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More M.E.W. per Year!

oll, herg wea are with our "extra’

issue for 1996, making seven in

all. This sots a trend for the
futura, but instead of the irregular
pattern sean this year, where, when we
include the January/February 1987
issue, magazines will have been on sale
at the and of each of the last three
months of the year, 1997 will sees a
different arrangemeant, Mode! Enginesrs’
Waorkshop will, in future, be published
every eight weeks, rathar than at the
and of avery saecond month, as we
change to an arrangement known as
‘lunar publishing'.

As far as subscriptions are concermed,
rates cortinue to be based on a fixed
number of coples, regardless of the dates
of individual issues. As will be sean from
recent advertisements, subscriptions are
available for six, twelve or eighleen
copies, so instead of troubling your
newsagent, join up and have your copy
deliverad by the postman.

The 66th MODEL
ENGINEER EXHIBITION

at The International Model Show

Final arrangements are now in hand
for this year’s Show at Olympia, and this
Is your last chance to enter your wark, If
you feel that you would like to have a go
for one of the prestigious awards that are
available, please put your antry into the
Competition section. Hemember that the
top award in the Tools and Equipment
class, The Bowyer Lowe Trophy, has not
been awarded for some years now, and it
would please me greatly if one of our
readers could earry it off.

If you don't feel that you want your
work to be subjectad to the scrutiny of
tha Judges (lvan Law and his team ara a
very friendly lot, really), then please put
samathing in the Loan section, for the
benefit of other workers, It doesn't matter
if the pieca ks not finiehad, In fact it ie
ofien a greater help 1o others to see a
complex itam in the part finished state,
as it may be easier 1o sea the ‘works’. Wa

ON THE

EDITOR’S BENCH

shall ngain attempt to gathet entrias of
M.E.W. designs together, but on a display
table whaore thay can perhaps be seen
maore easily, rather than on a shell stand
as last year,

A collection service has baen
arranged, but the final details of this will,
of course, depend upon the pattern of
entrant’s locations. We will do our best to
coliect antries from anyona living more
than 100 miles from Olympia, When you
receive this issue. it is likely that there
will be only & few days left to st this up,
s0 please return a complated entry form
immediately. We must have it by
Monday 2nd December at the latest.
To save you time in looking for a form, |
have included a copy in this magazine,
feal frea to photocopy it if you do not
wish to deface your copy.

The Exhibition dates fall ot an
awkward tima relative 1o the festive
saasgon, so it is likaly that arrangements
will have to be made for the vans to go
out before the holiday. The entries will
then ba stored in our security guarded
offices, before they are transhipped 1o
Olympia. Once we know where the pick-
up points neaed to be, entrants will be
notified individually of the location, dare
and time. Similarly, arrangements for the
return of entries after the show will be
notified individually. As has previously
been the case, all itams shown are
insured, as they are on the collection
sarvice once handed aver to our van
crews. This cover lasts until the item is
handed back to the owner or the owners
representative,

More information regarding the Show
comes to hand daily. As last year, the
Engineering section will be located
towards the rear of the main hall, but
with more use baing made of the balcony
for the Club stands, as well as the
popular Dlympian railway. The boat pool
and the car track will be on the ground
floor, with spectacular damonstrations
promisad. Spectator seating in these
areas will make a welcome return. Model
flying will again be featured in the
National Hall, this having proved
extremaly popular with visitoers In past
yaars, no matter what their main sphese
of interest. A related subject will be a
planned gothering of the Gas Turbine
Builders” Contact Group, who hope to
show the first miniature turbo-propeller
enging. Readers who are aware of my
background know that | shall have great
difficulty In tearing mysaif away from this
exhibit. Larger items scheduled 10 be
thara include a six ton steam roller, a
Packatt 0-6-0 locomotiva and an asro
engine.

Qur friends the Society of Model and
Exparimantal Enginaars will be making
thalr usual valusd contribution, with the
workshop being a focal point for visitors
fram all over the world

As last year, | look forward 10 meeting

as many M.E.W. contributors and readers
as possible, The Information Desk should
know whan | will ba available, and will try
10 put us in contact.

The way in is, of course smoothed if
you have purchased your tickets in
advanco (and it’'s cheaper! ). A priority
application form is included with this
Issue, but don’ forget that this must be
recaivad by 15th Decembar, A telephaone
hot line Is also available on 01442 244321,

Loctite 601 - a query

Many of the conmtributors to this
magazine exploit the capabilities of
machinery adhesives, and the majority of
thase stata that thay have used Loctite
products, Retaining Compound 601 being a
popular choice. Wa have mentionad that
this grade hos been superseded by 603
grade in the Loctite Worldwide Design
Handbook.

R.T.C. Biggs of Camberiey, Surrey has
written expressing & concermn which | know
is shared by many, as to the fate of 601 and
tha continuing usefulness of axisting stocks.
A check with the Loctite Corporation has
clarified the situation, as follows:- 601
grade, although no longer listed in the
Handbook, s still available from stockists
and continues as an acceptable product,
performing to published specifications.

803 grade Is an enhanced version,
having a greater tolerance 10 oil
gontamination, and thus demanding less
serupulous cieaning of mating
components. This, of course, will be of
great adwantsge in the industrial
production scens, because clganing
processes take time and cost monay. In
the home workshop anvironment,
thorough cleaning can usually be
achieved without too much trouble, so
601 grade will continue to suffice. The
opportunity could be taken to substitute
603 when new stocks are required.

Serendipity

A suparb show of Meccano products at
the recent Midlands Maodel Engineering
Exhibition reminded me of a find in o
local secondhand bookshop the other day
- a couple of dozan Meccano Magazines
in excallent condition, What nostalgia! |
balieve that there were fow of my
generation who want into angineering
without having exparienced the delights
of 8 Meceano Sat. Re-reading these books
also reminded me of the quality of these
publications. A wide range of subjects
was presented by top class contributors,
and there was no Talking down' 10 a
young raadership, Indeed, | believe that
subscribors came from all age groups, but
thers was cartainly much to excite the
budding engineer. Not only wera up 10
date technical subjects tackled with
clarlty, but the balance of articles made
the mechanically obsessed aware that
thore was & wider world, with
contributions on travel, natural history
and even reminiscences by the great Cyril
Washhrook on his cricketing career.

A truly grest publication, which mada
a significant contribution to our R
enginearing heritage. |ﬂ




SHEET
METAL
FOLDERS

As the results from his first attempt didn’t
satisfy T. Gould, he made a second, larger
version. Both are described here.

The simple folder. Easy to make and does not take up too much space.

he folding of sheet material has
naver been much of a problem,

basically because | had never had to
do much until MLEW, appeared on the

market, providing us with things 1o make.

While making a M.EW. project, | found
myself requiring some means of foldimg
thin sheet metal (18 SWG) that would
produce a tidy fold. | had previously seen
a simple sheet metal folding tool in a
garage while having my car M.O.T'd, and
this gave me the idea for the dasign of a

12

simple folding tool which could be hald in
a vice (Photo 1)

The tool was made from stock
materials, other than the two 12mm end
plates, which were offcuts from a previous
propect, At this ime | had only a baby
lathe, so machine work was kept to the
minimum, only requiring a drill and a
welder 10 complete the tool. As it was is
simple to make, and the drowings (Figs. 1
& 2) should make construction clear, | will
not go into detalls. It is not the main

Folding 16 swg sheet metal. As can be
seen, the folding radius is quite large. one
reason for designing the second folder

subject of this article, but has baean
included because it is handy for occasional
use, and will produce a reasonably good
fold (Photo 2), also it does not take up too
much space

It was soon after completion of this tool
thiat M.E.W. provided us with the designs
for the two and three wheel bandsaws.
These required guards to cover the blades,
but the current folding tool was not long
enough to fold them. While building these
saws, thought was given to making a
larger folding tool, and it is this tool that is
subject of this article. A little more
elaborate than the first folder, requining
lathe and milling maching weork, {(though
mast, if nol all the milling could be done in
the lathe), this larger folding tool (Fig. 3)
was not made on my baby lathe which, by
this time, had gone 10 a new home, A
much larger machine had been acquired
through the pages of MEW. This
magazing $6ems 10 have a [ot 1o answer
for!

