one
arrangement of gears, that for normal
fine feed. This however is not really a
disadvantage at all since there is no need
in screwcutting to use the handwheel and
itis in any event rarely desirable to
disengage the gears and risk the loss of
the pickup of the thread being cut. Its
primary purpose, which is to allow
disengagement of the fine feed gear train
and enable longitudinal control of the
saddle using the handwheel, is achieved
simply by moving the lever towards the
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front. This will be clear from examination
of figure 7(b); moving the lever forward
disengages the 30 tooth idler from the 80
tooth leadscrew gear thereby freeing the
leadscrew for handwheel control. The
assembled lever and gear arrangement is
shown in figure 8.

Disengagement Gear

The bits and pieces required for this could
not be simpler and these are detailed in
figure 9 and shown in photo 8. The control
lever is merely a12 to 12,5 mm wide flat
3mm thick cut to length and drilled 7.5
mm diameter at the pivot point with two
M6 tapped holes either end. A turned mild
steel collar to fit the 7.5 mm diameter hole
is 16 mm overall diameter with the part
which fits the hole being a little more in
length than the thickness of the control
lever; 2.1 mm is about right. This, together
with a M5 x 12 cap head screw and washer
enables the lever to be fitted to the gear
train as shown in Figure 7(D) and freely
pivot at this point. The 30 tooth gear is of
course one of the change gears supplied
and this requires to be push fitted with a
bronze bush 12 mm diameter having a
drilled and reamed 6 mm diameter hole
through the centre. The bearing pin for
this is turned from 16 mm diameter steel
bar to 6mm diameter over most of its
length leaving a 1 mm thick head at the
full diameter. An Mé thread is cut at the

end of this and the gear mounted at the
end of lever introducing another washer
and adjusting the bearing pin to allow free
rotation without any binding. To maintain
this the locknut is then tightened.

The control knob fitted to the end of
the lever is turned from aluminium to
the sizes shown or as desired from
personal preference. This can equally be
a black plastic knob of one kind or
another but should not be unduly large
or heavy. The reason for this is that in
operation the idler gear remains in
engagement with the leadscrew gear by
virtue of the turning and tooth meshing
forces which tend to impart a clockwise
moment to the lever assembly. This has
the considerable advantage that no
locking mechanism is required to hold
the lever in the engaged position during
use of the fine feed and requires only a
light touch to then disengage. Use of a
heavy knob would reduce the turning
moment effect and taken to extremes
could risk unintentional disengagement.

When there is no engagement of the
leadscrew the lever simply hangs freely
on its pivot point. A slot therefore has to
be cut in the rear cover to allow the
engagement knob to project through
and this can be cut to suit the swing
movement of the lever using a fretsaw.
Photograph 9 shows the result which I
think is neat and looks the part. The

really nice thing about the
disengagement arrangement described
is that it does not require any
modification to the existing gear train to
install and can be taken off very easily
when a screwcutting set of gears is
required. An existing change gear is
used in this design and therefore does
not require to be purchased specially,
although one can easily be obtained
from one of the suppliers if so desired.

In use

I have got quite used to the new toolpost
arrangement with associated leadscrew
control and gear train disengagement. [
have to say that I could not now do
without it. The resulting ease with which
the turning and boring tools are presented
to the workpiece and the convenience of
the leadscrew handwheel for both parallel
turning, facing and boring cannot in my
view be bettered in a small lathe like the
Congquest. The relatively short length of
the machine means that the use of the
handwheel is not at all awkward and while
the direction of rotation of this for
advance of the tool along the bed is
opposite to the natural direction, one soon
gets used to it. The selection of tool bits
instantly available from three turrets is
certainly enough for all my usual needs
although I generally leave one space clear
for a special tool to be fitted when

Fig.9 - Engagement lever parts
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required for a one-off situation. The
design of the boring tool holder which
allows quick and accurate tool height
adjustment and/or overhang adjustment
is a pleasure to use. The deployment of a
boring tool is as previously pointed out so
rapid given that it can be ready for use
immediately upon rotation of the tool post
fixture through 180°. Combined turning,
facing and boring operations are therefore
easily undertaken and the flow of one
operation to the next is particularly
smooth and natural. There are
consequently no annoying and time
wasting delays in setting-up tooling
during the progress of producing a
workpiece which involves multiple and
diverse machine operations. No loss of
function has been created either and the
original top slide can still be easily
installed in place of the new arrangement
whenever a taper is required or a screw
thread needs to be cut.

Unexpected bonus
The original aim of the top slide
replacement was as previously noted
primarily to improve tool point rigidity
and allow deeper roughing cuts to be
taken and improve general finish. The
former aim has been quite clearly
achieved as has the lathe but the
additional control available for achieving
a better finish straight from the tool was
an unexpected bonus. Previously, using a
carbide tipped or HSS tool with fine feed
engaged resulted in an extremely fine
‘screw thread’ type of finish unless the
tool was made to effectively cut and rub
the surface at the same time. Use of a
round nose finishing tool sometimes
helped but not always and the
achievement of the desirable standard of
finish became at times a little
unpredictable. The increased rigidity of
the tool using the new fixture of course
has improved the finish but final cuts
using fine feed still exhibit the ‘screw
thread’ type of finish, albeit to a better
standard. However by taking a final cut
of say 0.05mm at about twice the normal
turning speed and using the leadscrew
handwheel to advance the tool along the
work does obtain a good standard of
finish even using a HSS knife tool. It of
course requires the handwheel to be
manually turned quite slowly for the
final pass but this is no serious problem
and any unevenness of handwheel
rotation is not noticeable on the finished
surface due to the high mandrel speed.
While on this subject it is perhaps
worth mentioning that another way of
improving surface finish is to turn the
leadscrew and hence advance the tool
under independent power. This need not
be elaborate and indeed use can be made

www. model-engineer.co.uk

Improving a Mini Lathe

A high-speed driling spindle mounted in the boring bar holder.

of the humble electric screwdriver hand
held with a socket bit applied to the
retaining screw of one gear within the
gear train. Which gear to apply this to
depends on the speed of the particular
screwdriver used but in my case, a Black
& Decker screwdriver works well on the
20 tooth gear immediately below the
tumbler reverse. Obviously the tumbler
reverse itself requires to be in neutral
and the leadscrew engaged for this to
work. The hole required for this through
the end casing can be seen in photo 9. If a
separate permanently fixed small electric
motor is used this can be located behind
the headstock with a round belt drive to a
pulley on an extension projecting
through the end case from the gear in
question. In that arrangement, the belt
would only be quickly fitted immediately
prior to taking the finishing cut and
removed again afterwards.

Parting thoughts

With its somewhat generously
proportioned mandrel, parting-off
problems are not overly serious on the
Conquest. Using a sharp tool, I found
parting off mild steel and even stainless
steel all from the normal top slide
position to be reasonably free of trauma.
There were occasional dig-ins however
and when this happened it often ruined
the work piece completely. With the new
toolpost fixture came the promise of
obtaining completely trouble free
parting-off not only because of the more
rigid mounting of the tool, but by
reverse running of the mandrel while
using the parting tool upside down. This
obtains all the advantages that are
credited to a rear toolpost which are
both geometric and mechanical. Tests of
this approach have indeed proved the

case and I now have a parting tool
mounted upside down in one of the
turrets giving excellent cut-off even if
handled quite roughly. The one small
difficulty is in getting the tool tip to
centre height in the standard turret and
I now have a 50 mm square plate 3 mm
thick which is interposed between the
underside of the turret and the tool post
block to raise the tool to the correct
height. It is of course important to
remember to put this in before
attempting to part off. Only lathes like
the Conquest where the chuck is directly
bolted to the mandrel can use this
approach as otherwise the chuck could
unscrew with disastrous results.

Future development

The boring tool holder would appear

to be ideal for mounting a high speed
drilling spindle or grinding head. In
either case a small electric motor would
require to be fitted to the square block
which nominally supports the turret
with a round belt drive to the spindle.
An experimental set-up for this is
currently being developed to initially
determine if this is worth having and, in
the case of the grinding head, to see if
the lathe and mounting is rigid enough
to achieve a good enough quality of
finish (photo 10). &
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he three-way toolpost originally
I appeared in ME in 1985, and the

design was so effective it became
really popular and universally known as
the ‘Lammas Toolpost’, and can be made
in a size to suit any lathe, In1995a
posthumous article in MEW introduced
the idea to MEW readers. It’s possible to
carve one out of a solid block of steel or
cast iron, but three sizes of casting are
available from Blackgates Engineering
that make machining a relatively
straightforward exercise.

Before you start to say ‘Oh no not
another gimmicky toolpost’ let me state
that this design has now been in use by
me for along time and by friends or
other model engineers in this country
and abroad for almost ten years. | have
yet to hear of anyone who has tried the
system wanting to go back to the
awkward old fashioned 4 way toolpost
with all its drawbacks. In fact one user in
Australia was kind enough to write in
Model Engineer magazine that the
designer of the 3-way toolpost should
have been awarded a knighthood for the

The Lammas Three Way toolpost loaded with raked
tools for cutting steel and aluminium.

Three-Way
Toolpost

Dave Lammas - Issue 27 Janary/February 1995

Look at almost any modern hobby lathe, and you will see that it
is fitted with a square block toolpost, capable of holding four
tools. In practice, you can usually tell anyone who has tried to
run their lathe with four tools fitted by the plasters on their
hands! Dave Lammas came up with a simple and elegant solution
- the three way toolpost, a design that doesn’t leave you with a
tool pointing straight out at the lathe operator. Dave Lammas
was a prolific writer in Model Engineer and Model Engineers’
Workshop, covering subjects ranging from quirky models to an

advanced hardness tester.

greatest advance in lathe design for
many years. Perhaps he should have
written to some other department
because [ never did get that knighthood.
At a display a few years ago the toolposts
were shown together with a notice
saying ‘Better than a 4-way, quicker than
a quick change’ Perhaps at this stage the
advantages should be briefly explained.
Itis well known that the biggest defect
of the 4-way is the fact that the
following tool fouls the work under
certain conditions of use. This means in
effect that separate shaped tools must be

used for each type of operation, for
example a tool used for plain turning
cannot normally also be used for facing
cuts, if the toolpost is rotated slightly to
bring the turning tool into position for
facing the following tool immediately
fouls the turned portion, with the 3-way
toolpost there is ample clearance even
when itis rotated through quite a large
angle.

It will therefore be appreciated that
although holding one less tool it can
perform more operations, in addition
anyone who has caught their hand on a

Another similar toolpost loaded with zero-rake tools
for cast iron and brass.
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This version is loaded with a set of tools for right
hand cutting.
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sharp cutting edge with the 4-way type
will be pleased to know that with the
new system there are only two cutting
edges to watch out for instead of three.
Taking the other point regarding speed
of use; it is readily seen that a toolpost
holding 3 tools can be changed over
more quickly than the complete removal
and replacement of the single quick
change type. There is another important
aspect to consider here as well, how
many individual quick-change holders
do you need to buy to get best use from
the System? They are not cheap.
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Summarising the advantages of my
method we can say:
1) Less danger of accidental injury.
2) Fewer shapes of tool do more work.
3) Fouling of workpiece dues not occur.
4) Fast interchange of tools.
5) Cheap to use because the simple
casting can be machined entirely on the
lathe with which it will be used.
6) Because it is cheap we can afford more
than one toolpost. Thus the first is
loaded with raked tools for cutting steel
or aluminium, the second is loaded with
zero-rake tools for brass or cast iron.

7) By the same token, one toolpost can be
machined ‘upside down', meaning that it
will then hold tools for cutting towards
the tailstock.

8) Need another for tipped tools? No
problem, just order another casting.

By now | reckon even the most sceptical
reader should be admitting there may be
something to it after all. If still doubtful
just ask someone who has used it for in
while, it is a fairly safe that they wouldn’t
go back to the bad old ways.

In the first place the idea was

developed for my own use but after ithad B>
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been seen by fellow model engineers
requests to ‘make me one’ came thick and
fast. Mine was designed for an ancient 3 ¥4
inch Winfield lathe which is of similar
size to the Myford ML4 and the Zyto.
Soon I had to design a larger version to fit
the Myford ML7 and similar lathes, The
casting supplier now stocks three sizes A
.B and C. A is the original. B fits ML7 and C
is the largest for the Boxford lathe or
similar machines.

Construction

The casting as received is fully shaped
but needs machining on all surfaces as
indicated on the GA. drawing. The
overall size is not critical, just taking of
sufficient to clean up is usually enough.

Facing

Grip the casting firmly in the 4-jaw
chuck, top outwards with the base
resting against the face of the chuck.
Take a roughing cut to remove the skin
from the cast iron then take at least one
more cut of around ten thou (0.010 inch)
to achieve a good finish.

Reverse in the chuck pressing the
newly machined face hard against the
chuck body and repeat the treatment,
this leaves top and base flat as well as
parallel to each other.

Marking out the

central hole

The diagram for this operation shows
where to scribe the lines with respect to
the finished dimensions of the
toolholder. All drawings refer to type A
toolholder only, as detailed drawings
are supplied with the castings. When
scribing the three lines allow for the
fact that at least 1/8 inch will have to be
added to the 13/16 inch dimension.

In any case it is quite easy to see if the
lines cross at the centre of the casting.
Don't just rely on two line crossing or
errors can easily arise, just like
navigating a boat in choppy waters
when compass bearings apt to be
slightly out.

Having found the centre, ‘pop’ it with
the centre punch then drill it through to
suit the toolpost stud of you lathe,
making it a close though free fit. The
recess round the hole at the base is to
ensure that swarf does not get trapped
close to the stud. The recess does not
have to be accurately concentric with
the hole so just set it up in the chuck
‘near enough’, remove about 20 thou

Facing the casting in the chuck, using a HSS tool st in a previously made three way toolpost

(0.002 inch) or so to a diameter of
roughly 1inch.

Machining the sides flat
This can be done, either by flycutting or
end milling. Place the casting on the
topslide using the toolpost stud to clamp
it down. It is a good idea to first of all
turn and bore the special clamping
collar, (Spacer, fig. 5) to be used with the
toolpost. Like recessing the base its
shape makes certain that a firm grip
over a good area can be guaranteed, you
do not want the toolpost shifting during
machining any more than when it is in
use for its legitimate purpose.

The endmill or flycutter can be held in
the lathe chuck. If it only cuts overa
smallish diameter, say ! inch, it will be
necessary to take several cuts with
different sizes of packing.

Turn upside down to complete the
coverage. A larger diameter flycutter
can do the job in one pass. The various
sides of the casting are readily aligned
parallel to the face of the chuck by
placing a rule across the jaws then
moving the saddle until one face of the
casting traps the rule.

Milling the tool slots
When all the sides are machined flat
bring one side up against the tailstock
centre to scribe a short lie along it
indicating lathe centre height. Now
decide what size of lathe tool you intend
using- Years ago I bought ¥ inch square
tools which were reasonably cheap at
the time, but as prices increased |
changed over to % inch square tools,
which are perfectly adequate for model
engineering purposes. There is four
times as much steel in a % inch tool as in
a Y% inch one and the only advantage
with the larger one is that it conducts
heat away from the cutting edge more
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quickly. This might be a factor to
consider in industrial work aiming for
maximum rates of metal removal but is
irrelevant for most of our jobs. So far as
rigidity is concerned % inch size has
always proved to be satisfactory.

Whether deciding on %, 3/16 or 3/8
inch square the rule is that the top of the
tool should be at centre height. As the
cutting edge is ground lower in
successive re-sharpenings the tool is
raised a corresponding amount by thin
packing strips below it. At least 1/8 inch
should be allowed above centre height to
accommodate this movement.

Therefore another line must be
scribed on the side of the toolpost blank
1/8 inch or so above the line already
made, then a third line is scribed below
centre height equal to the thickness of
the tool. It is only necessary to do this on
one side since all three slots will be
milled one after the other at the same
setting.

If a slot drill or end mill the same size
as the slot is available just place packing
beneath the toolpost sufficient to raise it
so that the end mill coincides with the
slot position. Set the casting parallel to
the face of the chuck and tighten down
firmly. Since large forces are generated
when milling do not attempt to cut the
slot in one pass but take a series of
shallow cuts around 40 thou (0.040 inch)
at a time, this will minimise the risk of
movement by the toolpost. The total
depth of cut should be about 25 thou
(0.025 inch) less than the width of the
lathe tools to be used. It is a mistake to
have the slots too wide.

Where an endmill smaller than the
slot is being used it will be necessary to
pack the toolpost up in stages. Take the
metal out with a series of cuts as
described above, then place more
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packing below and take a second series
of cuts. Retain the packing pieces so that
the other slots can be dealt with in the
Same manner.

Completion of a set of toolposts
intended for turning steel, brass etc. as
well as one for right hand cutting, is
facilitated if they are all dealt with as a
batch. For instance, face the top and
bottom of all the castings before
proceeding to flycut the sides. Flycut
them all before milling the slots. Do not
forget to turn the ‘right hand’ one
upside-down before marking out and
milling the slots.

Tool Clamping Screws
The old 4-way toolpost was often fitted
with square-headed screws which are
rather clumsy looking, some modern
toolposts are fitted with socket grub-
screws thought by some to look quite
neat as they sit flush with the top of
the toolpost. Think again about these
because they invariably fill up with
fine swarf that is not easy to remove,
their designer should have foreseen
that fault. The best method is to use
socket cap-screws which being clear

of the surface are far less likely to
accumulate swarf. Get some that are
not too long though. If using 1/4" inch
square tools in slots milled for that size
only it will be best to employ 4BA cap
screws. If 2BA were used the holes would
be too close to the edge. 2BA is the ideal
size for larger slots.

Only two screws per slot are drawn,
which is only enough for new or only
slightly worn tools. If you want to use
short ends of HSS another hole must be
drilled and tapped between the existing
ones.

Indexing stop

I have not drawn this item partly
because I do not use one but also because
readers wishing to replace their old
4-way toolpost will already have part of
the mechanism attached to the topslide.
It might then be possible to adapt this to
the new 3-way posts or at least to make
similar new parts that will fit in.

As mentioned earlier one of the big
advantages of the 3-way system is that
the toolpost can be used at various
angles to the topslide giving greatly
improved versatility. It does not always
have to be at right angles to the slide.
The conventional indexing stop
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Three-Way Toolpost 1995

_J.

Flycutting the faces of the casting, which is mounted on the topslide

Cutting the tool slots. This is camied out using an end mill in the chuck. The casting is raised on suitable
packing.

mechanism would probably interfere
with this feature. An adjustable stop
designed to catch one corner of the
toolpost can be fitted to the top of the
topslide if ability to return to a pre-set
position is deemed essential for certain
operations, such as making a large
number of small screws for instance.

The tools

Careful selection of a few basic tool
shapes will enable one to perform the
majority of turning operations without
too may tool changes.

A knife tool, round nosed tool and
recessing or small parting off tool will
handle most jobs. I like to use a more
substantial parting tool in a rear
toolpost in any case, so perhaps the
small one could be replaced by a
roughing tool. Loading the steel, brass
and right-hand toolposts with a similar
selection will go a long way towards

speeding up ones lathework, leaving
more time to concentrate on the
interesting parts of the task instead of
constantly hunting for odd tools of
assorted rake angles then wasting time
setting them up.

There is no reason why another
toolpost could not be kept loaded with
boring tools or maybe a boring tool, an
internal recessing too and an internal
screwcutting tool. Likewise an external
vee screwcutting tool, a square thread
tool and a chamfering tool already to
hand would be very useful there is
plenty of scope in this system.

Storage of toolposts on a rack
consisting of short lengths of 3/8 inch
diameter steel set in a wooden block
adjacent to the lathe also helps to speed
things up, the tool for the job can be
selected without having to think about it
and changed instantly. How often have
you attempted to do a job with the
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PRODUCTS

Taper Shank Drill
HSS

* Endmills
* Lathe Tooling

« Taps and Dies
* Centre Drills
» Clearance Bargains Reamers

* Diestocks « Slot Drills
* Drill sets (HSS) « Specials

MARKING OUT CENTRE

FIG. &

FOR % 5Q TOOLS
TOOL SLOT SIZES

FIG.6

wrong shaped tool just because it
happened to be fitted to be fitted in the
4-way turret and it seemed too much
trouble to change it?

When you manage to get away with
bodging things in this manner it may
seem alright. When the job goes wrong
and you have to start again from scratch
with the other tool, you begin to wish
things were better organised. I believe

— i

FOR *4¢ SQ, TOOLS

my toolposts will meet this requirement
in an entirely satisfactory manner.

Castings supplier

Castings for the A, Band C toolposts are
still available from Blackgates
Engineering, Unit 1, Victory Court,
Flagship Square, Shaw Cross Business
Park, Dewsbury, WF12 7TH. T. 01924
466000, www.blackgates.co.uk &
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Events

January 17 - the Great Hanshin Earthquake
devastates Kobe, in Japan.

February 9 - Michael Foale becomes the first
Briton to walkk in space.

www.model-engineer.co.uk

* Drills = Tap Wrenches
« Drill set (loose) HS = Thread Chasers

Tracy Tools 1td

Tap & Die Specialist, Engineer Tool Supplies

boxed » Tailstock Die Holder
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Incorporating BRUCE ENGINEERING
For alé your model engingering roquiremonts:

5" gauge Kit-build Live Steam Locos:

For the negnne: or the serous club user!
Range of 8 different models, tank locos,
tender locos, main line cutkne and narow
gauge. Al fully machined and designed for
the inexperienced. Kil Loco Catalogue
available £3 posted or Vst webpage

Stationary Engine designs and kits:

We supply a wide range of models including many designs by Anthony Mount based
on historic enginas, We also stock the famous Stuart Models which include models

suited 10 beginness through to some senous power plants, The simpler engines can
be the ideal introductory projed in model engineering with books available detailing

their construction, Delais in our catalogue of visil the webpage

[

Fine Scale Miniature Loco Designs:

For the serious model engineer, we
supply & range of designs, castings and
parts to faciitate constrection of some
wery fine scale modeds in all the popular
gauges. We are renownead for the
guality of our GVWR locomotive parts. and
our scale model tender ks, Practical
Scale’ models are now included in our
main catalogue

Model Enginears' Supplies:

Comprehensive range steam filings. fasteners, wnsurnanles matenials, books, accessones, elc. Lame
Slocks mean your order can be quickly ll C £2 posted of
download from the webpage. Whataver ycmrlaquumnts telphone or email
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Polly Model Engineering Limited
Atlas Mills, Birchwood Avenus, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND

Tek +44 115 9736700 Fax: +44 115 9727251 email: s ke

www.pollymodelengineering.co.uk

(: 01803 328 157
Email: info@tracytools.com
www.tracytools.com

Books FoRr &858
YOUNG ENGINEERS

Pau: .{.E.'.u'" A series of five books
Stories about building a steam
railway across Grandpa’s farm.
With special technical pages.

6 - 12 years, hardback 96 pages

Small paperback books
Adventures, Science and Grandpa’'s
amazing-but-true  stories  about
railways in the old days.

6 - 12 years, paperback 32/48 pages

The Great Train Robbery out in June.

Little Peter’s Railway

Gentle stories for younger readers.
Three books: Christmas Steam,
The Picnic and Surprise Goods.

3 - 6 years, paperback 32 pages

nfo & personally signed/dedicated copies
www.PetersRailway.com
Also at bookshops, steam railway giftshops or amazon.co.uk
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n Enneer’s Level

Anon - Issue 10 May 1992

' Anonymous, but probably from the prolific pen

~ of Harold Hall this article covers the making of a
precision level using a kit supplied by College

~ Engineering Supplies. Today, the use of such

~ levels is regularly debated on the Model
Engineer forums at www.model-engineer.co.uk,
and the excellent kit is still available from CES.

referred to a requirement for a

precision level when levelling a
lathe, stating that one with a calibration
of 60 seconds per division was barely
adequate.

Bill went on to explain that the need
to detect errors of 10 seconds was about
0.04mm error in 1 metre.

As purchasing a level would be costly,
those sold by College Engineering as a
casting and vial were considered. Their
catalogue shows a base available in
either aluminium or cast iron, the
standard vial supplied has a sensitivity
of 0.41 degrees (7mm per metre).

An alternative vial is available having
sensitivity of 60 seconds per division (or
0.005 inch per 12inches, 0.03mm per
metre), suitable for accurate engineer's
use,

Most people will only be familiar with
the common builder’s level with the vial
in the form of a bent tube, and will be
surprised to find that the tube is
straight. In precision vials the curve is
produced on the inside only.

The precision vials are larger in
diameter than the standard vial, this
being the reason the tube is not supplied.
Therefore the assembly requires slight
modifications from that shown on the

I n issue 9 of MEW, Bill Morris

Finished level complete with storage case

N
L)/

@ M5 x 25 screw 2 off

ASSEMBLY: ENGINEERS LEVEL
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The setup for machining the base; note how clamps
grip central web and are then clamped to the
machine table.

= il

Making the groove in the central web.

Machining the end of the base.

www. model-engineer.co.uk

First machining operation, cutting the central web for
gripping with tooimaker’s clamp as shown in photo 3.

.

Machining width of top to final dimensions.

Precision Level

College Engineering drawings, and can
either be made from larger diameter, or
thinner walled tube. The same outside
diameter but with a thinner wall was the
approach chosen.

Whilst drawings are supplied, the
drawings reflect the changes necessary
for the precision vial.

The base

Other than the size and shape of the
casting, which may present some
problems with holding the part,
machining the casting should be quite
simple. The sequence suggested here,
should be found suitable for those with
limited work holding facilities.

Clamp two pieces of rectangular steel
to the machine table to form an angle
plate. This arrangement is shown in
photograph 1; set the front one of the
two pieces parallel to the movement of
the slide.

Clean up the casting with a file
removing any projections that may
prevent it sitting firmly when clamped
in position. Clamp the bottom of the
level to the steel pieces as shown in
photograph 2, and machine faces A and
B (indicated in sketch 1).

Turn over casting and with face B
firmly against the milling machine table,
or suitable packing piece, machine face
C. This will ensure faces A and C are
parallel along their length.

The casting can now be lightly gripped
on faces A and B with two substantial
toolmaker’s clamps, and the
arrangement now clamped to the
machine table, as shown in photograph
3. Note the packing pieces below the
clamps that make sure the clamps, and
not the casting, are clamped to the table.

Care must be taken in this operation
not to distort the casting, for if the
toolmaker’s clamps are tightened
firmly before clamping to the table,
twisting of the casting may occur. To
avoid this, progressively tighten all
four clamps in turn.

The base of the casting can now be
machined; take care to set the cutter for
the first cut, below the harder outer
skin. The base as cast will not be flat, and
what starts as an adequate cut may
eventually be too shallow as it passes
across the surface. Watch out for a shiny
surface to indicate that the cut requires
to be set deeper.

Remove the casting and clamps from
the table, and return the casting to the
table, base down as is shown in
photograph 4. Machine the top face,
only just sufficient to clean the surface,
as this will be finished at a later stage.

Recreate the makeshift angle plate as

was used for the original machining, and B>
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Driling holes in central web after first positioning
them waith a centre drill,

Slotting the vial tube.

clamp the casting on to this as in
photograph 5. Make sure the surface B is
fully in contact with the table or packing
piece.

Now start to machine the slot along
the side. Make the depth such that
approximately equal amounts will be
required to be taken from either side.
The width of this slot is not critical, and
if a 12mm end mill is not available but a
¥ inch end mill is, use this.

This is better than using a smaller end
mill and creating the slot in two passes.
With the base still in position, machine
also the edge of the base as in photograph
6 to give the 18mm dimension.

Turn the casting over and produce the
second slot, such that the thickness of
the central web is 12mm. Follow this by
machining the second edge, again to
achieve the 18mm dimension. If a long
adjustable angle plate is available,
machining the chamfers should present
no problem. If not then the arrangement
shown in photograph 7 should suffice,
providing only light cuts are taken.

Start by taking only a light cut; check

The finished base, note all the
edges have been given a 1/32 inch
chamfer with a fine file.

to determine if an equal cut is being
taken along the length, this to ensure an
equal chamfer results. If not, adjust to
achieve this.

To machine the angle on the end, fix a
small angle plate at 45 degrees onto a
larger angle plate. Clamp the base onto
the small angle, and machine the angle
as shown in photograph 8.

Clamp the base onto the machine table
making sure the base is parallel with
table travel, and machine the ends as
shown in photograph 9. Do pack up the
base from the machine table to avoid the
cutter fouling the table. Follow this by
machining the top surface to the 28mm
dimension.

With the base still mounted in the
same manner, machine both sides of the
top part of the central web, asin
photograph 10. Take a light cut only to
start with, check if the resulting flat will
be equal along its length, and if not
adjust to suit.

Now again recreate the angle plate as
in photograph 1. Clamp on base and,
using a centre drill, mark off the 4 x
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Photo 12. The finished base; note the all
edges have been given a '<: “ chamfer
with a fine file.

The vial tube mounted on a tapered stub mandrel.

10mm holes, positioning these using the
machine dials. It is here that one of the
weaknesses of the usual mill/drill may
become apparent.

Line up the drill with the first centre
mark and zero dials; drill first hole. Now
drill remaining holes, again using the
machine dials to position the base
correctly; this is seen in photograph 11.
All that remains is to drill and tap the M5
holes in the top and to make an
appropriate Imm chamfer on all edges
(photograph 12).

As this removes so much metal from
all faces of the casting, it is possible that
internal stresses may cause the casting
to change. This may result in the base,
being one of the first surfaces to be
machined, becoming distorted.

Before proceeding check the base on a
flat surface, any very minor errors could
be removed by scraping. More severe
errors would require both the bottom
and top faces to be remachined,
removing only a few thou. This test
would best be carried out a few days
after completing machining.

The vial carrier
The precision vial supplied measures
about 13mm diameter and is larger than
the standard vial for which the College
Engineering drawings are prepared.
Brass tube 5/8 inch diameter with an
18swg wall thickness will enable the
design to- be followed closely, other
than for the diameter of the thread
(please note, the currently supplied vial
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Precision Level
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may need another size of tube).

Having limited time available it was
decided not to use a thread for securing
the end pieces, but to rely on a parallel
portion being a very close fit in the end
of the tube. To give this method more
chance of working satisfactorily, the
depth of this insert was increased from
12mm to 18mm for the plain end.

This proved very satisfactory and the
drawings published with this article
indicate this method. Drawings showing
threaded ends will be provided with the
base and can be worked to if preferred.
The thread will though have tobe a
larger diameter.

Saw off a length of brass tube and
carefully face both ends to the required
length. Remove any burrs from inside
the bore as these may cause confusion
when turning the ends to a close fit.

Place vice on milling machine table
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and ensure it is positioned accurately -
that is at right angles to length of table.
Make slot as seen in photograph 13.

The outside of the tube may be left as
supplied, or alternatively can be turned
to give it a machined surface. To do this,
place a short length of 5/8 inch dia. steel
in the three jaw chuck. Turn a tapered
stub mandrel to support one end of the
tube (photograph 14) whilst the other
end is supported by the tailstock centre
(photograph 15).

Two points require to be taken note of
to avoid the possibility of failure. First,
the end supported by the centre will
have a sharp edge that will quickly wear.
This will result in the part becoming
loose when machining commences, and
a poor finish resulting. To avoid this run
the lathe for a short while without
taking a cut, but progressively advancing
the tailstock barrel by a very little. Do

this until the edge has become slightly
worn; use oil during this operation.

The second possible cause of a
problem will be if the part is forced
further onto the stub mandrel during
machining, resulting in the part
becoming loose at the tailstock end. To
overcome this possibility, turn the
mandrel with a greater internal angle
than would normally be used. Setting
the top slide to an angle of 2 to 3 degrees,
rather than the normal 1 to 2 degrees,
should prove satisfactory providing the
part is pressed well home before
machining.

Having made these preparations,
machining the outside of the tube should
present no problems. Follow this by
making the two end pieces. Photograph
16 shows this being done using a fixed,
and machining the part on the end. This

is by no means essential, but it will avoid B
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Machining the vial tube; note how this is supported

between stub mandrel and tailstock centre.

Making the ears on the vial tube ends.

Material : @ /5 bms.
Part No.@)

SPACERS: 2 off

ending with small pieces. Using this
method is always a worthwhile
consideration, particularly for the more
expensive materials.