The larger folder

Construction starts with tha 50 x 50 x
6mm T section used for the bed, which
naads to be frea from any twist and as
straight as possible. This also applies to
tha matarial for the elamping and folding
beams. The material was given a general
clean up, removing all the carbon scale
from the 1op working surface, by scraping
and sanding, the ends also need to be
squared up, If they have been done on a
power saw, then there may be no need
One edge of the T section needs 1o be
cleaned up square to the wop surface and

Moadal Enginears’ Workshop
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Milling the cut-outs in the outer end plates

straight, this will be the leading edge (from
edge). All folding lines will be lined up on
this edge, so it will be well worth the time
spent on getting it right. The langth of the
bed is 560mm overall, s0 the T section is
cut to 530mm to allow for the twa 15mm
thick and plates (tem 3.1). Both inner and
outer end plates are shown as baing
15mm thick. There is no reason why
thicker material cannot be used, but it will
mean that the cam opearating pin will have
to be extended accordingly. The lenath of
the bed can be more or less any length the
builder rogquires, up to aboul 550mm.
Abowe this, some of the material sections
would have to be increasaed, mainly the
folding beam and possibly the hinge pivot
pins. With a long bad and using rolled
steal angle for the folding beam, the beam
would benefit from the fitting of 3 half
hinge in the centre,

Bofore the end mounting plates (ltem
3.2) are welded on, drill and 1ap the three
M& mounting holes, transfarring these
three holes to the outer end plates (Item
3.3) There are also the two holes for the
mounting feat, which can also be made mt
this time. A clearance recess is machined
in the end plates for the pivot hinge of the
folding beam (Photo 3}. Holes in the
maounting feet for fixing to & banch have
not been shown on the drawings and are
left to the builder. | use two G clamps to
haold the folder to my bench, but | do have
balt holes in the banch should | need to
balt it down. The drilling of the four holes
for the back gauge will complete the work
an the bed. The back gauge may not be
required, but it is worth putting the
mounting holas in the bed in case it is
found at a later dote that it is nesded.

Drill the holes that were transferred
from the bed end plates 1o the outer end
plates (em 3.3). | counter drilled mine to
take M6 cap head screws. The builder may
also wish at this stage to put in the two
holes for tha location pins. These can then
b transferrad 1o the bed end plates. | did
not put mine in until after | had finished
and tested the folder, as | did not roalise
they would be needed. The three MB bolts
alone ara not sufficient 1o stop all
movement of the outer end plates,
espacially when folding thicker matenals,
The location pins used are 4mm dia, and
wuara taken from a large neadle roller
bearing. The subject of location pins and
dowele was coverad in ME W lesue 24,

Set up the outer end plates on to the
bed, mark the X-¥Y datum lines. While set
up, take the inside dimansion of the end
plates, which will give the overall
dimension of the clamping beam {minus
0.5mm for clearance). With the X-Y datum
lines marked, the marking out for the two
cuts can be completed. The bulk of the
material was removead from these cut-outs
by chain dnlling and then cut through on
the bandsaw (Photo 4} Photo & shows
the cut out being milled to size. The cut
out for the folding beam pivot block (Item
3.15) is made 3.5mm larger than the
block, to allow for adjustmaent of the
folding beam. When raised up, material
can be passed under the folding beam and
than folded downwards. The M6 support
and adjusting balt for the pivol block 15 in
the mounting feet. The ovarall width for
the outer and plate s 82mm. Having no
material this size, | used T0mm wide and
axtandod the plate with & 12mm square x

Model Engineers' Waorkshop



16mm thick block walded on 10 carry the
bridge plate bolt. If 80mm matenal is to
hand, this could be used, the bridge plate
(tem 3.8) being adjusted as necessary.

50 x 50 x mm angle is used for tha
clamping beam (lvem 3.6). Again, this
should be of good quality and have a good
finish on the underside as any marks may
ba transfarrad to the material being folded,
The leading edge is cleaned up and given
an angle of about 5 degrees. This is so that
material being folded can be folded past
the 80deg. mark, to allow for any spring
back. The bottom of the leading edge
neaeds to be sharp, but not that sharp that
it will cut into the matenal baing falded. Ta
get a good leading adge, it may ba
necessary to reduce the width of the angle
ta achieve this, hence the reason for
lesving the milling of the guide slots in
Item 3.3 until the clamping beam has been
made (See Fig. 4)

In time, the leading edge will wear. This
can be reshaped, but doing so will reduce
the width of the baam. The leading edge
can be brought back to its original position
by adding thin packing between the
clamping beam and the guide bars.

The two end plates (ltem 3.7] for the
clomping beam require the same recess to
clear the pivot hinge as that machined in
thie bad end plates and this is produced in
thie same way (Sea Fig. 5). Thasa plates
can now be welded to the clamping besam
angle, Machining the ends square requires
the same sat up os for machining the bed
end plates. Tha overall length of the
clamping baam is 0.5mm lass than the
bed, Mark the datum lines for the 25mm
hole on the end plate; the vertical datum
must be taken from the leading edge. With
the outer end plates (Item 3.3) boltad 1o

Dec "96

Boring the 25mm hole in the clamping beam

the bed, set the
clamping baam
leading edge level
with the fromt edge of
the bed, a check on
the 26mm hole
position can now be
made, for dimension
refieer 1o drawing,
These 2 x 25mm
holes need to be in
line, so that a 25mm

Milling the slat for tha guida bar in tha autar and piata, the bridgs
plate is bolted in place, saving a separate operation

Machining the eccentric pins

dia bar will be a good fit, It is not really
possible (o achieve this if the holes are
made in the end plates before they are
welded on. It would be much easier if it
could be clona in this way, but | didn

faney trying it, so | opled to do them on
the lathe, It took & bit of time 1O s&t up, but
was well worth [t. It may mean removing
the tallstock. A 22mm Rotabroach was
used to cut a hole, this being opened up
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with a 25mm milling cutter, | did intend to
bore the holes to size, but having found on
a previous job that the milling cutter
produced a good finish and fit, | apted for
this method. (Photos 6 & 7). While the
clamping beam is set on the bed, mark up
the back of the clamping beam on the
outer end plate for the pasition of the slots
for the guide bars

The guide bars (tem 3.8) are
straightforward as is the milling of the
slots for them. Before milling the slots, |
made and fitted the bndge plates (ltem
3.5) for the outer end plates, as the slot is
carriad through the bridge plate. This will
save a separate milling eperation (Photo 8),
The quide bars are made from 20 x 5mm
BMS and bolted to the rear of the
clamping baam,

Eccentric clamping bar (ltem 3.9)

Thig can be made from a single piece of
25mm BMS If doing so, make sure that it
is 25mm dia. If not, make the holes 1o suit.
As | did mot have any 26mm bar long
enough, | used 20mm 0D wbe and made
the eccontric sections saparate (Photo 9),
tha ends of these being made a tight fit
into tha tubs. A emall countersunk screw
and a roll pin were used to fix them in
position. | had hoped to set the eccentrics
into the tube between cantras on the lathe,
but the lathe centre distance was not long
enough to do this. The method | used was
to put the clamping beam on a flat surface,
with the eccentric clamping bar in position.
A DTl was then used to find the lowest
point of the eccentrics (Phote 10). |
should point out that only one eccentric
section was pressed all the way into the
tube. The other end was only pressed in
sufficiently to locate it in the 28mm hole, in
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Making the hole for the pivet pin in the folding beam. The ends were machined square
by using a facing cutter at the same setting

- 57 ;.