First machine the end that goes into
the tube. This requires to be a very firm
push fit by hand. To achieve this, the
diameter will be required to be finished
to a very precise size; a 0.005mm
difference will result in it either being
too tight to insert or, on the other hand,
too loose. Because of this, very precise
control of the diameter will be
necessary. The best method for arriving
at this precise control of diameter is to
set the top slide to an angle of about ¥
degree. Then winding the slide back will
resultin a depth of cut of 0.00Tmm for a
0.1mm movement. Use the saddle to turn
the part parallel.

It is possible that the inside diameter
of the tube may vary slightly from one
end to the other; scribe a line inside the
tube and always test using this end.
When a satisfactory fitis arrived at,
scribe a line on the turned portion only.

Now produce the knurling and part off
first part to length. Follow this by
producing the second end piece, making
sure it is made to fit the other end of the

The complete set of parts.

tube. Do not mark this end to ensure
that the end pieces will always be fitted
to their end of the tube.

The parts can now be held in the three
jaw chuck on the parallel portion just
turned, and the outer diameter created.

Accuracy

Itis at this point that it is worth
considering the differing demands for
accuracy which the different vial
sensitivities require. If the base was
machined in the manner described

above on a reasonably accurate machine,

then the lower and upper faces should
be parallel to a very close tolerance. Asa
result, only the vial mounting
arrangements require considering.

Three items will affect the accuracy of
the final assembly. These are the
mounting of the vial in the tube, any
differences between the two end pieces
and, similarly, any difference between
the two spacers.

The two sensitivities amount to errors
of .4mm and 0.Imm over 200mm, this
relating to the bubble moving one
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calibration mark, about 2mm. It is
obvious from this that quite large
manufacturing errors could be inherent
in the least sensitive, and for these not to
be apparent in the vial reading.

For the most sensitive vial, the
situation is quite different. Here it is
unlikely that the unit will work
satisfactorily, no matter how much care
is devoted to manufacturing the parts.
This will result in the requirement for
some adjustment to be made on final
assembly.

Returning now to the two end pieces
on which the flats require to be made.
The method of doing this is shown in
photograph 17; do attempt to get the tabs
that result, central, by machining the
equal amounts from both sides. In any
case it is worth marking two sides
machined at the same pass, and then
ensuring they are used the same way up
when fitted.

Spacers
These present more of a problem than is
apparent at first consideration. This is
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particularly so for the most precise
assembly. Make two spacers both the
same length. To do this, machine a short
length of % inch diameter to the
required size, and drill through
sufficient to make two spacers.

Now set the rear parting off tool ata
position to make a spacer a few thou
longer than required. Do not move the
saddle but bring into position a facing
tool on the top slide, face off a few thou
using only the top and cross slides, and
then part off.

For the second spacer, do not move the
top slide but bring the facing tool into
position using the saddle and face off a
few thou to clean up this surface. Again,
part off using the cross slide only, both
spacers should be the same length and
have parallel faces.

The full set of parts is now complete
and these can be seen in photograph 18.

Assembly

The first stage of the assembly procedure
will be to paint the rear of the vial with
white paint, and allow it to dry. With this
done, fix the vial in position using
plaster of Paris or similar. Position such
that any excess clearance is below the
vial, so that it is positioned close against
the opening in the top of the tube.

When set, the final assembly can take
place. If the fit between tube and ends
has been made quite tight, cooling the
ends in the freezer will help to ease the
assembly. The finished level is seen in
photograph 19.

Calibration

Calibrating the finished unit will depend
on which level of accuracy has been
made. The lower level should present no
real problem, though much of what is
said will be appropriate to both.
Photograph 20 shows the calibrating
marks on the vial.

The first problem will be the absence of
a sufficiently accurate level surface on
which the tests can take place. Because of
this it will be necessary to establish the
level surface using the level already
made, but itself not accurate at this stage.

A surface plate will be a good item on
which to carry out the tests; this can be
packed up at the corners until level.

Alternatively, a piece of steel, say 1%
inch square and 10 inches long, can be
mounted in the vice; this can then be
adjusted until a satisfactory level surface
is achieved.

First get the surface as level as
possible using the most accurate level
available. Now place the precision level
on the surface and note the reading;
turn the level though 180 degrees and
again take note of the reading.

The finished level,

The vial calibration; each line is about 2mm apart.

Almost certainly errors will be present
in both the surface and the level itself
which will make analysing the readings
difficult. First let us consider the
unlikely event of the surface already
being perfectly level. In this case, if the
bubble reads to the left in the first
position, it will read the same amount to
the right when reversed. If the reverse
were the case, that is the level being
correct, then if the bubble first reads to
the left it will still read to the left by the
same amount when moved through 180
degrees.

Almost certainly an error will exist in
both cases. Adjust the surface on which
the test is being carried out until the
error indicated is equal in both
directions. At this point the surface can
be considered level. When subsequently
the level itself is adjusted to be nearer
correct, return to the test surface to
make further minute adjustments.

With the surface now reasonably
accurate, it is time to adjust the spirit
level. To do this place the level on the
test surface and, using feeler gauges
under the base at one end, determine
how much it has to be raised to make it
read level.

To correct for the error remove the
spacer from the other end and reduce
the thickness of this to suit. This will be
about % of the error measured over the
total length.

The method of doing this is to turn a
stub mandrel to be very close fit in the
hole, with the spacer placed on this the
length can be reduced to suit. This is
more difficult than may be anticipated
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as, when the level approaches its
required calibration, corrections of only
a 0.002mm will be required.

In setting up the prototype it was
sometimes found that, when returning
the spacer after machining, the opposite
effect to that anticipated resulted. This
situation was difficult to understand but
was eventually put down to the fact that
the two sides of the spacer sometimes
were not parallel by up to 0.005mm.

When finally adjusted, place on the
surface and pack one end just sufficient
to move the bubble one division; this
should be around 0.Imm. This will serve
as an indication to you how accurate the
level is, also that you have been supplied
with the correct vial, as there is no way
of knowing by just looking at it before
assembly.

This method of adjusting the level was
more difficult than anticipated. An
alternative would be to use a spacer at
one end, but in the other, screw a stud
firmly into the tapped hole. If nuts are
now used on either side of the ear on the
vial tube end piece, adjustment will be
much easier, though the result will look
alittle untidy. @

Castings and vials are still available from
the College Engineering Supply 0845 166
2184 www.collegeengineering.co.uk

Events

April 6 — Microsoft releases Windows 3.1.
May 7 — Space Shuttle Endeavour
makes its maiden voyage.
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Right 1. ER20 spring collets, normally used
in the Morse taper chuck (right) can be fitted
to the square hotder (left) and used to hold a

wide range of dril diameters.

Twist Drill Sharpening by
the Four Facet Method

Giles Parkes -

Issue 64 February/March 2000
One thing that many people find a challenge is accurately resharpening twist drills. In 2000 Giles Parkes

rose to the challenge of making a quick to use but accurate jig using the ‘four facet geometry’.

workshop practice and [ don't

suppose I shall live long enough to
learn to sharpen twist drills properly
freehand. | have made many attempts
and I sometimes succeed in getting a
drill which cuts true and to size, but
what [ want is consistency. Many devices
have been studied and tried for grinding
the clearance correctly, but I can't make
most of them produce an accurate drill
repeatedly.

As all proper engineers know, the first
essential is to have two cutting edges of
equal length and at the same angle to the
axis of the drill. The second is to have
the clearance equal on each side and the
third is to be able to change angles and
clearances for different materials.
Provided that the drill can be offered to
the grindstone at a predetermined angle,
it should not be difficult to obtain a
consistently good drill. I therefore
turned my thoughts to a jig to make this
possible, and at the same time I chanced
upon articles by D. A. G. Brown on four
facet drill sharpening (Model Engineer
Vol. 172 Nos. 3690 and 3692). His jig
makes it almost impossible not to grind a

I am an old newcomer to engineering

drill properly, but it is confined to small
drills up to about 3mm. [ wanted to
sharpen larger drills to the same high
standard, and ER20 spring collets
provided the next answer when I was
told that they will hold a drill accurately
by the lands. They have the advantage
that each collet has a holding range of
Imm, so all drills from 3mm to 13mm,
metric or Imperial can be held in
relatively few of them.

My Jig

A piece of 1 inch square mild steel,
125mm long is drilled 14mm
longitudinally through its centre, has a
16 degree included angle recessed taper
in one end, turned accurately to fit the
collets, and a 25mm diameter 1.5 pitch
metric thread cut over the taper for the
collet nut (Fig. 1). ER collets and collet
nuts are readily available from the usual
hobby suppliers. I also find it convenient
to stamp a number on all sides of the
square holder, in order to identify which
facet is being ground. The components
are shown in photo 1. The flexible collet
then holds the drill, with cutting edges
more or less parallel with two of the
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vertical sides of the 1inch square, and
the drill tip is applied, in my case, to the
face of the grinding wheel on a Worden
grinder. The table is set down to 121 deg.
to the face of the wheel to provide the
118 degree tip angle (photo 2) and the
feed slide is set over to give the 25 degree
secondary clearance (photo 3). The table,
complete with jig and drill is then passed
across the face of the wheel, with the tip
of the drill just touching the wheel
(photo 4). After turning the jig over,
through 180 degrees, the other side of
the drill is ground at the same setting.
Feed is then applied via the feed screw
and further passes are made, turning the
jig over after each pass until the facet
just reaches the cutting edge of the drill.
The slide is then set over to give the 10
degree cutting facet and a very careful
lick taken off each lip until all four facets
meet at a point in the centre of the drill
(photo 5). If, on inspection, they are seen
not to do so it is simplicity itself to take a
further lick off whichever facet is
wrong, though if the set-up is accurate
there should be no wrong facet!

Any grinding rest on which angles can
be accurately set and a fine feed

www.model-engineer.co.uk

Four Facet Drills

3. The angle of the slide creates the clearance.

4. Traversing the table to sharpen the dill.

incorporated should enable drills to be

ground by this method, on any grindstone.

Any square holder which will accurately
hold a drill centrally could be used instead
of the spring collet holder, but all metric
sizes from, say, 3 to 13mm would require
100 different holders!

The maximum length of drill that can
be ground with this jig on the Worden is
about 7in., but this can be increased by
using a longer feed slide. I lengthened
my Worden feed slide by 1inch, and this
enabled me to sharpen an 8 inch long %
inch drill with a No. 1 Morse taper shank.

5. A sharpened drill in the ER20 spring coliet.

Six Facets

Derek Brown'’s further articles on the
subject (M.E. Vol. 177 Nos. 4023 and 4025)
progress to six facet drills. These present
no problem with this jig, but you will
need an addition to cope with the sixth
facet, i.e. a wedge of 221/2 degrees, the
same length and width as the collet
holder (Fig. 2). It is equipped with two
dowel pins which locate in two holes in
the holder and it fits in the slide, thus
rotating the holder 22 1/2 degrees. The
feed slide is set over to 35 degrees and
the sixth facet ground, turning the

FAG.1 - COLLET HOLDER FOR FOUR FACET DRILL SHARPENER
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FIG.2 - WEDGE FOR SIXTH FACET -~
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holder over on the wedge after each
pass, until all six facets are seen to meet
at the point on the tip of the drill. Derek
Brown's article gives the back-off angle
for the sixth facet as 45 deg. but as1 am
not an engineer, [ think that 35 deg.
looks better and, as it is only clearance,
enough is as good as a feast.

Since the wedge raises the holder in
relation to the feed screw, you may need
to insert a small block between feed
screw and holder to achieve proper feed.
If you prefer, all these facets can be
ground with the drill lips in the
horizontal instead of the vertical plane.
In that case, use the slide to set the drill
tip angle and the table adjustment for
the facets. Your preference will depend
on whether the feed slide or the table
adjustment is easiest to set.

The greatest benefit of this device,
apart from producing sharp drills, is that
the operation can be inspected as it
progresses. The whole jig can be lifted
away from the grinding wheel and the tip
of the drill examined before replacing the
jig to grind further, as required, from
exactly the previous position. @

Events

February 13 - The final Peanuts comic strip
is published

March 30 - Americas Cup won by Team
Mew Zealand
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Issue 5, Harold's first appearance on the cover of MEW

25 Years of Model

Issue 7, the first issue edited by Harold Hall,

Engineers’ Workshop

Harold Hall was one of the earliest contributors to Model Engineer’s Workshop, and
the second editor. Over the years his tool designs, always functional and clean in
appearance and effective in use, have proven enduringly popular. Here he looks
back over the magazine’s first quarter-century and observes that the big changes
haven’t just been in our workshops.

en Neil, the current editor of
Model Engineers’ Workshop,
suggested to me that | write an

article describing the development of
the magazine over the 25 years of its
existence, he made no comment as to
what he was looking for, obviously
leaving it to me to come up with
something interesting. As I see it, the
changes that have been made, and there
are many, divide into two categories,
those initiated internally by the
publishers, editors and the readers, and
those in the wider world which encroach
on the magazine’s content, 3D printing
for example.

It was the publishers, encouraged by
Stan Bray whose brain child it was, who
chose to publish it as a special four times
a year. It was so popular that the print
run was increased for the second edition
and then again for the third. With it
being the intention that the magazine
would be published four times a year,
the first three copies were dated as
Summer, Autumn and Winter copies.
However, as the demand was well

beyond expectations it was decided to
publish six issues a year with the fourth
copy then dated as April/May 1991.
During this time I was totally unaware
of its existence as I did not take the
Model Engineer Magazine, where no
doubt it was being advertised.

This was all to change when, due toa
car accident (not my fault!) and being off
work for seven months, I chose to write
an article on a milling cutter chuck I had
made a year or so earlier, and send it for
consideration to the Model Engineer.
The reply came back that they would
send it to the editor of MEW, this being a
new magazine and in need of articles.

Stan liked the article and asked if
there could be more. Still being off work
[ was able to provide five for issue five
and two for issue six, all being for items
I had made, or processes I had used,
quite recently. These being my only
workshop activity of any significance
since making a drilling machine in my
teens.

By this time Stan had decided that six
issues a year was too much for him and
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he asked if I would like to take on the
task, to which I agreed. This was despite
me feeling that it was a big gamble on
both mine and the publisher’s part, as 1
was an electrical control systems
engineer and the items that had
appeared in those two early copies were
the only things, apart from the drilling
machine, that I had made. So by issue
seven | found myself as editor. I
provided nine of the articles in that issue
due to the very limited pool of authors
in those early days.

The Editors
As indicated above, as well as coming up
with the idea for MEW, Stan Bray was
editor for the first six issues. Whilst the
magazine was reasonably well thought
of during my time as editor I did not
take to the task as, being a poor reader, I
found editing articles from others quite
demanding and decided to call it a day,
with issue 28 being my last.

I was followed by Geoff Sheppard who
had been involved with model
engineering for many years and had a
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large involvement with the Bristol
Society of Model and Experimental
Engineers and also with their annual
Model Engineering Exhibition as many
will remember. He then eventually
passed the task onto David Fenner at
issue 79, David had also been involved in
home workshop activities but this had
been at a local level with the local model
engineering society, and he was also
very active in restoring classic cars. He
continued in the position eventually
handing over to another David, David
Clark at issue 124,

David Clark’s background was in
production engineering, and his main
interest was in 16mm model railways for
which he was editor of their magazine.
David eventually passing over the task
of editor to our present editor Neil
Wryatt, an occasional contributor to both
ME and MEW, at issue 215

Geoff and the two David’s, in addition
to their interest in the home workshop,
were very much into engineering at an
advanced level in their day to day
occupations, unlike Stan, Neil and
myself who came from non-mechanical
engineering backgrounds.

The publishing process
This, I feel, is where the major changes
in the magazine have taken place and
mostly without the readers knowledge.
When I took on the task of editor I was
fortunate to live just a few miles from
the offices where the process of
publishing the magazine took place. I
had to choose the articles for an issue
from the available (very shallow) pool
and prepare them for the publishers to
convert into a magazine. This included
checking the text, ensuring the photos
were of adequate quality and having the
drawings redrawn for publication.
Text frequently came hand written
but typed on mechanical typewriters
was preferred, ideally double spaced so
as to provide room for making hand
written changes to the text, both by
myself and the in-house sub editor.
Drawings similarly came in various
guises from free hand sketches to
reasonable quality pencil drawings. Just
one, Bob Loader, produced pen on film
drawings which were almost always
used as supplied. For all of the others|
had a local draughtsman who would
prepare them for publication ensuring
that they all were done to a consistent
professional standard. CAD was
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nowhere to be seen.

The authors text went to the offices
(with my mark ups) for the sub editor to
give them a once over and then retyped,
with the modifications, by the office
secretary. She used the publisher’s one
concession to computers having a word
processor.

From here the page layouts were
produced using cut and paste, yes I do
mean cut and paste, with the individual
pieces being placed on a thin cardboard
backing sheet. From this point they went
away to be finally processed for printing,

The next move towards modern
methods, after the work processor, was
to obtain an OCR (Optical Character
Recognition) system, it was very
expensive | remember. As most articles
came typewritten they could be scanned
so that the typist did not have to fully
type it out. However, it was not perfect,
not even as good as the free programs
which can now be obtained. A typical
error was replacing the letter B with 8,
or visa-versa. The result of this was that
the errors often did not get spotted and
appeared in the magazine, much to the
irritation of certain elements of the
readership.

Another problem in those early issues,

Reflections by Harold Hall

very popular feature in the magazine
and I was allowed the use of the in-
house photographer to come with me to
take the photographs I felt may be
useful. However, this needed me to visit
the workshop twice, once to see if it was
suitable and then with the photographer
to take the photographs. Wishing to save
the time and expense of two visits |
purchased a second SLR film camera so
that I could take the pictures (slides and
prints) myself, having seen how the
professional went about it.

If you were to look at the front covers
for the magazines whilst I was editor
you would find they always included a
picture of the owner in his workshop
requiring me to make a visit for each
one. As a result, workshop visits were
confined to the south east corner of the
UK!

By the time I vacated the editor’s chair
computerised production of the page
layouts had just started and PCs had
started to make an appearance in the
home, but not widely. This would have
helped Geoff who took over from me as,
unlike me, he lived a considerable
distance from the office, though I do
remember that he travelled to the office
quite often so working entirely from

As I see it, the changes that have been made,
and there are many, divide into two categories,
those initiated internally by the publishers,
editors and the readers, and those in the wider
world which encroach on the magazine’s
content, 3D printing for example.

compared to today’s facilities, was that
communication was limited to old
fashioned mail and the telephone, this
slowed things up considerably even with
authors living in the UK. With articles
coming from other countries, typically
New Zealand, the delay would be weeks
rather than days.

Yet another problem was that the
publisher would only accept colour
slides for the front cover, something not
available from the authors of the day,
myself included. However, they were a
little more willing to accept prints for
the small inset pictures but I also
produced slides for many of them.

At the time, workshop visits were a

home was still not fully up to speed.

Email was still in its very early days
but communicating using email would
have been very beneficial for Geoff being
so far from the office. But for the
authors it would still be largely a case of
surface mail. Of course that changed
over a period of time, but even today
there are a few people who do not use
computers, so perhaps even now surface
mail is necessary for conveying articles.
Digital cameras were still a long way off
so prints had to go back and forth.

By the time David (who lived a
considerable distance from the office)
took over, use of the internet wasa
must, with full page proofs being sent
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Where does this leave us then? Well, in my
opinion, a much more secure hobby than there
was at the start of the magazine, with the
number of workshop owners having grown
significantly over the 25 years.

back and forth. I expect broadband had
arrived by then enabling them to be
downloaded reasonably quickly.

Me(lﬁazme appearance
and content

Outwardly, the magazine has changed
little with only subtle changes. One early
one which I pressured them to do, was
including the issue number in the
triangle at the top left hand corner to
make for easier filing. Also, somewhere
along the line, the paper quality for the
front cover changed making them more
slippery which some did not like. Much
more recently there were some changes
to the contents page.

Internally, the only major change was
the increase in the colour pages. In the
very early issue only about 25% of pages
included colour content but by issue 76
we had a full colour magazine. Of course
there will always be mono pages such as
when a page is fully text, or only has
drawings, but even these would be
printed on a colour printing unit
enabling colour to be placed anywhere.
This was very unlike the early issues,
where only specific pages would be
available for colour content due to the
relation of the colour and mono print
units within the machine. The result was
that it was quite tricky choosing where
the articles selected for colour went.

One subtle change has been the move
from hand drawn drawings to CAD. 1
had, as a result of taking on the task of
editor, obtained a computer for text and
equipped it with a CAD program, With
this [ did the drawings for my own
articles and redrew a few of the simpler
ones provided by the authors, at the
same time often changing the
dimensions from imperial to metric.
Doing this was a means of encouraging
others to take up the metric system,
something | was very keen about. I did
not just convert the dimension but
changed the sizes of the parts so

dimensions were nice round numbers.

To encourage the use of CAD I
produced an article on using it, for
which I was told in no uncertain terms
by a number of readers that those
wanting this information should go
purchase a computer magazine. Being
new to computing | had been purchasing
magazines on the subject for a couple of
years and the only two articles on CAD
would have been totally inadequate for
the home workshop owner as they did
not say how to use it, being more a
review of the available functions and
how easy they were to use.

As for the articles which appear in the
magazine then if one made a list of
subjects included in the first three issues
then you could say nothing's changed.
Looking deeper, one would see that the
subjects are now covered in greater
detail and to a much greater degree of
complexity. Typical of the range were
making workshop equipment and a
review of a commercial wood working
lathe, followed in the next issue by a
design for making one. Soon electronics
got alook in with the circuits for a
motor speed control. Not many issues
later computer programming appeared.

Out in the Workshop

What was happening then in the home
workshops during this period?
Considering the span of workshop
activities one could again say not very
much. At one end of the spectrum there
are those that are using modern
methods, CNC typically, and at the other,
still those turning out fantastic results
using just a lathe, much as there would
have been in the early issues and for
many years prior to that.

In my opinion though, gained from
threads in the numerous forums [ visit,
and correspondence to me as a result of
my website, is that both ends have
expanded. There is obviously a greater
interest in the use of CNC with many

78 Celebrating 25 years of Model Engineers’ Workshop

more workshop owners equipping their
workshop with the facility. However,
whilst this expansion has occurred the
increase in numbers with limited
workshop facilities, say only a mini lathe
and milling machine, has grown by a
very much larger proportion. This
almost certainly due to the economics of
setting up such a workshop making the
hobby viable for the first time for many.
Of course, for just a few it would have
been because they had no room to install
anything larger.

Where does this leave us then? Well, in
my opinion, a much more secure hobby
than there was at the start of the
magazine, with the number of workshop
owners having grown significantly over
the 25 years. In terms of numbers [ am
including those who are not readers of
MEW,

What then of the future?

Well, if I may take this article beyond the
boundaries of that was asked for by our
editor, what will the workshop of future
be like?

There are a few who comment on the
forums that CNC will be at the centre of
future workshops, on one occasion this
was backed up by it being said that
future young workshop owners would
leave school computer literate. This I do
not see, yes, they know how to cut and
paste, save and copy files, etc. but this
does not make them able to carry out
computer programming. From time to
time, I had university graduates come
and work in my department but they
were not able to apply logic to a control
system. Where does this leave CNC users
then? Well I consider that they will
become a much larger proportion of the
overall workshop owners, but with the
purely manual workshops still being in
the majority and by a quite large
amount. Unfortunately, being 81,  am
unlikely to be around to see if  am
correct with this prediction.

Other modern devices making an
appearance are the 3D printers. These
are very intriguing devices, perhaps
their uses are limited so I feel will only
appeal to a few, but I would love to have
one to play with. Typical uses would be
for buildings and the like for small scale
(HO, 00, etc.) model railways. Also,
making patterns for metal castings,
providing that is that the user knows
how to design them. &
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David Fenner — Issue 127 July 2007

Former MEW Editor Dave Fenner ran a jobbing machine
shop for many years, and as a result is happy to make jigs,
fixtures and tools to get a job done with more regard to
function than fine finish. Though he has described
himself as a ‘blacksmith, this very practical and well-
proportioned ball turning attachment for smaller balls
shows that he’s hiding his light under a bushel.

any overhead valve engines
have some form of spherical
location for the cam follower

- pushrod - rocker connection. In the
case of the model Bentley BR2 engine,
the pushrods incorporate adjusters with
spherical ends, the ball diameter being
1/8 of an inch, and the adjuster thread
6BA. Having nine cylinders, the engine

would therefore require 18 pushrods,
and 36 adjusters. Consequently, I felt
that the subject deserved a little fiddling
around or should we call it research,
before diving in and creating swarf.

In general, one may separate ball-
turning methods into four main
categories. The first and probably most
popular relies on sweeping a cutting tool

Finished level complete with storage case. The completed accessory.

80 Celebrating 25 years of Model Engineers’ Workshop

www.model-engineer.co.uk

A ball turning tocl based on that marketed by
Hemingway kits.

A sharpened tool from silver steel.

around an arc whose centre coincides
with the work centre to generate the
sphere. Within this category, some
versions employ a sweeping action in
which the turning tool moves around a
horizontal axis, while others use a
vertical pivot as in photo 1.

A second method is to use a form tool.
Here the length of cutting edge actually
in contact with the work becomes
relatively large, with consequent high
forces on the tool and the work. With
careful set up, it would probably be
possible to use two form tools, say one
for the front and one for the rear, thus
reducing the cutting forces to more
manageable levels.

The third method uses a tubular tool
with a sharpened edge, however this is
likely to be of more use for finishing
rather than roughing. Descriptions of
these techniques will be found in several
of the well-known books, Refs 1,2 and 3.

The fourth method is more
appropriate to the milling machine, and
was described by Charles Woodward in
Ref 4. Here the cutting tool is mounted,
typically in a boring head so that its
cutting radius may be varied. The work
is set at a suitable angle to the cutter,
and then rotated slowly in the dividing
head or rotary table to generate the
spherical shape.

Over the years, other authors have
presented suggested designs for ball
turning tools, most working with a
vertical axis. Some have controlled the
cutting radius by sliding the tool bit,
either within or together with its holder,
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Ball Turning

‘Scientifically’ determining the pivot position (by eye) and marking with a diill,

Fig 1 Tool block
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Initial marking out by felt tip pen atthough the ¢/s
hole spacing was accurately controlied.

The easy way to scribe the centre height.

Driling and tapping the boltholes. Note the

aluminium packing to avoid marking work.
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The spigot located on an expanding mandrei.

while others have designed the tool
holder to rotate on its base and thus vary
the radius cut. Refs 5 to 10 list a number
of articles on this topic, which have
appeared in earlier issues of MEW.

Some time ago, I did construct a ball
turning tool after seeing one built by a
friend from the excellent Hemingway
kit. The intended duty at the time was to
turn aluminium automotive gear lever
knobs at about 1.5 to 2 inches in diameter
on the Colchester Chipmaster or Herbert
2D. This design operates by rotating the
cutting tool about a horizontal axis. An
adjustment screw operating via a
dovetail slide provides for varying the
cutting radius, and there is a convenient
advantage in that the device may be
moved to cut on the work axis by means
of the cross slide.

For turning small parts though, I felt
that this device, illustrated in photo 2,
was somewhat on the large side, and that
its general geometry meant that cutting
would have to take place some distance
from the chuck.

Initial trials

Before spending time and effort
constructing a new tool | first tried two
of the methods that required rather less
in tool making effort, namely the form
tool and the sharpened tube. To create
the first, the recommended procedure is
to produce a tapered hole, by drilling
and reaming, to give clearance below the
cutting edge. As 1 did not have a taper
reamer to give the necessary 1/8 inch
diameter, | resorted to drilling a hole of
that size, through a piece of gauge plate,
at a slight angle, probably about 5deg.
The plate was then cut and filed as
shown in photo 3, leaving the required
form. It was then hardened by heating
red-hot and quenching in water.
Tempering was omitted. On an initial
trial, this tool worked well, but when
work on a real component was
attempted, the forces caused fracture at
the screw thread.

The sharp tube tool was made by
drilling through a short length of % inch
diameter silver steel, which was then
hardened as above. It was then located
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The finished spigot showing the relieved inner area
of the abutment face,

The vice has been set over at 15 degrees to cut the

lower section of the siot.

Fig 4 Swing
plate
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on a holder for easy freehand grinding
as shown in photo 4. While this could
not be used for working from scratch, it
could be used quite effectively to tidy up
a rough shaped part machined with a
form tool.

After the breakage noted earlier, |
decided to bit the bullet and build a new
ball turning device, with these small size
components in mind.

Design

As with almost all of my projects, the
process starts with a trawl around the
scrap box cum material store. One likely
looking candidate emerged as a strong
possibility for a base plate, which did in
fact have a slightly related history. And
here 1 digress! Some years ago a
customer, for whom [ produced small
stainless parts at about a pound or soa
piece, sent to me in error, an order
intended for another supplier, for halfa
dozen Perspex concave lenses, priced at
some five hundred pounds each - three
thousand pounds for six bits of plastic!
These would be destined for a
submersible camera system. The concave
form was spherical and about three-inch
radius. After forwarding the order to its
intended recipient, I first wondered if I
was in the wrong job, then
experimented to see if these lenses
would be hard to make, in the process,
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concocting a concave spherical turning
device. The upshot was that cutting the
form was not difficult, however
achieving the required degree of polish
whilst still retaining the accuracy was
entirely another matter. I eventually
admitted defeat and stayed with the
stainless parts. Now some fifteen years
later the experimental gadget has been
dismantled and partly recycled.

The general thinking follows
established practice in locating the
cutting tool in a block, which can be
rotated to vary the spherical diameter.
An adjusting screw controls the size
variation. For added convenience,
having worked for some years with
quick-change tool posts, which dispense
with the need for shim packing for
height adjustment, I felt that thiswas a
feature worth incorporating. | cannot
claim any originality for the method
chosen, having seen something similar
on a large industrial tool post some
years ago. However, [ have not seen the
principle adapted to a ball turning
application, though no doubt, someone
will prove me wrong. The photos show a
% inch square high-speed steel cutting
tool supported on a sliding tapered
block. The position of the block, on a
fifteen-degree ramp, is controlled by an
adjusting screw, which allows accurate
setting of tool height.

Ball Turning

Tapping using a pump centre for alignment.

Whereas the original gadget had been
set up on the Chipmaster, (legacy
mounting holes are visible), it was
intended that the new device should be
fitted to the Myford Super 7. While it
could have been attached by say, four
bolts, | figured that if the existing
Myford topslide hold down system could
be used then this would add flexibility in
positioning. Note that for the ML7, a
conventional bolting arrangement
would be needed, probably using
countersunk screws.

The choice of most of the components
was influenced (even dictated) by what
was found lying in the scrap box, notably
the M3 and M5 screwed rod and the 1.5in.
square bar used for the tool block.
Although much of the material was to
imperial standards, the drawings have
been presented in generally metric form.

As may be deduced from careful
examination of photos 5 and 6, which
show evidence of a black felt tipped pen,
some parts of the marking out procedure
were not accomplished with great
accuracy. As the parts started to come
together, they were placed in what
looked like suitable locations, and the
positions marked. This is also true of the
Heath Robinson method, photo 7, used
to establish the required tool centre
height by scribing from a centre drill in
the tailstock. While the drawings reflect
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Fig 5 Base ©
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accurate measurement of what was
eventually made it will be obvious that a
fair amount of latitude may be taken on
many parts.

Construction

The conical Spigot
Measuring up the Myford Super 7
topslide gave a spigot diameter a thou or
two shy of 1.875in. So a piece of two-inch
diameter bar was faced on one side then
bored to closely fit a convenient
expanding mandrel. This was then
mounted in the collet chuck and the
work clamped in place with the unfaced
end outermost, It was then turned to
diameter, faced to thickness and the
conical profile cut, photo 8.The
abutment face was part relieved a few
thou to assure stable contact over the
outer ring. This was then transferred to
the mill to drill and tap the positions for
the M6 screws, (Photo 9). The finished
item is shown in photo 10.

The base Plate

As noted above, this was a conveniently
sized piece of 3/8 inch thick bright mild
steel plate. The work on it requires no
special mention, except to ensure that
the depth of countersinking is sufficient
to take the screw heads below flush. If
they are proud, then expect interference
with the swing plate. Also ensure that
the pivot thread is accurately vertical.