End views with the clamping handle removed. The bridge block and the special sliding
block are in position

cose it had to be moved for adjustment. By
luck more than judgemeant, | had it right
las near as) first time. | did leave fixing the
eccantric sections into the tube until | had
finished making all the parts and could test
the folder,

Next are the sliding blocks (ltem 3.10).
These were to be made from phosphor
bronre, but the material was a long time
coming, and | ended up making them from
mild steel. which 1o date has worked wall
and shows no signs of wear.
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These show the second folding beam, with the 20mm square stiffener. Photo 15 dapicts a

20

fold in 18 swg mild steel, while Photo 16 illustrates folding a reverse flange

'-?".".‘-_

A straightforward job tor the four jaw,
or the 3 jaw with suitable packing under
one jaw. The hole is offset 1o give a
clamping force over a range of
thicknesses, which covers 0-3mm
(Fig. 6)

Each block needs to be a good sliding
fit in its housing. Set the sliding blocks in
position on the clamping bar eccentric
and bring the clamping beam down on
to the bed by operating the clamping
bar, turning it forward. The clamping
beam should be on the bed equally
along its length. Ideally, there should be
5 —10deg. of movement left in the
clamping bar. This is whera tha clamping
force will come from when the handles
are fitted and pressure can be applied. If
the clamping beam does not pinch on
the bed, the sliding block will need 10 be
lowered. This is done by milling out the
bottom of the sliding block recess in
ltem 3.3, not forgetting to remowve the
same amount from the bridge plate
mounting surface. Use a fesler gauge
under the clamping beam to get a
dimension

The operating levers for the accentric
clamping bar (tem 3.11) have been
made so that they can be removed with
out the use of tools, Remaoval is required
so that the position of the sliding blocks
can be changed to accommodate various
thicknesses of material. The handles
have been knurled for grip and the
thread needs to be free enough to be
able to be tightened by hand
Alternatively, this method of helding the
levers on can be replaced by a retaining
grub screw. | have set my handlas
vartical when the clamping beam is on
the bed, it s really a matter of
prefarance

The hinge beam or folding beam
(ltem 3.12), was made from 40 x 40 x
6mm rolled steel angle, The beam
ragquires two pivot pins. It is these pins
that were a problem on the first folder
They must be in ling and their centre
point in the correct position, Only a
small error can be accommaodated. On
the first folder, these pivot pins wara
welded on. While it would work and
produce a reasonable fold for general
purposes, it would not produce a
good fold that was equal along its
length, especially in the thinner
materials {less than 18SWG)
simply because the pins were not
spot on, the weld having pulled
thern out of line. | suspect that
using a drilled hole had
something to do with it as well.
The solution was to shape and
weld two plates (Item 3.13), one
to gither end, these ends being
machined square in the same
way as were the bed and
clamping beam ends
To drill the hole for the pivot pins,
set the beam up on the cross
slide, at the correct height (Photo
11). The two pivel pins (ltem
3.14) can now be made. and
should be made a press fit. Once
these have been pressed homae
and checked for alignment, a
small amount of weld is put on
the back to fix im position. This
weld will have to be cleaned up
to fit into the recess in the main
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buams. The recess in the bed and clamping
baams could be made deaper or cut
through if required.

The handles for tha folding beam are
mada from 20 x 20 x 2mm steal saction and
weldad on, Solid bar or tube will do,

The pivot blocks (Item 3.18) for tha
folding bearn are straightforward. | would
suggest that the hols for the plvot pin be
made first and all dimensions taken from i
I did it the other way round, made the
complete block and made the pivot hole
last, only to find the drll had moved (or
paor marking out).

The axis of the folding beam pins must
follow the line of the leading edge of the
bed for a good fold. The further away the
pivol pin axis is from the leading edge, the
larger the radius of the fold will be. The axis
point can be set up or down by using the
adjusting/support bolt in the mounting foot.

Optional items

A back gauge (Item 3,17) is optional, a
must for repetition work. Mine was made to
suit a one off job that needed a large
number of angled folds and has raraly been
usad since. With a little more thought, it
wauld have been much better to put a M8
thread on the end of the 12mm dia guide
bar arms, and scraw these directly into the
bedd.

As cam be seen from the photographs,
the folder has two items fitted that have not
as yoet bean mentioned. The first is a second
folding beam (tem 3.19), made from 40 x
12 BMS. Thie was made so that | could fold
small reverse flanges. It is only suitable for
thin material, below 18 swy. Thicker
materinl makes the baam bend, | have
made a bolt-on stiffener from 20mm stuara
BMS, for it which improved it a lou
Unfortunately | made it to fit on the front,
when it should be fitted on the back.

The second item is a pair of reversible
bridge blocks (Item 3.24), Thesa will
perform the same function as the bridge
plates (ltaim 3.5), of when turmed over, will
aliow the clamping beam to be raised by up
to 12Zmm from the bed. To do this, an extra
pair of sliding blocks (ltem 3.25) i
required. The reason behind this is to allow
for the falding of all-round flanges, as on
box lids. At this setting, a 12mm packer is
raquired, eut to a size that will fit within the
four flanges being folded, The packer is
really an axtension of the clamping beam,
which can ba fixed to the clamping beam

Folding all-round flanges. & 12mm packing piece (sean under the
clamping bean) is required
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Another illustration of folding a reverse flange. The bridge blocks are now in position

»

with counmtersunk bolts If there is a lot of
folding of this nature to do. For the packer, |
normally use 40 x 12mm BMS, As the
briclge block is reversible, the Quide bar
slots will have ta ba cut on both sides of the
blocks.

One addition | hava yet to add iz some
form of bar or gauge to keep sheet material
square 1o the folding lines.

= I-l“

Folding all-round flanges. a 12mm packing piece (seen under the elamping beam) is required

. -

Operation

There's not much to say about
aperating the folder. The clamping beam is
raisad, the material inserted beneath it
with the folding line set to the leading
edge, then the clamping beam lowerad to

make the fold 0

Compare the parts. The one on the left has been made with the
simple folder. The one on the right, made on the larger folder has
much neater corners.



CHRISTMAS
GIFT IDEAS

By the time this issue is published, Christmas will be just four weeks away. The editorial feam has
been looking at some items from the trade which home workshop owners may be pleased to find
under the free. Just leave the magazine open at these pages where the family can find it..............

Three pens in one from Rotring UK

Many of our readers produce engineering drawings using Rotring
pans, which are renowned for their high quality. Rotring UK have now
introduced the Trio-pan Hi-lite, which consists of threo writing
instruments in one, and which |ooks ideal for keeping 10 hand in the workshop. it contains a Hi-hte ball pen, a black ball pan and a
pancil, all contained within a shim, black and chrome platad multi-pen body, thus making it usslul for jotting down notes as the job
prograsses, for drawing sketches or for highlighting important areas on drawings or work instructions

This version retalls at £24.00, and there are five other pens in the multi-pen range, the Quattro pen in regular and Hi-lite versions at
£24.99, a Trio pencil at £24.99 and a Trio pen in black and silver, also at £24.99,

The multi pens are available from good pan shops

Lathe Steadies from College Engineering

Lathe steadies are some of the most popular home-made lathe accessories,
as shown by the number entered in local and national model engineering
exhibitions, The pair Hlustrated was made by Pater McQueen of Blairgowria,
Secotland, using castings suppliad by College Engineering Supply. Although
originally designed to sult the 31/2in. Myford lathe, the fixed steady is
produced from a standard casting which can be medified 1o suit lathes of
other centre heights. The base has bean designed so that simpla machining
will allow for direct attachment to the Myford, but for bigger machines, the
hase is machined flat and an appropriate raising block attached.