Swing Plate

Again a convenient length of 3/8 inch
thick bright mild steel plate, this time
left over from the set up for reboring
motorcycle barrels (with thanks to Alex
Fairbairn). The work is all pretty
straightforward, but it is worth making
sure that the thread for the block pivot
rod is truly vertical. Here I did all the
drilling and started the tapping in the
mill. If your mill does not have a suitable

low tapping speed then several choices
are available. You can fit the tap to the
chuck, lower the quill and rotate by
hand, or run the machine, hit stop, then
lower the quill and let the residual
inertia tap the first few threads.
Alternatively, use a tap wrench and a
spring-pump centre.

Tool Block

Alength of 1.5 inch square BMS bar was
first cut a shade over length, then faced
in the four jaw. The slot for the tool bit
and taper slide was cut in two stages.
During stage one with the vice set in line
with the table, the upper edge of the slot
was formed down to a depth of a quarter
of an inch. The vice was then set over 15
degrees to cut the lower section, as in
photo 11. Further work included drilling
and tapping the three M4 holes for tool
clamping, and the M3 hole for the height
adjuster rod. Photo 12 shows a pump
centre in use to ensure vertical tapping.
The 8mm dia. hole for the block pivot
was drilled and reamed to ensure a neat

Cutting the slot in the adjuster slide with
a siitting saw.

Knurling the adjuster knob.

Fig 7 Fulcrum block
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Flexidisc Sander/Grinder

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

Its fast rotation speed achieves sensational results in a fraction of the

time normally taken by conventional sanders.

This versatile tool also sharpens chisels, plane blades, lathe tools, axes and
garden tools without the rapid overheating of normal abrasive wheels.

This is the ideal tool to prepare your timber prior to varnishing with

Le Tonkinols varnish.

www.flexidiscsander.co.uk
Tel: 01628 548840

Le Tonkinois Varnish

Le Tonkinois is a natural oil based yacht varnish.
Perfect for outdoor, indoor and marine use. With Le Tonkinois varnish the options really are endless.

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

restore the natural beauty of timber whilst removing your brush marks.

Flexible enough to move with the timber and able to withstand abrasion and
impacl Le Tonkinois varnish is resistant to boiling water, UV, petrol, diesel
and sea water. It won't crack, chip or peel off, making It perfect for
all outside purposes as well as indoor.

www.letonkinoisvarnish.co.uk
Tel: 01628 548840
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fit. Slicing off one corner (viewed in
plan) was a modification in the light of
experience, to give better access close to
the chuck.

Adjuster Slide

No great difficulties here, just a piece of
quarter thick BMS, cut-milled to shape,
having a 15 degree angle to match the
block. Photograph 13 shows the screw
slot being cut by slitting saw, the work
being clamped to a suitable chunk of
steel held in the vice, This is probably
one of those situations where it might
have been preferable to leave the work
attached to the main bar for easier
clamping.

Fulcrum Block and

Pivot Rod End

These need no special comment, and
may well be made from alternative
materials. It was convenient to use these
pieces of aluminium, as they came from
the scrap box, ready cut to size, being
left over from a batch of earth blocks
made many years ago.

Knobs

Turned parts are needed for the tool
adjuster knob, the radius knob, and its
associated stop. I chose to knurl the
outside diameter of the small knob
photo 14, but made the larger knob from
hexagon material, merely turning off
the corners, Here the 12.5mm diameter
recess is to accommodate an M5 locknut,
the diameter quoted being sufficient to
clear a socket spanner.

Pivot post

This carries out several functions, the
main being to provide the pivotal
location for the swing plate. Using the
Math. BSP thread and a locknut allows
fairly fine adjustment of the vertical
clearance. Make sure that the 10mm
diameter is a close fit in the swing plate.
The post is also drilled to take a centring
pin. Here I did not drill through, and
with the benefit of hindsight, this will be
a sensible mod, to avoid a build-up of
swarfin the blind hole. If necessary, the
same hole might be used to accept a
height gauge for off-machine tool
setting. As may be seen in photo 15, [
chose to mill a hex on the post for easy
adjustment with the locknut. Others
might prefer a couple of cross drillings
for a tommy bar.

Other parts

No drawings have been given for the
block pivot, 8mm bar 60mm long,
threaded M8 both ends or the two
lengths of screwed rod, one M5 - 80mm,
the other M3 - 30mm.

Set up using rotary table to mil hex on pivat post.
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26 MAT'L: ALUMINIUM
(N
| 1
DRILL/REAM
Fig 8 Rod end 8DIA

86 Celebrating 25 years of Model Engineers’ Workshop

www.model-engineer.co.uk

Ball Turning
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Assembly

I chose to Loctite in the threaded block
pivot bar, noting that if the bar
protrudes on the underside of the swing
plate then this must be filed off to givea
flush surface. In a similar manner the
connection of 8mm rod and aluminium
rod end to the tool block was also a
Loctite job. For reference, after
assembly, as in photo 16 the distance
between rod end and tool block was
measured as 32mm,

Operation

Prior to use, it may be useful to examine
the position of the tool tip with
reference to the size of sphere to be
produced. As the size goes down, it
becomes more necessary to establish
that the tool overhang and the lateral
position of the point will be satisfactory.
For cutting the small 0.125 inch balls, I
found it useful to be able to cut on two
edges of the tool, on both the clockwise
and anticlockwise swing. Adjustment of
the tool height is clearly
straightforward.

The assembly is then positioned on
the lathe in such a way that an eighth
inch dia. setting pin fitted to the pivot
post lies on the machine axis and at
the required spherical centre. This
would typically then involve a saddle
stop for longitudinal position and a
noted dial reading for cross slide travel,
so that clearance may be obtained for
placing/removing work in or from the
chuck. The tool is wound out on the
radius adjuster, to just clear the work,
then progressive cuts are taken,
incrementing the adjuster knob at
each cut. @
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Tool block assembly.
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ADJUSTABLE
BORING BAR
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A Between
Centres Boring
Bar with Fine
Adjustment

Paul Murton - Issue 136 March 2008

The completed Boring Bar

Many different designs for between centres boring bars have
been published over the years, with various arrangements for
adjusting the diameter of the cut. Paul Murton’s example is
meant for boring larger holes, of 40mm and up, and has the
benefit of one of the neatest adjustment systems. With care it
should be possible to make a 2/3 sized version using 1/8 inch
square HSS toolbits and proportionately smaller threads.
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his project came about from a need
I to line bore some bearing housings
for an alternative energy project!

am planning using the stepper motor
from a New Zealand designed Fisher &
Paykel smart drive washing machine.
New Zealand fully metricated in the
1960's so all the dimensions are in mm
except where related to the % inch high
speed steel tool bit used. The boring bar is
designed to bore holes from about 40mm
up to 80mm diameter, photo 1. For
smaller holes the dimensions can be
scaled down and a smaller tool bit used.
You can make the bar any length to suit
your particular purposes. | made mine
400mm long with the position of the
cutter off centre about 50mm towards
the tailstock end. The basic design of the
adjusting mechanism can also be used for
a collet mounted boring head for the mill.

Miling the slot in the tool holder.

The bar

A 400mm long piece of 32mm dia. mild
steel bar was faced and centre drilled on
both ends, The bar was placed in the
milling vice as shown with the area to be
drilled for the cutter overhanging the
vice by about 30mm. Centre the length
of steel in the vice then offset the table
Imm away from you, see fig. 1.

Firstly mill a flat on the bar at the
adjusting screw location to start the
centre drill then drill 5Smm right
through the bar. Open this out witha
7.8mm drill to a depth of about 22mm
then finish with an 8mm end mill to a
depth of 24mm.Without removing the
bar from the vice, traverse the table
along 9mm to the tool holder location.
Drill a 12mm hole then bore it out to
18mm. The two holes will overlap so a
12mm drill is about as big as you can go
without the drill running off too much,
photo 2.
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Boring the hole for the tool holder.

Boring Bar

TR P
f—=A
OFFSET 1mm. ] W pe
B A
A .
b
.j' rte '. B
‘ AR \:
| 250 - F o - M5 \
| 180 ’ \
| - wp/ |- 2R
SECTION A-A

SECTION B-B

Slacken the vice and rotate the bar
through 180 degrees. Move the table
2mm towards you to allow for the offset.
Place a piece of 5mm silver steel or
equivalent in the milling chuck and
centre the Smm diameter hole in the bar
with it. Tighten the vice and the bar
should be accurately located under the
centre of the arbor. Mill a flat on the bar
as shown in the drawing. Transfer the
bar to the lathe and reduce the ends to
25mm diameter,
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The tool holder

There is some accurate machining
required here so take care. To make the
threaded half-hole, [ used a piece of
32mm diameter x 100mm long piece of
tool steel. Grip this work piece in the
three-jaw chuck and skim the surface to
true it up. Transfer the chuck to the
rotary table on the mill and centre it
under the arbor. Offset it by 9mm then
drill and tap the 8mm x Imm pitch
thread to a depth of about 30mm, fig. 2.
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Engraving the divisions on the dial.

Ideally a left hand threaded tap should
be used here so that you turn the dial
clockwise to advance the cutter, photo 3.
If you don't have a rotary table you could
use a vee block in the vice on the mill.
Transfer the work back to the lathe and
turn the diameter down to 18mm to be a
sliding fit in the boring bar. This will
expose the half thread. Because the
finished holder is difficult to hold in a
vice without crushing, it is necessary to
machine the slot for the tool bit while it
is still attached to its parent bar. Make
sure that the slot is at right angles to the
threaded half-hole, photo 4. Transfer the
job back to the lathe and part it off. Drill
and tap the three 4mm holes for holding
the tool bit. Harden and temper the
holder if tool steel has been used.

The dial

This is a straightforward turning job.
Clamp a piece of 20mm mild steel bar
in the three jaw chuck and machine

the threaded end to the dimensions
shown. Part off and reverse the job in
the chuck using sheet copper to protect
the thread. A collet chuck would be
ideal here.

Face off and shape the 30 degree angle
of the dial. I indexed and inscribed the
dial while it was still set up using the
rotary table locked into the headstock
spindle, photo 5. Divide into 50 divisions
making every fifth division 4mm long
with the in between ones 2mm. This
makes each small division amount to a
movement of the tool bit of 0.02mm and
every large division 0.lmm. The screw-
driver slot was cut using a small slitting
saw and the cut was made more towards
one side to provide a zero reference
point, fig. 3. Photograph 6 shows the
three parts that make up the boring bar.

The three parts of the boring bar.
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Using the boring bar

Set the tool bit into the holder so that it
protrudes the minimum amount
required to start the hole size you are
boring.

Assemble the holder into the bar and
set it back as far as possible, This leaves
about 12mm of adjustment available.
When making fine adjustments, take up
the backlash before undoing the locking-
screw and moving the cutter. @
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Events

March 8 — Vietnam bans the keeping of pet
hamsters.

March 27 — the oldest known voice recording,
made by Edouard-Léon Scott de Martinville in
1860, is replayed.
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METAL
LATHE WITH 12 SPEED
MILL DRILL- CL500M

Clarke METAL LATHE

* 300mm between cenfres « LH/RH thread
screw cutting = Electronic variable speed « Gear
change set » Self cenleringp:;"puaw chuck & guard

ENGINEERS ENGINEERS
MILLING Clarke 5ERchvices  Clarkei:q
DRILLING * A range of fixed and swivel STEEL WORKBENCH
MACHINE - CMD300

cast iron construction
» Bench mountable, filts 45° left v

STEEL SHELUING

"~

& right from vertical ‘ . * Simple

v Sturdy lower shelf
1%23125?;2:.12“5355‘“ * Durablo owder e
Liw: 92 x 4numm coated finish wingonly ]

[ . L ! ‘ Shown fitted with “-E""""
" optional 3 drawer unit ONLY g
' a9 554,99 Ex. VAT £101.99 Inc.VAT -._m_,
- . DIMS ’

MICRO MILLING
i T
» Bench mountabie i m MAx - A - — { L A
« MT2 Spindle Taper - MECHANICS OAD

« Face mill capacity 20mm, ~ PROFESSIONAL

e somm. onguang . TOOL CHESTS/ S S RTERY plarke MEASURING
travel 180mm NS O = \: ; «Supplcan EQUIPMENT

MOTOR  SPINDLE X VAT INC ¥AT = metal storage case, d | e
*‘E

i PRECISION
1500:550:5&: :msn rm: S cLzsom “38¢

2000x650:580 £259.98 £311.98

X m 32 2 from Britain's

MD3000 uwmm B-?.'N'pm frmo i‘.S?m TM leading supplier I"-‘“‘5""5'-‘7-"-
ANTI FATIGUE o 5 v
Clarks -, M FLOORING [l
* i inferlocking fnam 1!05 protect fiooring MODEL DN: w.o Hmmy ['_[ WAT NG VAT
provide comfort when standing of kneelmg { ; M0 TR0 el
#Ideal for use in garages, workshops etc. » Each

file is 610 | | CTCS0085 Dr cabined 675336770 £119.98 £143.98

fan cooled (except

PROGE) » See online
150mm/S" Diptal Vernier £16.99 £2039|
3mm2Dighiverowr 3698 56439] TS

Recommended:

¥10mm & | cTcsoe BOr  6YDIDNEN £1049 B125.98) HYDRAULIC ’ STATIC PHASE
includes i chaspcad sel LIFTING TABLE ” DIWEHTERS
detachabie, I Dr cabimel610x330a675 £124.99 C14899] | « 1deal for lfting & * Run big 3 phase woodworking

[ yellow borders GE!M 130 6203032 £149.98 E179.98 | moving models T\T:;Ef:mmml mfa supply

| | + was £155.98 incyaT  * Foot pedal operated mmmnHPc?:mEm

o Y 1o be run
O Oy £ 7y E

y DRILL PRESSES
B« Tables it 0-45°

left & right utilising the latest technology ™
[ = Depth gauge CFC100 1:nnhlm1 Pa% 7N + Low amp operation - ideal
* Ghuck guards CFCIDOOLR fton  E108.58 E247.98 for auto badywork & mild
ench mounted long mach d PRICE CUT

* Falding and fced frames available ||
» Hobust, nugged construction ;:;m'}: mfﬂ%
" Overload safety valve | T8GR 00 - m ROTARY
cleaning, pure
cotton mop for
——— high polish finish
SMAster TURBO AIR & poiishing compound -
COMPRESSORS 4" £19.98 Ex VAT £23.08 Inc VAT
6" £24.99 Ex VAT £29.99 Inc VAT :
8 £20,98 Ex VAT £35.98 Inc VAT Ntden
« Height adjustable
stand with clamp
= Rotary tool » 1m
flewible drive » 40x £32.99 EX.vAT
actessories/consurmables M AL A L1l

Clarke 3-IN-1 SHEET

=== METAL - ictiates instantly
MACHINES  when Arc s siruck » Protects o EN379 « Sunabw
for arc, MIG, TIG & gas weiding

= Stands come complete with bolt
mountings and feet anchor holes

» Bend, Roll & Shear metal Tg&nlgdﬁyﬁ.r
up to Imm thick « Min. Rolling Diameter 39mm & | LWxH 610 x

« Bending ange 0-90° 280 x 440mm I

* Keep
precision iols
safe and tidy

i ! 4 Chisa: £19.98 :
OPEN MON-FRI 8 30-6.00, b
VISIT YOUR LOCAL SUPERSTOFIE SAT 8.30-5.30, SUN 1000400 “NEW STORE
BARNSLEY Pontefract Rd, Bamsiey, 571 1EZ EXETER 16 Trusham Rd, EX2 BOG 01392 256 744 MIDDLESBROUGH Mandate Triangle, Thomaby 01642 677881
B'HAM GREAT BARR 4 Blrrmnunnrﬁ R GATESHEAD 50 Lobley Hill Rd., NES 4V, 0191 4932520 NORWIGH 2823 Heigham St, NR2 4.7 01603 766402 3 my m m m__
B'HAM HAY MILLS 1152 Covenlr, Rd, Hay Mills GLASGOW 280 Gl Western Rd, G4 9EJ 0141 3329231 NOTTINGHAM 211 Loweer Parliament 51 0115 956 1811
BOLTON 1 Thynne 5t. BL3 BBD GLOUCESTER 2214 Barton 5t. GL1 4HY 01452 417 948 PETERBOROUGH 417 Lincoln Rd. Miltfield IN-STORE

BRADFORD 105-107 Manmingham Lane, BD1 38N GRIMSBY ELLIS WaAY, DN32 SED Y &1 Erbankment i PA & GV
BRIGHTON 123 Lewes Rd, BN2 308 PLYMOUTH 56-64 Embankment Rd, PL4 9H