College Engineering are able to supply cast irom blocks 1o any Size raquired

for this task. The base of the casting is 2 '/2in. sguare, and this is suppliad,

togethar with drawings, at a price of £22.20

Thay also supply the travalling steady to suit the Myford at £16.16, but £3.00

may be deducted If both items are ordered together (all prices being

inclusive of dalivery and VAT).

Telephone to order, with sizes of cast iron block as necassary or write for
further details to Collega Enginsering Supply, 2 Sandy Lana, Codsall, Wolverhampton. WVE 1EJ. Telephone or Fax. 01802 842284,
Please enclose 5.a.e. for free illustrated brochure.
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Finer finishes from
Bruce Engineering

For some while,
Bruce Engineering of
Shepperton have been
marketing internal
expanding hones in a
rangé of sizes useful to
tha model engineer,
Thay have now
introduced a kit of
materials for an
external hone which
will cover a range of
waork diameters from
1/8in. to lin.

A pair of aluminium
caslings is machined to form a hinged clamp, one half of which
contains an abrasive stone, and the other & smiall Vee biock. The gap .
betweon the stone and the block is regulated by a screwed adjuster -
which has @ 4BA thread. Each stone is Araldited into a carrier, and the working range is obtained by salecting from three stone
carriers and four Vee blocks. Three grades of stone are available to accommodate a variety of materials and finish requirements.

Designed for use on the latha, the tool will remove slight ovality and taper from cylindrical components and will provide a surface
finish which may be matched to the duty of the part. The coarse stone, for example, Is perfect for making a durable sil retalning
finish on items such as pistons; whila the fine stone will give a superb finish on valve stems, crankshafts and piston rods.

A kit, complete with drawings and building instructions, containing one stone costs £15.90. Each additional stone carrier and Vee
—— block material Is an extra £4.50.

A Zin. version is becoming available at £18.50,

The kits are svailable from Bruce Engineering, Hollow Tree, Penny Lane,
Shepperton, Middlesex TW17 8NF.

Tel. 01832 245529 Fax. 01932 226738

White metal casting kit from Tiranti

The casting of low melting point metals into silicone rubber moulds is now an
established process. Alec Tiranti Ltd are acknowladged experts in this field, having
axtensive experience of the characteristics of the various silicone rubbers available
ond of a wide range of low melt alloys,

They have assembled a Hand Casting Starter Kit, which contains all the tools and
materials required for trying one’s hand at this fascinating process. Apart from the
silicone rubber and catalyst, the kit contains 250g of their Nio, 4 Allay, which is a
fead/bismuth mix which has a meiting point of 168deq. C

Also included is a 2Ib pack of soft Chavant sculpting clay. from which original
pattarns may be formed

With the materials and tools there is a copy of The Silicone Rubber Bookler which
contains all the instructions for successful mould making, and which incorporates a
section on casting low melt matals in silicona rubber. This kit costs £33.12 including
VAT, 1o which must be added packing and carriage charges,

Further details from Alec Tiranti Ltd., 70 High Street. Theale, Reading RG7 5AR
Tal. 0118 830 2775 Fax. 0118 832 3487

3 fratemity. They have

1o i-Jkn and a be
/8 in. bend radiium.

Sash cramp kit from Hemingway

In M.E.W, Issue 38, we featured David Machin's description of
making sash cramps, basad on a aat of thiee aluminium castings
As these cramps could solve some of the problems snco
when tackling a8 number of domestic repair jobs, their ac

o be popular with mare than one member of t
N.S. & A, Hoamingway have put tagether a kit of th aslings plus
the other materials required 1o construct & cramp, just in time to be
added to the Christmas present list. Its reference is H125. and the
cost is £26, 95 including VAT, with pe s costing an extra £5.786,
from N.S. & A. Hemingway. 30 Links View, Half Acre, Rochdale,
Lancs OL11 4DD Tel. 01706 45404

More Gift ideas on page 52
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Technical Dota:

Toble size: 630 x 150 mm (25" x 6°)
Longitudinol trovel 380 mm (15")

Cross travel: 140 mm (5.5%)

Milling heod

6 spindle speeds: 120 - 2000 r.p.m (50Hz)
Spindle topes: MT 2

Quill stroke: 40 mm (1,6

Nominal power: 0,25 KW

Basic Machine consists of:

Milling and Drilling head; columa; coordinate table with longitudinal stops; *drilling ond
*milling guord; *chip troy with integrated “CE - electric with lockable main switch, spindle
direction ond “coclan! switch: emergency stop; service toals; grease gun; instruction manuel
end service parts list,

“new through (E - version

EMCO MAXIMAT SUPER 11CD,

Technical Data:

Center height; 140 mm (5,57)

Distance between centers: 650 mm (25,6%)

8 spindle speeds: 55 - 2200 r.p.m

Hole through spindle: 0 26/35 mm (1,0 /1,377)
Nomiinol power: L1/14KW

Basic Machine consists of:

Bod with Vee - guidewnys; heodstock; tailstock; longitudinal, cress and top slides; single
loolpost; gearbox; leodscrew; foedshaft; *madhine stond: * chip tray; *sploshgoord; *chuck
guord ond “feed geor mechanism cover are sofeguarded by limit switches; *leadscrow and
feedshoft partcover; | center MT 4; | center MT 2, lathe dog; dog pin: service toaks; instut
fion manwal and service parts list, complete “CE - electric imtegroted in the right machine
stone with lockable main switch; spindle direction -, motar - and “coolont switch; “switch

for vertical unit and emergency stop.

“new through CE - versuion

EMCO PRO
MACHINE TOOLS UTD
32 Treshom Rd,

Orton Southgate
Peterborough, PE2 636
Tek 01733 370 257
Fax: 01733 370 260

SEE US ON STAND B19 + B21 AT THE IMS



Work setting

2/ ° RELEASE
I BACKSTOPS

probably accounts for the maijority of the time we spend on our

workshop projects, so

ideas for items which will speed things up are always welcome. Alan Cambridge describes some
quick release work stops which are simple to make and fix.

form of backstop, perhaps with tee

nuts into the tee slots, only to find
that you have 10 move them again 1o get
@ better layout of work clamps and
packing? The quickly made stops shown
in the drawing and photographs can be
moved at will, without disturbing the
remainder of the set-up. They provide a
firmly clamped, positive stop, against
which waork can be located with
repeatability.

The clamp bar (Detail 2) ensures that
they self-align, presenting the same face to
the work each time, but you do, of course,
have to sco that both bars are kept to the
same tea slot face to ensure this
alignmaent.

A half turn of the Allen kay is all that is
required to secure or remove the stops,
and this also ensures that the bar is held
captive in the body when removed from
the maching.

Thie dimensions shown suit o VHIM
milling machine, but abviously the
principle could be adapted to match any
size of tee slot, e

I l ow many times do you clamp some

- DA. TAP A CHORE
TO SWNT TEA
ALLEN 8CR

DET. 1 MATL. M/S

43060

PET. 2
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Many readers around the world have added this useful piece of machinery to their
workshops. Of Asian origin, these saws are available from a number of suppliers, at
varying modification standards, often related to price. A number of users have refined
them to suit their needs, as described in past issues of M.E.W. The next few pages
describe the additions made by three more owners.

refinements. The first
modification addresses the
lack of emergency
switching, particularly
when used in the vertical
mode. The hands are
away from the switch, and
hence you must let go of
the job when you can least
afford 10. To overcome

A 'No-Volt Release’ switch provides additionsl safety when
both hands are occupied

Eight ideas from Glenn Roberts,
of Cardiff, New South Wales

After some years of near constant ysa
of one of these wonderfully useful
machines, | have found the need for the
following madifications, necessary from
both a 'safcry pO'H‘!T of view and in the
Improvement of their versatility, Most of
these Asian made machines lack some
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this, the first option is to
fit a suitably rated
Relay/Stop station {often
referred as a No-Volt
Releass switch) on the
side of the right leg. A cheaper system, not
as safe, but yet a very effective alternative,
is to wire a separate suitably rated switch
in series with the existing switch, in a
similar location. However, do nof just use
another toggle type switch, Pay the extra
and usa a locking’ type, as shown fitted in
Phote 1. This is a Talemeconique Push
'‘OFF’, Twist to reset “ON’

With this type, it Is 3 very deliberate

This view shows the wheel assembly, the rear carrying handle and the
roller rest for long work

action 10 reset the switch. This is essantisl
when two switches are used in series to
control the one piece of equipment.
Ramembear, with this arrangement, this
additional switch is used for its emergency
isolating qualities, and nat usad as the
miain on-off switch, The push “off’ function
of aithar systam, If positioned correctly,
allows the operator 1o switch the maching
off with any part of the body. When in the
vertical mode (and straddiing the
machine), the right leg can be used quite
effectively to nudge the new switch.
Anyone who has operated these machines
can testify how dangerous It Is to fumble
around the moving blade to switch off (in
the horizontal mode) if required in an
smergency.

Anaother modification that can be
considered is seen in Phote 2. It invalves
welding a frame with drop-down wheels
and a side lever to raise the machine off
the ground for easier manoeuvring, This
feature, which also strengthens the legs of
the machine. is by no means an onginal

Model Engineers’ Workshop



The components for the additional work clamp

idea. It is obvious that others have tackled
the problem in various ways (sea
M.E Wissue 23)

Other festures include a machine knob
handle at the front of the machine (Photo
3) to give befter control, especially when
performing highly repetitive quick cutting.
This addition is lighly recommended, as
the existing cast handle is very awkward to
use. Another handle can be sean in Photo
2, fitted 10 the rear legs (similar to one
provided at the front). This allows for
easier lifting of the machine, particularly
up stairs and over obstacles, as the
majority of the weight i5 at the mator end,
and this i1s the most difficult area to grasp.

Photo 2 also shows a small adjustable
roller stand, an absolute must around the
workshop, particularly when cutting
lengths of material greater than about one
metra long. | have not included
constructional detalls for any of these
simple additions, rather allowing for
individual creativity and adaptation.

While writing this article, another
thought crossad my mind regarding
improvement to these machines. | quickly
ratired to the workshop and added it 1o my
maching. Unfortunately, this was prior to
taking the photographs. It involves
screwing a cable clamp {suitable for
flexible cord - these are available from
electrical stores) to the rear lag, to hold the
incoming supply flex to the leg. This stops
the flex from getting caught as the motor
tips from vertical to horizontal. (Note:
aliow enough free flex for this action 1o
occur}, | have had the occasional situation
when the machine’s action was restricted
by the cable to the motor getting caught
around a prece of material on the floor of
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the waorkshop, and wondenng why it had
stopped progressing through the material,
even though the blade was still turning.

The next modification relates to a
simple clamp arrangement (Photo 4).

After many years of use, the prablem
arase of how to cut both small and large
irragular shaped obyects. If you try Lo usa
‘G’ or 'F' clamps, the hollow base casting
of the machine restricts their use. Also, the
top part of the clamp restricts the cutting
capacity by the dimension of the clamp. In
other words, the clamp gets in the way if
usad on the work side of the piece. If the
clamp is used on the off-cut side, this is
not sufficient to safely hold the work piece,
particularly whan the item ig irregular in
shape.

Many readers might say "why not cut
the piece by hand, with the saw mounted
vertically?® This is possible, but it can take
a long time to cut say, a 4in. cube shaped
object across the diagonal, for instance,
not to mantion the lack of control and the
irreguiar cut

Tha clamp replaces the movable jaw of
the existing vice (Photo B). By unscrewing
tha one bolt and fitting the clamp with a
slightly longer bolt, the clamp is free to
move up and down the saw base, at all
times fitting within the cutting frame of the
saw. This is where the secret of the clamp
lies, in that the saw can cut to its full dapth
withowut any clamp getting in the way, The
work piece can still be supported by the
fixed jaw, and the clamp brought into
place and tightened down.

No drawings are included as the clamp
is of simple construction. | opted not to
weld the threaded bar into the base, so
that different lengths of bar could be used

A proprietary clamp of the type used on
drilling machine tables will help to secure
some jobs

if required. However, the saw capacity of
approximately 118mm will dictate the
maximum. The design also allows for
vanous moveable jaw arrangemaents, as
required by awkward shaped objects. It is
shown here with a moveable jaw made
from 20 x 20 x 50mm mild steel

The base is 20 x 20 x 10mm bar, with
the '/2in. threaded bar {a bit of an overkill),
60mm total length, threaded into the base
with a lock nut, The clamp should not be
aver tightenad, as it only relies on the
5/16in. BSW balt into the axisting vice
casting. Howevear, it seams 10 overcome
the problams | put up with for so long. A
variation on this is 10 use a proprietary
clamp, the sorn that is used on drilling
machine tables (Photo 8).

For those who are maybe congidering
giving up that trusty old hacksaw for one
of these machines, | have cut everything
from 200 x 75 x 10mm mild steel channel
1o an entire timber frame /moulding for a
major house extension {with the
appropriate blades), all with exceptonal
accuracy and considarable speed, Thay
buat power hacksaws hands down
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AN ADDITIONAL BLADE GUARD
from John Vickers of Grimsby

Just recently | purchased a Taiwanase
univarsal band saw, something | felt
would be of benafit in the warkshop. |
was especially attracted to its dual
purpose (horizontal and vertical)
application. Two machines in ons is
good value for money in my book.

| wish to concentrate on the vertical
saw table, and an easy to make
attachmaent that will improve the safety
aspect when doing vertical sawing,

| was horrified when | first attached
the wvertical saw table, and noted the
great unprotected cutting area of the
blade, even when the blade guides were
adjusted as close together as possible (a
gap of about din) (Pheote 7). Someathing
had to be done. The solution was to
make things safe by adding an extension
ta the lower blade guide (Fig. 1). but
thig was not going to ba as
straightforward as | had first thought.

| was spon to discover that the vertical
saw table mounting, which is attached to
the lower blade guide, was not square 1o
the blade {(approximataly 4deg. off the
verticall. Adding an extension to the
lawer blade guide would causa the saw
table to lean inte the blade, | was faced
with the option of squaring off the top of
the blade guide or making an extension,
allawing for the fack of squarenass. |
decided on the latter, because | didn't
wish to infringe the gusrantes.

The following materials are required
for the job:-

A piace of 50 x 25 x 3mm tube
section, 31/2in, Iong and squared at each
end.

B80mm of 50 x 6mm BMS flat stock.