HULL 810 Holdemess Rd. HUS 1EG 137-139 Bour R n
BRISTOL 1-3 Lanrence HIl BS5 80 060 ILFORD 746-748 Easter 7HU W e N T BGHUPERSTORES
BURTON UPON TRENT 122 Lichfield S DE14 302 01283 584 IPSWICH Uini{ 1 Ipswich Trade Centre, Commercial Road 01473 221253 PRESTON 53 Blackpool Rd. PRZ 6BU " 01772 703263
CAMBRIDGE 181-183 Histon Road Cambridge: C84 3HL 01223322675  LEEDS 227-229 Kirkstall Rd, LS4 2AS SHEFFIELD 453 London Rl Hesley, S5 4HJ 0114 258 0831 ONLINE
CARDIFF 44-46 City Rd. CF24 30N 9 20465424  LEICESTER 69 Melton Ad. LE4 6PN By T e T 0208 3042069 -
CARLISLE 85 London Ad. CAT 2LG 01228591666 LINCOLN Unit 5. The Pelham Centre. LN5 8HG SOUTHAMPTON 516-518 Portswood Rd frepreacerelill Www.machinemart.co.uk

CHELTENHAM 84 Fairview Aoad, GLO2 2EH 01242514402 LIVERPOOL B0-88 London Rd, L3 SNF

CHESTER 43-45 51, James Strest, CH1 3EY 01244311258 LONDON CATFORD 2897291 Southend Lane SEG 3RS SOUTHEND 1139-1141 London Rd. Leigh.on Sea . 01702 483 742

COLCHESTER 4 North Station A, COT 1RE LONDON 6 Kendal Parage, Egmontan N18 STOKE-OM-TRENT 382-356 Waterloo Rd. Hanley 01762 267321 MAIL ORDER
COVENTRY Bishop St CV1 1HT LONDON 503-507 Lea Bridge Rd. Leyton, E10 SUNDERLAND 13-15 Ryhope Rd, Grangetown 0181 510 8773

CROYDON 423-427 Brighton Rd, Sth Groydion LONDON 100 The Highway, Docklands SWANSEA 7 Sariet Rd. Liansamiel SAT 946 01792 792969 0115 956 5555
DARLINGTON 214 Northgate. DL1 1RB LUTON Unit 1, 326 Dunstable Ad, Luton LU4 BJS SWINDON 21 Victoria R, SN1 3AW 01793 4717

DEAL (KENT) 182-186 High St CT14 680 MAIDSTONE 57 Upper Stone S1. ME15 GHE TWICKENHAM B3-85 Heath R TW1 4AW 020 8892 9117

DERBY Derwent St DE1 2ED MANCHESTER ALTRINCHAM 71 Manchester Rd, AR WARRINGTON Linit 3, Hawdey's Trade P 01925 B30 937 CL CK &
DONCASTER Wheatley Hall Road i l WIGAN 2 Harrison Street, WS AU 01942 323 78S

" DUNDEE 24-26 Trades Lane. DD1 3ET WOLVERHAMPTON Parkfield Rd. Bilston 01902 494186 COLLECT

EDINBURGH 163-171 Prersfieid Terrace WORCESTER 483 Upper Tything, WR1 12 01905 723451

Minimum call charges from a BT landline are Sp/min fo 0844, Calls from mobiles and other networks may vary.
For security réasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products and prices almmulommmm&uoammlmﬂ%
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myhobbystore
PLANS LIST

Simply choose the plan you wish to purchase. Either buy online at www.myhobbystore.co.uk

or call our customer services team on 0844 848 8822

Product Name Plan Code

Cars

Bugatti 358 1927 MM128 MM128
| Era D Type MM129 | MM129
| Alfa Romeo P3 MM132 | MM132
| Delage 1.5L MM140 | MM140
| MG Magnette MM164 | MM164
| Maserati 4Cit 1948 MM177 | MM177
I Connaught 2 Seater MM194 h MM194
I Ferrari 125 Gp 1949 MM197 . MM197
| Austin 744cc MM205 | MM205
| Bugatti MM243 | MM243
| M G Midget MM277 | MM277
| Alfa Romeo Disco MM283 | MM283
I Cooper Norton MM287 i MM287
| Austin Ulster MM288 | Mm288
' Rolls Royce MM291 | MM291
I Jaguar D Type MM367 ' MM367
| Ford Model MM373 | MMa73
| De Dion 1900 MM375 | MM375
I Benz Dogcart MM387 - MM387
| BRM & Cooper 1100 MM459 | MM459
| HWM & Lago Talbot MM488 | MM488
| Ferrari & Maserati MM493 | MM493
| Alfa Romeo & Bugatti MM495 | MM495
I Jaguar D Type MM519 . MM519
I Ferrari & Lancia MM521 h MMS521
| Aston Martin MM527 | MM527
I Maseratti 250F 1957 MM548 k MM548
| BRM 1959 MM555 | MMsS55
| Auto Union 6L Type C MM569 | MM569
I Cooper Climax MM596 h MMS596
I Jaguar & Ferrari MMS97 . MME97
| BRM & Connaught MMB05 | MME0S
| BRM F1 1960 MM615 | MM615
. Mercedes Benz MMEB23 ' MMB23
I Ferrari F1 1961 MM658 . MMBS8
| Mercedes Benz MM674 | MM674
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12.50

12.50

12.50

12.50

12,50
12,50
12.50

12.50

| 12.50
12.50

12.50

12.50

12.50

[ 12.50
12.50

12.50
12.50

' 12.50

12.50
12.50

12.50

12.50

112,50

12.50

12.50

12.50
12.50
12.50

12.50
12.50

12.50

12.50
12.50

12.50

12.50

12.50

| Ferrari & Bugatti MMB85
BRM & Porsche MM733
Lola & Lotus MM734

Mercedes Benz MM770
Bugatti 57Sc MM846

Lotus 30 & 18 MM849
Repco Brabharm MMBE2
Lister Jaguar MM863

Maclaren & Cooper MM866

BRM & Ferrari MMB863
Alfa Romeo MM873

: Shelby Day_tonas MMSOE8

j Chaparrel & Ford MM97 1

| Amilcar & Voisin MM973

: Repco Brabham MM986

| Lotus & BRM MMgo1

: Connaught Plan MM246

| Brooklands Riley Plan MM233
| Kieft 1.5L Plan MM290

' Darracqg Plan MM315
Dyna Panhard Plan MM333

Maseratti 300S MM769

BRP & Cooper MM848

Alfa Romeo MMB54

Mercedes Benz & Alfa MMB67

Auto Union MMBEB0
Messerschmitt & Mini MMS70
Chaparrel & Anglo MM372
Honda F1 MM983

Maserati & Alfa MMO87
Coronation Coach MMZ260 Plan
HR G 1937 Plan MM200
Gordini Plan MM259

Reo 1904 Plan MM399

| MM685 | 12.50

| MM733 | 12.50
| MM734 | 12.50
| MM769 | 12.50
" MM770 [12.50
| MMB46 | 12.50
| MM848 | 12,50
| MMsag [12.50
| MM854 | 12.50
| Mmas2 | 12.50
| MMB63 | 12.50
| MM866 | 12,50
| MM867 [ 12.50
" MMB69 [12.50
| MM873 | 12.50
| MMB80 [ 12.50
| MMo68 [12.50
[ Mma70 [12.50
| MM971 | 12.50
| MMI72 ' 12.50
| MMo73 | 12,50
| MM983 | 12,50

MM986 [12.50
| MMos7 [12.50
| MMg91 | 12,50

MM260 | 12.50

MM246 CONNAUGHT | 12.50

MM200H R G 1937 2250

| MM233 BROOKLANDS | 22.50

MM259 GORDINI 22,50
| MM29O KIEFT 1.5L | 22.50
| MM315 | 22,50

MM333 [22.50

MM3939 REC 1904 22.50
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21-‘2-,: two - stroke engine
(for construction without castngs)

Plans List

THIS PLAN IS ¢
- AVAILABLE
- TO BUY TODAY!
only £12.50

Designed by: Edgar T, Westbury
A 2.5¢cc air-cooled, two-stroke engine. (Vols.94 - 95.) 9/16 in bore x 7/16 in stroke suitable for model aircraft, this highly successful
engine is intended to be made by machining the parts from solid, without the use of castings.

Product Name

I.C Engine
Topsy E992
Diesel Engine 5CC MM122
OHV Engine 10Cc
Diesel Engine 0.3CC MM137
Diesel Engine 1CC MM251
High Efficiency MM300

- Méﬁne Diesel Engine MMB57
Beaver Petrol MM692
Carburettor MM829

| Wallaby PE1

- Distributor PE10
Automatic Carburettor PE11
Kiwi Mk Il PE12

| Atom Minor PE13

| Zephyr PE14
Apex Minor PE15

| Kiwi Mk Il PE16
Kiwi Mk Il PE17
Kittyhawk PE18

www. model-engineer.co.uk

Plan Code

E992

MM122

| MM124

MM137

| MM251

MM300

| MmB57

MME92

| MMm829

PE1

| PE10

PE11

PE12

PE13

| PE14
PE15

PE16

| PE17
PE18

12.50

12.50

12.50

12.50

| 12.50

12.50

12.50

12.50

| 12.50

12.50

12.50

12.50

12.50

12.50

| 12.50
12.50

12.50

| 12.50
12.50

| Ensign PE19 PE19 12.50
| Seal PE20 = | 12.50
| Cadet PE21 ' PE21 11250
| Ladybird PE22 | PE22 11250
I Busy Bee PE23 . PE23 . 12.50
| Phoenix PE24 | PE24 | 12.50
' Seagull PE25 " PE25 11250
| Carburettor PE26 | PE26 11250
' Dolphin PE27 | PE27 | 12.50
| Cherub PE28 | PE28 11250
| Sealion PE29 | PE29 112,50
| Kestrel PE3 | PE3 | 12,50
| Atomag Minor Mk Ix PE30 | PE30 11250
' Jones Glow Plug PE31 Plan | PE31 1250
| Bentley Rotary PE33 | PE33 ' 37.50
I Starling PE34 | PE34 | 12,50
I Miniature Magnetos PE38 ‘ PE38 ‘ 12.50
' V8 Engine PE39 | PE3g 11750
| Kinglet PE4 | PE4 112,50
| Kittiwake PE5 = [ 12.50
| Atom V PE7 PET 12,60
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| Atomag Minor PE9 | PE9 [ 1250 | Injectors LO37 | Loa7 | 12,50
Lynx NE15S Drawings NE15s 49.00 Highlander LO39 LO39 92.50 - - L A
Lynx NE15S Drawings & . Locomotive 1831 LO4 | LO4 | 22.50 ] =
Constructing The Lynx NE15S | NE15s 79.00 Caribou LO40 LO40 27.50
ot Buffalo LO41 LO41 12,50
[ = [ [ i .
E;;T;Iard Loco Boiler Fittings LO42 12.50 H . R =
Product Name Plan Code | | ] | I 2das
LBSC | Mechanical Lubricator LO44 | LO44 | 12.50 LR L E i . _ [ A
Boxhill LO45 LO45 47.50 i) =1, 1 |
Pansy LO96 LO96 52.50 f—— | ! — - - B o = !
- t - Standard Boiler Fittngs LO48 | LO48 12,50 : s et | B Fs - !
Betty MM923 MM923 32.50 . i PaoTTe | ! ks o == s e | ¥ () . b L
t T T Simplex LO935 LO935 37.50 P \ \ rs JAl i e g N
Mollyette LO51 LO51 17.50 = - { b\ s ), 1 . 1L PN I B _
S = e | Nigel Gresley L0936 | LO936 |6250 | 14 & S TN Y == —= = S feNe o |
- f - Royal Scot LO937 LO937 2250 — ; L ——
Juliet LOS3 LO53 12.50 Rt | |
- { f Green Arrow Plan L LO 2.5
Chingford Express LO54 LO54 12.50 | Sren Ao Pih LOG9 | LO939 |20 _ T ; :
Dot LOS5 LOS5 17.50 . Torquay Manaor LO240 | LO940 | 87.50 ' - = S P e o b . : [z
Juliet LOB2 LOB2 32.50 | Metro LO941 | LOg941 | 32.50 My 13 . B - e [ :
Juliet No 2 LOB4 LOB4 27.50 | sy Limae |eoda ) 7700 - ’ : i+ ey | | : b ' 4
| [ i Royal Engin 4 ; i -
Rainhil LOB7 LOB7 12.50 | Roval Engineer LOSA3 | LOB43 |8750 | . P
— 1 1 Stanier 4000 Galion Tender LO346 | LO946 12.50 i p—_— A i 3
Maisie LO70 LO70 37.50 ! - - | - , . - 3 T ' = bt
- i - Southern Belle LO94 L0948 32.50 R BT - 3 i T v ’
Doris LO72 LO72 57.50 | oo Som R Loae | ! bl N 8 —tarit 4 ¢ [T . D y s3fhe : s :
- ! ! Holmside Plan LO949 LO949 57.50 s - Sl [l P — th i3 ga s - THIS PLAN IS >
Tich LO75 Plan LO75 67.50 . . { Bt =R i3 K.
= - ‘ © | Greene King LO950 LO950 57.50 N— —-—— N -= —_— N =N % AVAILA
Tich Passenger Car LO76 LO76 12.50 : ¢ . 4 = a TD BUYT
- e i Bulldog & Dukedog LO953 L0953 124.95 zz ezt X
Canterbury Lamb LO77 LO77 47.50 ! I 1 | v e e onlv 257
- f i | 7.
Maid O Kent LOSO LO80 92.50 e | LOGSS pETEH : o
— ! ! Conway LO9S7 LO957 47 .50 Designed by: Martin Evans
| Britannia LOB1 | Los1 | 72.50 Msteon S—— - - 31/2in gauge S. African Railways Classic 16 DA locomotive. 12 sheets
il Diner L  5is rype | Stephensons Rocket LO958 | LO958 | 12.50
| i i Euston LOZ60 LO960 7250
_ Westinghouse Brake LO84 . LOB4 . 12.50 b e { T 4 s Trolley For 5 In Gauge - i Product Name Plan Code
Titfield Thunderbolt LOBIA 5 in | LOB9IA 62.50 . - B - Locomotive M80 ’ S s i
f 1 1 Flying Scotsman LO962 LO962 47.50 t t team Engines & Steam Plant
Netta LOS0 LO90 57.50 ¢ 1 1 i Crampton Goaches MMA0T 12.50 5
— . ‘ Spencer LO963 LO963 62.50 ] | . Miranda Steam Engine | MM1349 | 12.50
. Virginia LO95 LO95 37.50 P i { LO27 Rob Roy LO27 32 .50 Triole E o Ercing M1 TEE M1 27 50
———— — — | Wiliam LO964 | LO964 | 37.50 = ! — { | Triple Expansion Engine | | 27.
o T'h — B Biask Five LOBE7 LOge7 52.50 Ao e i = | Internal Flue Boier M10 | M10 11250
ne underpol I T T 1 £
1/2 in Plan LO89 LOB9 47.50 - Ariel LOGGS | LO968 ‘ 97.50 I Unicorn M12 | M12 | 27.50
' ' Bogie Trolley LO969 | LO969 | 17.50 S T | Cyanet M13 | M13 | 12.50
= o £a Steam Turbo Generator LO972 | LO972 12.50 | Bouble Tangye: MM Engirs M14. | Mi4 | 2250
= ' ' Railway Sideline Spinette M15 M15 12.50
Loconidtve Jinty LO973 L0973 47.50 . . ! | <
I Yoo (0877 1 a7 T3 0 Country Station BC12 12.50 Vulcan M17 M1T7 2250
| Loco Feed Water Prrmp LO17 | LUIY | 100 e | : - Lineside Factory BC13 12.50 Basic Marine Steam Plant M18 | M18 12,50
Twin Si LO18 LO18 189.95 Super Simplex LO280 LO980 37.50 . : T T | 1 +
| Twin Sisters | |he. - - . Garage & Filling Station BC14 12.50 Theseus M19 M19 12.50
lectri 1 1 17. : : . | |
| Newbury LO22 | LO22 | 22.50 e | LOs8 i Timber Framed BC2 12.50 Heinrici Hot Air Engine M2 M2 12.50
| Jubilee LO23 | LO23 . 47.50 | Green Arrow LOS82 | LO982 | 87.50 Builders Merchants BC3 12.50 I B acaas MID 1 NZO 1 2750
Oscar L0983 L0983 12.50 = ; T i | - f
| Hand & Steam Brake Gear LO25 | LO25 . 12.50 | | ! Village Filling | BGS | 12.50 Centaur M21 M21 17.50
| Springbok LO26 | LO26 | 67.50 | Singapore LOBES | LOos6 | §2.50 Country Inn & Coach | BCS | 12.50 [ Scoteh Retum Boler 22| vi22 1250
Alternative Valve Gear Lo28 | Maryleost Coa8 | LOses | 5250 | Vilage General Store BC7 12.50 | Beam Engine Plan M23 ' M23 | 2250
For Lo26 Loe8 e Caloric No 1 LO989 L0989 12,50 ' ' 1 '
. | | | e e | | e Harbour Office BC8 12.50 Centtre Flue Boiler M24 M24 12.50
. Ffreﬂ:.f 3.5In LO31 | LO31 | 52.50 | Evening Star LO99 | LO99 | 57.50 WerShoUse E= 12,50 | Gygnet Royal M25 (s e
. Firefly 5in LO32 [ LO32 [ 67.50 [ NIakJng Tracks MB0 | MB0 | 27.50 | Windmil - Open Trestle Post MM206 12.50 Grasshopper Beam Engine M26 2050
Single Ram Mechanical Pump LO33 12.50 Vacuum Brakes M70 M70 17.50 Mill Plan ] | M26 Plan
| B | | Boiler Feed Pumps M71 M71 12.50 | Tower Mil | MM208 | 1250 | | Corsair M27 M27 12.50
Mechanical Lubricator LO34 LO34 12.50 | ' 1 ' Smock Mill MM211 12.50 ' i i ' [
| | | Locomotive Lifting/Transporting - 1550 MOCK Wi ] ] . Shand Mason Fire Engine M28 | M28 | 32.50
Hand Pumps LO36 LO36 12.50 Trolley M78 ' Compound Undertype Engine M29 27.50
_ l . . | . M29 >
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inim g co NEW compact, low power
a @
- - The Magic Spark for moderate speed engines
LO974 Natal LO 974 Natal 67.50
Product Name Plan Code | | | —_—
- ; ; LO974 Natal Plan - Individual LO974/1 12.50 Magngtos and ignition Connections by colour-coded screw terminals  Sturdy plastic housing
SEEA: Enu e & o Eit SOt Sheets j equipment for the with mounting lugs  Highly efficient - minimal heat generation
i i i 12, ' e ' ' model engine builder ;
. Ve”fca' M”'tf Tube Bof'er M30 [M30 | 12.50 légg?" Natal Plan - Individual | LO974/2 12.50 - : _ £ Runs off 2 x AA alkaline cells Triggered by low voitage Hall sensor or
| Vertical Mutti Tube Boller M31 | M3t [12.50 el . | . . ot _ by contact points, microswitch or reed switch  Dwell time unimportant
Gemini M32 Maz 27.50 LO974 Natal Plan - Individual LO974/3 12.50 . .
I | 1 Sheets
Small Marine Steam Engine M33 12.50 - — : - Kit includes -l
M33 éttc_l)g?ta, Natal Plan - Individual | LO974/4 12.50 everything you need: 7 %
f 1 1 eets . - A
Piston Drop Valve Mill Engine | M34 47.50 - — i - / Low voltage Hall sensor, .~
M34 LO974 Natal Plan - Individual | LO974/5 12.50 pre-wired. A
f 1 T Sheets 7 312 neodymium magnet.
Clayton Steam Wagon M35 M35 57.50 - - <
p|a§ J LO974 Natal Plan - Individual | LO974/6 12.50 ~/ Ignition Unit with integral
r 1 i Sheets ignition coil.
Test Boiler 5 Inch M36 M36 12.50 ‘ t i P
= - : LO974 Natal Plan - Individual | LO974/7 12.50 Siapeoricmp s ey Minimag Co.
Trailer For Clayton Wagon M37 | M37 12.50 Sheets / 2x alkaline AA cells. “ Low Power
' . | [ - i - ./ Full instructions. Capacitor Ignitio:
| Georgina M38 | M38 [ 12.50 LO974 Natal Plan - Individual | LO974/8 12.50 3 volts s’
| Warrior Mk Il M39 | M39 | 37.50 | Sheets , , ! Building an Ic engine?  LED indicater for Stati timing
Steam Generator M4 | SG M4 12.50 gﬁ:;i Natal Plan - Individual | LO974/9 12.50 Ignition Coils - Controllers - Timing Sensors - Miniature » Sackoun fstsined spark tots SONY Two versions available
Ergo Il M40 M40 12.50 - 5 — - _ - | Magneto Kits - Start-Up Box Kits - Batteries and Chargers (-6000 RPM on a four-stroke - . MCL-1 for single
| Stirling Hot Air Engine M43 [ M4z 112,50 E?S;i NEIRERNAN - Inchided. | LORTA/A0 1280 * Electronic and mechanical design services - single, cam sensor/3000 RPM BRI C'inder engines
t " : t t L ! ! J ona m‘smh "“ e s S MCL-2 for twin
Princess Royal & Goliath M44 | Md4 12.50 LO974 Natal Plan - Individual | LO974/11 12.50 We supply American “Rimfire” Spark Plugs s - ‘;} ey A cylinder engines
L - } ! L 5 : = Technical su always fr able to run on the
Test Boiler 3in M46 12.50 | Sheets | | _ 3/8"x 24tpi, 1/4"x 32tpi and 3/16"x 40tpi (10-40 UNS) PO ys free £3 ¥ able to run on the
i - . L0974 Natal Plan - Individual LO974/12 250 available by telephone or email wasted spark” principle
Atmos Vapourising Burner M5 | M5 12.50 e atal Plan - Individual 1 12. - Always available from stock -
I 1 T Sels .
Hercules M51 M51 12.50 i - Minimag Co. “Chelsfield” Galley Lane, Brighstone, IOW P030 4BT
i | | = M58 Trevithick Steam Dredger | M58 2150 . ' -
| Jenny Wren M53 | M53 | 12.50 Engine Plan e: sales@minimagneto.co.uk - www.minimagneto.co.uk  t 01983 740391 (g Vig
PO"YMS&: M54 12,50 . . A ..I ur own brand proguc (S & » manulfacltured in the |h |b‘ lephone nd email enguiries are mosi w [ B
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Scott Boiler MM788 12.50 ' [ ' i iy b].l h .
www.ritetimepublis 1ng.com