0mm of 50 x 50 x bmm BEMS angle

Two 1ain. Whitworth baolts 1/2in. long,
plus spring washaors,

If we start with the base maounting of
the extension (ltem 1.1}, we need first
remove sufficiant matal from the 50 x
50mm angle 10 leave an angle of 50 x
15mm, the idea being to leave a lip
which will back up against the rear of the
lowear blade guide. The measured
distancas of tha bolting down holes are
left to the reader to match on his own
maching,

The top plate for mounting the vertical
saw tabie {ltem 1.2) will have the same
dimensions as the base plate, but must
bié drilled and tapped Lo accept the
countarsunk scraws from the lower blada
qubda iyou will probably find these to be

fAin. Whitwarth), Once the top plate and
base plate are drilled and slotted, all we
have to do is to wald the tube saction
{ltom 1.3) in piace. You may have
wondered why | have a large hole in the
slotted top and bottom plates, Well, 1
found it easy 1o place & piece of studding
through the tube and the plates, nip all
— thred together with nuts and washers, 50

~ that when all was square and centred, it
 was just 8 matter of walding the pieces
together. Once welded, there s the
mater of sloting the tube 10 allow
access for the biade, This slot can be

- As you may recall, | had the problem
squaring the mounting base, |

T -ﬁnnlﬂml«lim tha top pllt- in

position first and next wn.—luil‘ni the bhase
plate on the side opposite to the angle of
lean. | then cut the slot along the length
of the tube and attached the saw table,
then marred the assembly 1o the lower
blade guide. As expected. the table was
lsaning against the blade. The problem
was easily corrected by cutting a length
of studding of suitable length and adding
a nut at mach and. Placing this betwean
the two plates and undoing the nuts
jacked the plates apart to achieve
qulfll‘l_‘lltﬂﬁs.

There is just one warning, do not be
tempted to do any tweaking or
hammering of the assembly while
attached to the blade guide, otherwise
you could damage your machine. A long
enough nut and bolt or studding will do
the job.

After removing the assembly from the
band saw, | finish welded before
releasing the nuts and studding. All that
was laft was a clean up and a coat of
paint, and the job was a good one
{(Photos 8 & 9)

Once in place, | was pleased to note
the rigidity of the assembly and, most
importantly, the improved safety (Photo
10). Now there is no danger of becoming
an amputea

TWO SAWING GUIDES designed
w Brian Cocksedge of Midhurst,
est Sussex.

After using my Lniversal Bandsaw sat
in the vertical position for vanous
projects, it soon became apparant Lhat a
Sawing Guide was required (o saw
parallel with any accuracy, 50 vis A scrap
of paper and then on to my Acorm
Computer with the excellent CAD
program CADet, | set ahout designing
ang,

My first attempt (shown in Fig. 21, was
the varsion | constructed. The steel bar
camae from my matarial lsits bok and the
screws from the nut and holt assortment
box. The clamp plate was a plece of 30 x
10mm bar cut to 50mm long, with a 5 x
10 x 80mm portion millad away (this
could be sawn/filed or made from two
blocks bolted tagether on assambly). |
then drilléd and tepped the Smm hola for
tha glamping wing bolt.

The gulde bar was originally a plece of
10 x 10mm bar, 170mm long, but | found
in practice that this was slightly small, so
a piace of 10 x 16mm bar was substituted,
| then drillad and countarbored It for the
Smm Allen screws. This was then
clamped to tha clamp plate, and after
truing up with an anginpers square, the
pasitions of tha 5mm holes ware marked
out, 50 that they could ba drilled and
tapped, All that was left to do was to
deburr the holes and to bolt the two parts
together, chacking for squareness before
the final nip up on the Allen screws.

Improvements

| also include a drawing (Fig. 3) for an
improved sawing guide. | have not made
this version, but include it for interest. it
could be adapted for use on any bandsaw
lacking & sawing guide. @

J. Vickers' saw, showing the long length
of unguarded blade

=)

AA
The table with the new guard

When the guard is fitted, it raises the
table close to the upper blade guide
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Response fo
Questions........and

other Meanderings

Don Titus of Minnesota,

replies fo some queries arising from an earlier article, and finds that we really aren't separated by

a common language after all. He goes on to discuss a few other points of interest, and invites
correspondence on the World Wide Web

Roll Back Car Carriers

Not too long ago, M.E.W. publishad an
article | had written entitled “Now, how do
you get it home?", which generated many
favourable responses and a few interesting
inquiries, When | submitted the article for
possible publication, | had not considarad
that some of the tarme usad in the U.S.A,
might create some confusion on the othar
siche of the Atlantic, and for that | apologisa
| would like to address a couple of the
questions | received from readers and have
a lnttle fun with some other terms | ran
across that could also cause confusion

In the article, | referred 1o & ‘Roll-Back Car
Carrier’ as one way 10 sasily move heavy
equipmant, and one reader wrote back
asking what type of vehicle this was, | am
not sure about England, but in the US.A.,
these vehicles are wary commeon, and used
in place of Tow Trucks for moving disabled
vahicles from one place to another. Unlike
the tow truck that uses a hook or some
device 1o lift one end of the vehicle 10 tow
it, & Roll-Back Car Carrier has a flat bed on
the back of the truck operated by
hydraulics, and & cable winch attached 1o
the front of the bed, just behind the cab of
tha truck, The hydraulics [t the flat bed,
similar to the way a dump truck operates,
than the bed slides back on a track, until the
back of the bed actusally touches the
ground, forming a ramp. The truck opérsator
then pulis the cable off the winch, aftaches
it 10 the vehicle 1o be loaded and pulls it up
onto the bed of the truck. Once the vehicle
is loaded, the hydraulics lower the bed and
it slidas forward into place. All that is left is
for the opérator 1o secure the vehicle to the
bed with straps or chaing, and you're
loaded. As | mentioned in the anticke, most
of these vehicles will carry a full-siza car or
pick-up, This means they will usually be
large enough to handle a full size milling
machine or lathe with littke problem. Since
the machinery isn’t usually on wheels like &
vehicle, it's important to make sure the
winch is heavy enough to pull the dead
waeight of the equipmant up onto the bed of
the truck. Another issue is to make sure the
operator secures the eguipmeant so it
cannot tip over wiile baing transported.
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Remember that truck operators are used to
mowving vahiclas on four wheels, not
machinery that can get a little top heavy!

When it comes to unloading the
equipment, this method is great, providing
you have the necessary clearancs, The
operator just backs up to the location you
want the machinery delivered, raises the
bad, allowing it to slide back again forming
a ramp, and uses the winch to allow the
machinery to shide off the rased bed
Gravity does all the heavy work. Since the
rmachinery is sliding down an incline. you
will nead a little more height for clesarance.
In other words, if the milling machine will
just clear when siid through a doarway on
the floor, it might be necessary to unload il
in front of the doorway and use pipes to roll
It into place. Recently, a fnand had a floor
model milling machine delivered this way,
figuring the driver would be able 1o drop it
in his garage on the cemant floor. No
matter how we tned, it would not clear the
overhang on the front of the garage while
being slid off the truck. Had time alloweed,
we could have removed tho head and
motor to gain mare clearance, but the
driver, being on a tight schedule, wasn'l
about 10 wait that long without jacking up
his rate for the delivery. To complicate
things, the driveway was graval, with lots of
rocks for drainage! We found a few longths
of round steel pipe labout 1.5 to 2.00in. in
din) to use as rollers, and proceeded to lay
down timbers for the steel pipa to roll on
We convinced the driver to drop the Mill on
the steel pipes, so we could carefully roll it
up anto the cemant garage floor. With the
help of a few stee! bars for leverage, we
slowly mowed the Mill up the timbers into
the garage. By using the bars to lift one side
of the base of the Mill, as the pipes ralled
out the back we replaced them al the front,
When the Mill was in pasition, the stesl
bafs were used to carefully remove the
ateel pipes completely. Not a task for the
faint of heart, and certainly not one | would
care to repeat in the near future, (i you are
Slill unsure of the type of vehicle mentioned
abowve have a look at the recovery frucks
usad by the AA in the UK. Most are of this
Ivpe, a5 are many that are used to recover
vehicles on motorways - Ed)

Lathe moving

The second inquiry | had, dealt with tha
statoment in the article that | had put my
first lathe, a Gin. Atlas, in the trunk of my car
to ransport it home, The reader pointed ouwt
that it must have been a really big, heavy
duty car to transport a lathe that size, and
he doubted whether the trunks (or boots) In
cars found in England would casry suah
waight. Whan | first read this | was a linle
surprisad, because | knew a lathe this size
would go into the runk of a Volvo Sedan
and certainty in & Station Wagon or full size
Mercedes. Heck, | carried it out of the
previous owners garage and tossed it in the
trunk of my car. | was confused (which
according to my wife is my normal state of
mind). After giving this question
consiarable thought, | remembered
reading, soma years ago, something about
lathe sizes in England as compared to the
USA. After a fittle hunting, | located one of
the first books | had bought dealing with
lathes and their use. It was a little green
coverad book entitled The Amateur’s Lathe,
(Nexus Books £8.50 pius £1.00 p&p) the
author being an English gantleman by tha
nama of L H. Sparey. A few minutes of
thumbing through the pages and | had my
answer. According to L H Sparay, in
Europs a Bin. lathe will wrm a part that is
approximately 12in. in diameater, but in the
USA, a Gin. lathe will turn a part
approximately Bin, diametar, oF one half the
siza. This makes o big difference in the size
of the lothe and the manner one chooses to
transport it. It could also create soma very
interesting problems for the unsuspecting
buyer. Imagine a hobby machinist from the
States moves or gets transferred to
England, not &l that uncommon, They
decide thay want to continue their hobby of
building small table top steam angines, and
order a little used 6in. lathe from a local
suppliers: While waiting for the lathe 1o be
deliverad, the person bullds a nice little
bench to hold it that will fit nicely in the
cornur of the garage. Can you imagina the
ook on the poor guy's face when the lathe
hi ordered shows up in & ‘resiy’ big truck,
and the driver asks the new owner “how he
intends to unload it, by himsall*?
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Other misnomers

It was at this point | thought it would be
fun to see what other commanly used
terms ware out thare that could cause some
confusion whan hobby machinisis decide to
span the Atlantic. | tarted looking through
some of the other books | had that dealt
with metal machining and weare onginally
publighad in England. After doing a little
research | honestly feel s hobby machinist
fram the States could exchange information
or ideas with a hobby machinist from
England with very little problem. | will be
the first to admit that the research | did
wasn't very sclentific or extensive, but it
appears the machining terminology Is very
similar batwean England and the US. Thare
wore a few items, such as the lathe size and
things like what we refer to as drill rod you
folks refer 1o as silver steel, but for the most
part thera was vary lile difference. Both
here and in England, it appears the majonty
of hobby machinists still use Imperial
measurements (yards, foal, inches, ate.).

Al the risk of stirring up a hornat’s nest, |
would like to touch on Metric
measurements & the hobby machinist.
Recently, | was putting together an article
for poseible publication in M.E.W. Sinca this
was before | realised England was still
using Imparial measurements, | inquired as
to whather the drawings should be in
inches or metric measurameants. | was
surprised to hear that England was still
using inches, feet ate., rather than the
metric system. Although it was pointed out
thera has baen a strong push to convert 1o
metric, the big wheels turn slow, | guess the
reason this surprised me s when | was in
high school, some 30 years ago, we ware
toid all of Europe would be adopting the
metric system for all forms of measurament
in the next fow years, with the U.S.A,
convarning shortly. Who would guess that
in 30 years we would put & man in space,
bulld rs that would sit on your lap,
tear down the Berlin wall, watch the break
up of the U.S.S.R. and still not be able to
get people to convert to the metric system!
MNow before you get your hackles up, | want
ta point out that I'm sitting on the fence on
tha this one. Since my equipmant is not
metric, and since | never took the time to
learn the metric system, | would prefer to
see it remain unchanged.

If you think this sounds selfish, you're
right, but I'm surs eventually the metrc
system will gain enough popularity both
hare and in England to force a change, the
only quastion being when, Omthrmlm
sure of, when the time comes to change,
and come it will, we'll adapt because tha
our nature; and our hobby demands it. Our
hobby doasn't always follow along

mm%mwmvmiﬁmol'

]ull ﬁnhha or save a few
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basis for a targe number of projects that
grace the pages of this and many other
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machinist maganne you pick up has & lettar
or article asking, in some cases demanding,
more how-10 projects published with metric
measurements If you take these requests at
face value, it appears that this would
require a substantial amount of additional
work converting all the dimensions from
Engligh to their metric counterparts, but in
many cases this is not as difficult as it
appears, Now, before you get all excited,
hear me out. With today's CAD (computer
midad design) drawing programs, it is
relatively easy to convert drawings done in
Inches and feet into metric measurements. |
currently do most of my drawings on a
basic CAD program which sells for about
$60.00 (U.S.), It's nothing fancy, but it gets
the job done and is fairly easy to learn.
Whan you first stan a dmwlmq yOu can
choose either inches or metric
measurement and the scale you wish 1o
use, such as 1 inch = 1 foot. Putting in
dimensgions for a part is fairly simple, just
choose the type of dimension (linear,
diameter, angle, etc ). pick the necessary
points, and the program inserts the
dimensions for you. Once the drawing is
complete and all dimensions are insened,
changing from one measurement system o
another is just a matter of asking the
software 1o make the switch. The software
avtomatically converts all dimensions
originally made by the software. This
means | can do a drawing in inches and
convert it to metric in a mater of minutes,
the only axception being entries that | made
manually,

Some expmples of this would be things
like indicating thread size or number of
threads per inch. These items would have
1o be converted manually, This makes
convarting a drawing to metric a fairly easy
task, providing it is done on some sort of a
CAD program to begin with. Maybe a
thought for future projects would be to
hawe the author indicate whether he is able
to supply the plans in matric measurements
for m small fee 1o cover the cost of mailing,
photo copying, etc. Lets face it, as time
goes on and the big wheels finally start to
turm, metric measurement may becoms a
reality, If and when this happens, the
current majority of the folks reading this
may find themsalves on the other side of
the fence. Wouldn't it be nice to have an
eagy way to convert thoss plans drawn in
metric measurements to something we
could use?

Please understand I'm not trying to
convert folks. nor am | suggesting that
anyone change what they are doing. For
most of us, this is a hobby and it should be
enjoyable. If you don't like change, or aren’t
interested in computers, more power 1o
you. | realise not every hobby machinist has
or even wants a cormputer. | also realise that
mmmolmdblhmummnu
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office | wark in decided to automate, and
purchased the first of many Personal
Computers, The next task was 1o hold a
meeting to decide on someone to learm
how to aperate the thing and keep it up and
running. The discussion on who should
take on this responsibility dragged on for
hours,

Being relatively nalve, and after too
many cups of coffes, | had to excuse myself
for a quick trip to the men’s room. When |
returned, guess who had the job? If nothing
else, | learnad a very valuable lesson that
day, and to this day, | make it a habit never
to excuse mysalf fram a meesting when
volunteering is a topic of discussion. Since |
had no previous experience with
computers, this has been quite a challenge,
but it has been fun too. The most important
lesson | have learned is that computers are
tools, just like a micrameter, lathe, mill, ete.
and like any tool, it has its place. As hobby
machinists can we get along without them?
You bet. just like you can get by without a
ratary tahble on your mill or indexing fixture
for your lathe. They are nol & necassity, but
they can be helpful if used property.
Computers can help the hobby machimist in
areas other than drawing projects, such as:

® It's an easy way to et a Bill of Matenals
needed for o project.