96 Celebrating 25 years of Model Engineers’ Workshop www.model-engineer.co.uk




@ Years Anniversary Special

TOOLS AND TECHNIQUES FOR THE HOME ENGINEER
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here is much interest in tangential
I tool holders not only on the Model

Engineer website but on many
others. The big advantage of tangential
tooling is that tool grinding is very quick
and easy since only one face needs to be
ground. I find that using a tangential
tool holder, I can make deeper cuts than
with conventional tooling and others
have reported the same.

Commercial tool holders are available
but are costly. There have been a number
of designs published in the past that can
be home-made. All the previous designs
that I have seen require complex angles
to be set up for milling the slot for the
tool. The design presented here avoids
setting up complex angles so making the
tool holder easily and quickly made.

The tool holder was made for my
Asian mini-lathe and uses a 1/8 inch

I made this tangential toolholder back in early 2011. Since then it
has been the tool I use for 95% of my lathe work. The only times

I use other toolholders are:

® When making heavy intermittent cuts, because the tool tends
to get hammered down in the holder.
® When it is physically impossible to access the surface to be

machined with the tangential toolholder.

® When carrying out special operations such as
parting, chamfering and knurling.

®m When making left handed cuts. I still have not

made a left handed version.

® In use the toolholder has performed well and
no modifications have been made.

Télngential Tool

- Michael Cox - Issue 179 February 2011

square HSS tool. It could easily be scaled
up to accept larger tools for use on
larger lathes. Photograph 1shows

the finished tool holder. It can be seen
that the tool is clamped in a slot using an
M4 screw and that the tool is angled at 12
degrees to the front of the tool holder. In
order to obtain the 12 degree tilt of the
tool in the other direction the shank of
the tool holder is parallelogram shaped
as shown in photo 2. In the photo, the
tool holder is shown upside down lying
on the top edge of the shank in order to
show the inclination of the tool.

Construction

The tool holder was made from a piece
of 6 x 25mm mild steel bar 65mm long
(fig 1). This was clamped in a milling vice
setatan angle of 12 degrees to the X or Y
axis and the slot was milled with a 3mm
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The finished todl holder
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milling cutter to a depth of 3mm. The
slot was enlarged laterally until a 1/8
inch square piece of HSS was a snug fit.
The tool must protrude slightly above
the surface of the tool holder so that it
can be held by the clamp screw. The hole
was also drilled for the clamp screw.

The excess material (approximately 52
x 17mm) was then removed with a
hacksaw and all the edges cleaned up
with a file. The front corner was also
sawn off at about 50 degrees to the front
of the tool holder and then filed smooth.

The parallelogram shaped shank was
then made. This can be done by
mounting the tool holder in a tilting vice
at 12 degrees from the horizontal and
then milling away the excess material on
both sides of the shank. This was the
method Tused. However there is
relatively little material to remove and it

www.model-engineer.co.uk

Note the parallelogram shaped shank

&)
Looking at the tool from the end

Fig. 2
©9.00 = i g
|
=X
“— M4 thread
The Clamp Screw

could be done by hand filing. The 12
degree angle is not critical and as long as
it is about right (+/- 2 degrees) the tool
holder will work.

The clamp screw was made from an
M4 screw with a large head. The head
was turned down to the dimensions
shown in fig 2 and the screw was then
cut to length.

Tool grinding jig

The tip of the tool is ground at an angle
of 30 degrees. To facilitate this grinding
operation a simple jig was made (photo
3). This has a Vee groove angled at 30
degrees. The bar at the back is used to
guide the jig against the edge of the
grinding rest. The dimensions of my jig
are given in fig 3 although these may
need to be changed to suit other
grinding rests. In use the tool is lightly
clamped in the vee groove with a finger
and the bar is held against the edge of
the grinding rest. The tool is advanced
by finger pressure onto the grinding
wheel to form the 30 degree tip.

www. model-engineer.co.uk

Tangential Tool
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Grinding Jig For Tool

Use

The tangential tool holder is shown
mounted on my tool post in photo 4.
Photo 5 is another view of the mounted
tool holder. The forward inclination
given to the tool by the parallelogram
shaped shank is clearly visible.

The tangential tool is a universal tool
that can be used for turning or facing a
workpiece without adjusting the angle
of the tool in the tool post. | routinely
take Tmm cuts with it whereas with
conventional tooling my lathe struggles

with more than 0.5mm cuts. The best
surface finish is obtained by very lightly
stoning the tip of the tool to a small
radius after grinding. @

Events

August 5 - The Mars Reconnaissance
Orbiter captures photographic
evidence of liquid water on Mars.
August 28 - Libyan rebels overthrow
the government of Colonel Gaddafi
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The space shuttle's 3D printer.
Photo credit MSFC/Emmett Given

Model Engineers’ workshop has always looked to the future, in
issue 1 there was an article on Engineering of the Future. In 1990
a 486 PC with floppy disc and a whole megabyte of RAM would
have cost you around £1,000, and computers at home were still a
specialist interest. That said some home computers, like the BBC
Micro, had basic CAD capabilities, but it was no surprise that
issue 1 of Model Engineers’ workshop dismissed the idea of CNC
in the home workshop. It did, however, concede that ‘digital
readouts on machines could be useful at home’.

The typical hobby engineer in 1990 would probably have
grown up with a suspicion of anything ‘plasticky’. Many quality
items, such as cameras, would usually still be made largely of
metal. Even so, the use of plastics for durable, quality items was
rapidly becoming the norm. In 2015, plastic are still scarce in our

workshops, aside from handles and storage boxes. Perhaps it’s
still a bit soon to anticipate the plastic lathe, but what changes
can we expect over the next 25 years?

03D Printing

A recent survey on the www.model-
engineer.co.uk website showed that 15%
of respondents already had a 3D printer
and the majority were considering
getting one. With phenomenal
improvements in quality and reliability
being seen over the last ten years,
matched only by decreasing prices, it
seems inevitable that a 3D printer will be
as commonplace in the workshops of the
future as milling machines are now.

But what will we be using them for?
Already hobbyists are making
replacement and custom changewheels,
printing patterns for castings and
creating stylish casings and housings for
their projects. Recent developments with
home printers include the new ability to
print in nylon - a stronger ‘engineering
plastic’ that opens up the possibility of
printing much heavier duty parts than
are possible using PLA or ABS, the two
common plastics.

In the future expect to see designs for
new tools and equipment that include
3D printed parts - imagine how much
easier it might be to make a geared
mechanism when you can print a set of
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gears and a housing for them, just
machining the shafts and linkages? Who
will be the first person to submit such a
project for MEW?

ONew Cutting Tools

It's a fact, but despite the appeal of
indexable-tip carbide cutting tools,
sometimes you just can't beat
high-speed-steel for finish, and it's
more forgiving for the beginner
and easier to sharpen. If you
want to make form tools or
‘special’ cutters then we still
turn to high-carbon steels
that are easily hardened
and tempered in the
workshop.

The Wimberley Toolholder,
combining HSS and an innovative holder.

www.model-engineer.co.uk

But what of the future? New steels are
unlikely perhaps, but the possibilities
for new formula inserts, particularly
advanced ceramics are unlimited. Not
just new materials, but also new tool
shapes - will we see inserts that can
shave off a ‘tenth of a thou’ like a
specially honed HSS tool? Or even the
Holy Grail of hobby engineering - a
parting tool that never chatters, cracks
or digs in!

Chips with everything.

OEmbedded Electronics

There’s no doubt that electronics goes
hand in hand with metalworking as part
of many people’s workshop activity. In
the early days of Model Engineer there
were articles on making your own
transformers and motors, charging
batteries and even making your own
x-ray tube! Over the last 25 years there
has been a big change in hobby
electronics as microcontrollers, best
described as ‘computers on a chip’ have
become more and more accessible to
ordinary hobbyists. Today, with the
advent of prefabricated boards such as
the well-known Arduino and Raspberry
PI, it’s possible for anyone to make use of
incredible amounts of computing power.
So where will this take the hobby in
the future? We will surely see more and
more ‘smart’ projects with embedded
electronics, already the SMEE are
experimenting with the Piccolo, a tiny
CNC bot based around an Arduino board,
and some lathe owners have replaced
change wheel gearboxes with stepper
motors synchronised to the lathe
spindle. In the future expect to see
machine tools and devices that think for
themselves, are controlled from
smartphones or even over the internet.

www. model-engineer.co.uk

Ten Ways Your Workshop Will Change by 2040

) Advanced Adhesives

We've all done it, taken off a little bit too
much metal and resorted to using a
retainer, or even superglue, where we
had planned to have a force fit. But
when are we going to stop treating the
use of modern adhesives as a ‘cheat?
Two part epoxies date back before the
Second World War, and Loctite dates
back to 1953. Even superglue is over fifty
years old. Engineering grade
adhesives are used to
hold fighter jets and
passenger planes
together, yet it is still
unusual for Model
Engineers’
Workshop to feature
a project which uses
these tried and
tested ways of
joining materials.

Perhaps it is
time for us all to —
trust these
marvellous
adhesives and
start to learn
more about
how to
design in
their use for
effective and
reliable
joints, rather
than seeing
themasa

stop-gap.

Industrial adhesives offer us new ways of making
secure assemblies.

@) ntegrated Software

One of the biggest barriers to the hobby
use of CNC is the lack of simple, joined
up software. Whilst many are
comfortable using computer-aided
drafting (CAD) to produce our plans and
drawings, why is it such a complex
journey from completed drawing to
finished part?

If you have ever looked at a page of
G-code and tried to visualise what on
earth it is supposed to do, or have
managed to navigate the steps from a
drawing to a 3D print or CAD machined
part, you could be forgiven for believing
that some software is there to hinder not
help.

Now that 3D printers are becoming
consumer items there is suddenly the
demand for easier to use, integrated
software. The average user wants to
create an object on screen and then press
a button and have it printed out. They
don't want to battle with translation
software or spend more time setting
things up than designing their
masterpiece.

Once these things are cracked for
consumer products, they will soon spill
over to all types of computer controlled
workshop equipment, Imagine if
changing your design was no more than
pushing it into shape on a touch screen?
Or if changing a tool was no more
complex than doing so on a manual
machine, with the size, shape and
position of the tool all automatically
detected?

- TasbaCAD Do 71 #4401 - [Adeort 1CW] - ol
- .

3D design is now commonplace - what comes next?

25 years of Model Engineers’ Workshop 101




@ Years Anniversary Special

Precision grinding - under-represented in our workshops.

) Grinding & Sharpening {J)Composite Materials

One of the biggest challenges in every
workshop is caring for the condition of
cutting tools, whatever materials they
are made from. Whilst grinding basic
angles on simple lathe tools can be
addressed by relatively straightforward
accessories, like that designed by Harold
Hall, the complexity of ‘universal
grinders’ still puts off many potential
constructors and users.

How might this challenge be
addressed in the future? Better grinding
wheels such as those coated in cubic
boron nitride are becoming available to
hobbyists, combined with CNC control
the sharpening of the most specialists
cutters may come within easy reach.

There’s nothing particularly new about
composite materials. Paxolin and
plywood have been around since before
any of us started in the hobby, and there
is a huge range of far more advanced
composites out there. Plastics reinforced
with glass-fibre, carbon-fibre and Kevlar,
for example, have wide applications in
industry. In the seventies they were used
to make many parts of the space shuttle
including the pressure vessels and wing
leading edges and in 2010 NASA said they
needed to keep up with a paradigm shift
from metals to composites occurring in
aerospace, automotive, marine, and
pipeline applications. But how often do
you find them in the home engineering?

The Space Shuttie contains many composite materials. Photo Credit: NASA/BIll Ingalls
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workshop? This is strange, as other
hobbyists, notably aeromodellors and
ship modellers and even people who

make their own fishing rods or bows are

happy to use advanced composites.
Surely the future we will catch up

with industry and start taking

advantage of the combinations of

lightness, flexibility and strength that

composites offer.

The gateway to your future projects?

OCOIIaboration

One of the things that new technology
has brought are vastly more
opportunities for the sharing of ideas

and information. The incredible benefits
of having a wealth of people’s experience
‘on tap’ is proven time and again on our

web forum, but it's now possible for

hobbyists who live miles apart, or even

in different parts of the globe, to work
together on their projects and ideas.
With the ability to share designs and

experiences truly collaborative projects

are possible with the kind of close
working formerly limited to teams
sharing the same workshop. It's even
possible to join on-line meetings and
conferences over video links,

demonstrating techniques or explaining

problems in real time.

This way of working together has long
been common for software projects and
has been firmly embraced by the ‘maker

movement’. Already more ‘traditional’
hobby engineers are starting to

collaborate on line, how soon before this

becomes commonplace?

www.model-engineer.co.uk
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Five-axis machine tool.

OMulti-axis CNC

Take a look in any modern CNC
equipped factory and the machines you
see won't bear a strong resemblance to
either a mill or a lathe. Multi-axis CNC
machines allow both work and tools to
be rotated and moved in many ways,
allowing the machining of
extraordinarily complex shapes - such
as cylinder heads for high-performance
IC engines.

No doubt the most advanced machines
will remain in the hands of specialist
engineering companies, but the step to
combining both turning and milling
capacity in a single CNC machine is an
obvious opportunity at the top end of
the hobby market. As for homebrew
solutions, Alan Jackson’s award winning
Stepperhead machining centre wasa
‘step’ in this direction - what's next?

@Going Retro

If all of this talk of new technologies is
getting you down, don't despair. Let's
face it, one of the real pleasures in the
workshop is operating a manual
machine tool and the satisfaction of
working to close tolerances and getting
fine finishes just using our hands and
eyes (and brain!)

There is one enthusiast in Canada who
runs a 1940s workshop, and he strictly
avoids any tools or materials that were
not available back then. You don't have
to go that far, but there will always be a
significant percentage of hobbyists who
eschew any form of computer control, or
at the very least keep a manual machine
in their workshops. Even for the
neo-luddites the computer age has
brought one big positive - old machines
can now find new owners much more
easily. Second hand machines of any
vintage, from Victorian treadle lathes to
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early CNC, like the Denford ORAC, are
much less likely to end up on the
scrapheap when they can be auctioned
off on line with little fuss.

Auctions always mean the chance of a
bargain, and as many have found
‘rescuing’ a basket-case of an old
machine tool and restoring it to a useful
piece of workshop equipment can be
incredibly rewarding.

The Bottom Line

So there you are, that's our glimpse into
the future and - like all atctempts at
futurology in 2040 it will probably raise
a few smiles, if nothing else. Almost
certainly there's at least one big change
we have completely missed. What will it
be - robots in the workshop? More
women taking up the hobby? Perhaps it
will be going back to the roots of hobby
engineering, now well over a century
ago, embracing all new engineering
technologies and techniques rather than
the stricter focus on metalworking we
have today.

Events

At the end of the day, what you do in
your workshop is up to you. Hopefully
this journey through the past of Model
Engineers’' Workshop has given you some
new ideas and inspired you to try
something different or more challenging.
With thirteen issues a year, MEW is a
great source of more ideas and, together
with our online forum at www.model-
engineer.co.uk, offers a great way to stay in
touch with the vast and exciting world of
home-shop engineering.

Whatever you decide is the future of
YOUR workshop, enjoy it and work
safely. Now, why not share your
achievements and experiences by
submirtting an article to MEW or joining
in on the forum?

I look forward to the next 25 years of
MEW and finding out what you make of
them! @

Editor, Model Engineers" Workshop

April 1 2040 - First inhabitants of the MarsBiosphere
project arrive on the red planet.

The super adept was never cutting edge technology.

June 14 2040 - Wales beat China 4-2 to win the World
Cup for the second time. '
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NEW ADDITION TO FRODUCT RANGE

* 113J0GYV Variable Speed Lathe

* Now with J8mm spindie bore
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PRODUCT RANGE = *’ www.to
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Westward Road, Stroud, Glos GLS 45P
(Just 4 miles from Junct 13 MS Motarway)

Email: sales@toolco.co.uk

Phone for opening times before travelling

olco.co.uk

Unit 4, Ebley Industrial Park,

Tel: 01453 767584

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

Cowells Small Machine Tool Lid.
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Home workshops cleared for

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?

and want it handled in 2 quick,

professional no fuss manner? Contact
David Anchel, Quillstar Wam)
0115 9206123 206

.....

From Only £1420.00 wevar | 1
Tol: (01269) BA4744 or |
Qrder Online
. — Www.oulowicnc.com _ _ |

Telephone

ALL LIVE STEAM ENGINES WANTED
including BROKEN or JUST WORN OUT  PART BUILTS considered

=ALL LOCOS WANTED from GAUGE 1 to 10%" especially BRITANNIA, A4, A3, SADDLE TANK and anything large and unusual.
= ALL TRACTION ENGINES WANTED from 1" to 6" including SHOWMANS, BURRELLS and PLOUGHING etc.
® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.
= ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered.
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We will
collect, and

for a fast friendly
service seven days
a week.

TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin
www.rallwaycottages.info

possibly in your
area today.
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Metalsfor Model Makers
Contact us for Copper, Brass, Aluminium,
~Steel, Phow Bronze, etc

PHONE s‘ru 01325 381300

e-mail: sales@m-machine.co.uk
Wnw. m-machine-metals.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 detalls of services available please
go to my website or contact David Ancheil direct.

www.quillstar.co.uk
Telephone: 0115 9206123 ¢  Mobile: 07779432060
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BRITAIN'S !
ravoupieppase. IIMO
'JJJJ(_.J!J'_J:J - —
'l'ransque
STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £99 + VAT

Call: 0800 035 2027
transwave@powercapacitors.co.uk

CONVERTERS MADE IN BRITAIN SINCE 1984,
3-YCAR WARRANTY ON ALL CONVERTER
PRODUCTS; B5 EN 8001:2008 QUALITY

ASSURED MANUFACTURING ENVIRONMENT;

CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EN S0 61000-3-2:2008.

www tapdie.com & www tap-dig.com
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Stockists of Carbon, Alloy, Tool, Duplex
and Stainless Steels, Metals & Plastics
Dia, Sq. Hex, Flals, Sections, Sheet & Blocks.
From 1mem - 250 mm Section, cut to size
We also buy unwanted tools & machinery
Unit1. 4, Lyme Street, Rotherham 560 1EH

www.metalsprocurement.co.uk
Tel: 01709 306127 Fax: 01709 306128
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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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Dismantling a
Jacobs Type Chuck

Doug Cooper - Issue 22 March/April 1994
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Many inexpensive modern chucks have pressed steel bodies and
dismantling them means having to make a new body, but did you
know that many older Jacobs-type chucks can be taken apart? The
method of assembly is far from obvious making a full strip down
for cleaning and maintenance a non-starter. In 1994 Doug Cooper
let MEW readers into this little secret, which may help you to
breathe new life into some old, but good quality, chucks.

o remove the taper arbor from the
I chuck body, rotate the open chuck

in the lathe and drill through the
rear of the body, say 0.25 inch. Pass a
punch through the hole, to the head of
the arbor and drive it out. New arbors
can be obtained from the usual tool
merchants, but take the body, chuck
tapers do vary in size.

To disassemble the chuck for cleaning,
make up a short tube to clear the rear of
the chuck body and a similar one just large
enough to clear the jaws. With the jaws
nearly closed apply opposite pressure to
the two tubes. This will force the gear ring
off the body. (Some makes of chuck may
come apart in the opposite direction.) It
may take quite a hefty pressure to shift it!
When the gear ring parts company with
the body you will find a split ring inside
- yes, itis made that way! Remove the split
ring and the three jaws can be slid out.
Either clean them individually or mark
them so that they go back in the same
position. Some are numbered but others
may not be, so take care.

Clean and check the jaws for burrs on
the gripping surfaces - these can be
carefully stoned off. Check also for burrs
on the nose of the chuck, where it may
have contacted the work at some time.

To reassemble, lightly oil and slide the
jaws into the body. Replace the split ring,
with the jaws in the near closed position,
and push the gear ring onto the body.
Using the larger tube, press the gear ring
back onto the chuck body. Make sure this
goes fully home or the key will not fit
the gear ring.

Sometimes for light milling opera-
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tions, it is necessary to retain a Morse
taper arbor in the machine mandrel with
a drawbolt. Although Jacobs chuck
arbors look rather hard they can be
drilled and tapped for a drawbolt. First
cut off the tang, a ‘blue blade’ will do this
easily and set the arbor up in the lathe to
run truly. On my Myford I push the
‘chuck’ end of the arbor into the Myford
mandrel and grip the middle of the
arbor in the three jaw; not ideal, but it
seems to hold it well enough to drill the
tapping hole: 3/8 inch BSW was used for
No.2 Morse tapers, but this may have
changed since metrication. If being used
for milling the chuck must be made
captive to the arbor. Perhaps using a
screw into the arbor through the hole in
chuck as made in 2 above. &

Events

March 14 - First Macintosh Power PC
launched

April 8 - Kurt Cobain, lead singer of
Nirvana, found dead

April 27 — South Africa holds first
multi-racial elections marking the end
of Apartheid

www.model-engineer.co.uk

HOME AND WORKSHOP MACHINERY

MYFORD Super 7B
=S Genuine Used Machines & Tooling

Beautiful!
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS i
M Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 63115 {_{
www.homeandworkshop.co.uk ¢ sales@homeandworkshop.co.uk ==
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm ( las - £3950

10 minutes from M25 Junction 3 and South Circular - A205 Myford ML7B
19 vanui Super 78 Plus b hore. " Mylur:l Super 78 Q- * stnd £1750 ¥ 5y
J? Tesla MLT50 + Newoll 2 x3" \ N
‘I = DRO, long hardened bed £2750 hra -Fang bed

Y ol

ColchesterBantom-1600 lathe - Dronsfield \c
Jate mode! | Eagle 4W surface grinder

INOW[only,

Clear,

Senior % > : “ Winson
M1 mill ‘3 et L oonen . 'iuprr?l? P

Models
= 3Y2" Jenny Lind
chassis,+ boiler
parts. £425
= 312" RobRoy
chassis, coslings,
pluns efc. 47
* 5" Pansey
chassis, costings,
plans elc. ETS
* Foden 3177

steam lorry (part
rriadeJ £l 8;

Pradsion mniar S5mm

machine vice me NewZealand

MYFORD GENUINE PARTS
- Running out fast!!
Various il §
Myford MLY AE?&“E:AI:L: check the web site for full list!

£950 + fitted

capslan ottochment

*_ machine

. Berco
@ mower
3 grinding

" & -

£425 )

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTMN OUR LIST
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Boxford 280 @ » T3 _.l
{long bed)lathe o . £

‘Myford Super 78" & “Super 7 large bore’



CRUSADER DELUXE

810mm Between Centres, 300mm Swing, 38mm
Spindie Bore, 1.5Hp Motor, Fully Geared Head, Pro-
fessional Camiock Spindie, 2 Axis Digital Readout

Was: £4020
NOW: £2999

CHAMPION 16VS MILL
Trawvel: 160 x 280 x 200mm
SO0 x 140mm Table
Variable Spindie Speed
600w Motor

MT2 Spindle

Drawbar

Tilting Head

Drill Chuck & Arbor

>
I8
r

Was: £912
NOW: £599

—

CHESTER

Machine tools

Orderline: 01244 531631

SUPER LUX MILL
Drilling Capacity: 45mm

Tabie: 240 x 820mm

Speed Range: 95-1600rpm

RE Spindle, Drawbar.

2 Axis Digital

Readout, Drill

Chuck & Arbor
Stand Inchuded

B
y

Was: £2160
NOW: £1997

920 LATHE
500mm Between Centres, 240mm Swing, Thread Cut-
ting Gearbox, Thread Cutting Dial

Was: £864
NOW: £699

Hawarden Industrial Park
Hawarden

Nr Chester

CH5 3PZ

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

MODELB 3in1
520mm Between Centres,
d 420mm Swing, 20mm Bore, MT3
Spindie, Taper Bearing Head-
1o ot stock, 3 Jaw Self Centering Chuck
i 1 with External & Internal jaws

& =R
Was: £1260
NOW: £984

CONQUEST SUPER LATHE

325mm Between Centres, 180mm Swing, Digital Mea-
surement On Cross Slide & Top Slide, Digital Spindie
Readout, Thread Cutting,

Was: £684
NOW: E474

Congratulations on 25yrs
of Model Engineers Workshop

To celebrate we will give a £10 gift voucher on every
order over £150 when you quote code: MEW25

CENTURION 3IN1 D SERIES DRILLING MACHINES | HBO BANDSAW
420mm Swing Standard Accessories D13 D19 Max Cutting Capacity
28mm Spindle Bore Drill Chuck & Arbar Was: £102 Was: £306 @ 90" Round: 90mm
MT3 Spindie Combined Vice / NOW E92 NOW £226 Square: B5«85mm
Powered Crossfeed Compound Slide Max Cutting Capacity
Separate Motor for Lathe & | D13R @ 45° Round: 40mm
Mt Was: £174 o Square: 38mm
NOW E139 r
t A D16
: Was: £1704 (Was:£258 gl Was: £234
NOW: £1364 |NOW £186 NOW: £195
CLAMP KITS ER COLLET CHUCKS | INDEXABLE LATHE HOBBY TILTING VICE COLLET CHUCK SET
CKL2&3 MT2 / ER25 R8 / ER25| TOOLS 3" Was: £39 MT2, MT3 & R8
Was: £88 Was: £91| Bmm NOW: £32
NOW £74 NOW £76 Was: £46 NOW E37 ﬂ
e 4" Was: £47 ﬁﬁ mnﬂ
MT3 / ER32 L]y —— NOW: £39 [N ﬂ
Was: £96 Was: £100 H
NOW £80 NOW EB3| 12mm
Was: £61 NOW E48
16mm
Was: £51NOW: £35 Was: £68 NOW £54 Was: £114 NOW: £90

Order Online:

WWW.CHESTERHOBBYSTORE.COM

Or Phone: D1244 531631
' Paypa’ Enter at checkout or quote code: MEW25

Offers must end 31st July 2015

HSBC 4X»
= v B2
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