® | keap o list of all my machinery,
including serial numbers & values for
insurance purposes,

@ Maintaining a list of tooling (with current
values) for insurance purposes.

@ | use the computer to keep a running list
of tooling | need. | print this before going to
sales or auctions.

@ | use the computer 1o keep track of
suppliers or helpful contacts.

@ | keep a catalogue of projects | want to
build in the future, and whare to find the
plans.

Now don't get me wrong. You can do ail
the above without 8 computer, and |
wouldn't advise anyone to go buy a
computer just for this purpose. | recently
read that almost half the households in the
United Statas have computers, and by the
year 2,000 that number will jump 10 76-80%.
They're here 10 stay, we might just as well
use thermn to make our lives a little easier.
Now I'll admit that some folks are great
afganisers, and can find anything they own
at anytime they need it. Others have
photographic memaries, not needing to
write anything down. Unfortunately, | am
|just an average, middie aged, hobby
Mnmmﬂsﬁm and memory are

not my strong points. 've been known 10
pick up an endmill to replace one | broka,
anly to find | already had three that size,
and the one | needed was the next size
smaller. Then, there are the endless hours
of sarting through magazines and books

ooking for plans on that ‘neat littie steam

engine’ | now have the time to start,

1 would love to hear your opinians on
some of the topics in this article or hobby
""‘P""‘:‘
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FOR SALE

® 220/240v. capacitor start motor. 1ph.,
E0Hz., 3A., 1425rpm. Continuous rated,
mounted in frame. £25.

Tel. 01420 477257 (Bordon, Hants).

® ME W copies 1- 25, Good condition,
£40 plus carriage

J.Dominey, 94 Park Crescent, Erith,
Kent., DAZ 3DZ.

Tel. 01322 330556.

® Mylford face plate, £16, Four Autolock

collets, Imperial, £20, Four jaw chuck, E15.

Guoffrey Ford.
Tel. 01432 357460 (Hereford)

® Plummer blocks, belts and pulleys
suilable for saw banch, polishers,
prinders atc., £3 - £5 anch 1'-!h|,’_1 motors
to suit, £10

Tel, 01253 354478 (Blackpool).

® Thraa hardwood boxes comtaining 51
piece metric set of British made slip
gauges, of which 40 are tungston carbide.
Very reasonable price. Buyer collects

Tal. 01895 238203 (nr. Heathrow)

@® 26 copies of M.E.W.: - Aug/Sep 199
Oct/Nav 1991, Dec 1991/Jan 1992,
AprilMay 1992, June/July 1992 and Nos
15 to 35

R. Shenton,

Tel. 01889 882676 (Stafford)

@ Professional dead-weight (pressure
gaugel, calibration machine. Suit club or
maker of pressure gauges - £50

Ted Everett

Tel: 01432 269961 (Hereford)

® Small lathe bad (abhout fil"?rr\ ) with
saddle. top shde & leadscraw, but without
headstock or tailstack

Brass fitment with slides, spindle ete
Looks like arnamental turning appliance

J.AH, Wallace,

Tel. 01906 820341 (Worcester)

WANTED

® Mode! Engineers’ Workshop issues 27
to 30 inc. Data Sheets, or photocopies
thereot

Malcolm R, Bell, 295 Rosalind Street,
Ashington, Noerthumbarland NEB3Z 9AZ,

® For Grayson lathe (3zin. x 19in.
between centres, screwcutting, with back
gear. Sold by Gray's of Clerkenwell in the
19408 and 1950s8). Any information or the
loan of a Handbook, for copying and
prommt réturn, would be very much
appreciatoad.

R. Boon, Bali-Hal, Graan Lanes
Portreath, Radruth, Cornwall TR16 4NX,
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@ Can any reader identify the Bin,—10in
shaping machine in my photograph,and
supply detalls, 1o enable me to make a
feadscrew and fead mechanism, as mine
are missing? All expanses met.

Steve Vincent, Hillside, Axbridge,
Somerset, BS26 2AN. Tel. 01934 732855,

® For Clarkson Tool and Cuttar Grinder
(Mk. 1 Model), Instruction Manual (or
photocopy), or any tooling.

K.N. Nunn, 4 South Lodge Driva,
Fornham St. Geneviave, Bury St.
Edmunds, Suffolk IP28 6TF

Tel. 01284 704848,

® Change Wheeis, 16DP, 85 and 90 teeth
J.AH, Wallace,
Tel. 01905 820341 (Worcester).

® For a lathe made by Keighley Lifts
(47/2in. x 20in. between centres, six
speeds), information, manual, handbook
or technical specification (or
photocopies), also 8 source of spares
igears etc.)

J. Draper, 14 Reynoldstown Road,
Bromford Bridge, Birmingham B36 4HS

Tel. 0127 748 1304.

® A design for a motor driven power
hammeér IB{J ;1|ue‘ ;:l:uun!,\i

Hardy Wangemann, c/o P.O.
Smythesdale, Vic. 3351 Australia

Tel. 053 428608

® For the Herbert Carbicut lathe,
handbook., maintenance manual or
anything that will tell me how it was sel-
up originally. A source of spares s too
much to hope for, but there is no harm
in asking.

J. Wills.

TelFax. 01248 681 553 (Gwynedd).

® For Centec 2A Universal Milling
Machine, brochure. handbook, manual or
any othar information.

8. W.Dalton, 6 Dale View Gardens,
North Chingford, London E4 6PN.

Tel, 0187 524 1234,

QUICK TIP

Uses for redundant film
containers - (1)

Storage of circular dies

If that special die has no protective

arnal fitting typa)

Malcolm Richards

QUICK TIP

Uses for redundant film
containers - (2)

A magnetic picking-up
device

Thie pot magnet will be strong ano
up small steel parts o
bottom of the container, but will r
them when the han s pulled up

G.Watson

QUICK TIP

Uses for redundant film
containers - (3)

Dry storage for
powdered flux

Stora small measure: -
powdered flux in sealed film conta
ey are required for u
solidification due to damp
tim cuTs once a large

ened

Mike Chrisp
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PROCESSING BY INDUCTION

HEATING

Dyson Watkins has contributed a number of articles in which he has described items for the home
workshop. Here he draws on his industrial experience to explain a modern production process

A range of components suitable for induction hardening

:.“ -
A r
4 L | »

uring the course of our daily
routines whether travelling to work,

or simply staying st home, without
perhaps realising it, we will have bean
dependent upon a number of
components which have been induction
heated, In the domestic kitchamn,
motarised equipment from dish washers
and washing machines, 1o food mixars
and waste disposal units will depend
upon induction hardenad components. In
carg, trains and aaroplanas, almost avery
ghaft, rocker arm, valve face and gear
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tooth will have bean renderad wear
resistant by the process of induction
hardening (Photo 1}

In industry, the process is far reaching
and evarything from latha beds to steam
valves and drill shanks are induction
hardened. The leisure industry also utilises
components which rely on induction
hardaning, ranging from the tips of studs
in golfing shoes to climbing “quipment
and ice skates.

It will be obvious thart for a machine or
car 1o run reliably over long penods,

lubrication of moving parts will be
necassary, but lubrication alone will be
insufficient whaen the long term efficiency
of modern equipment is considered, Some
surfaces also require to be hardened in
arder ta provide wear resisting properties,
and therefore heat treatment is an
important factor. You may ask “Why
bother with induction heating at all?™
because you already know that hardening,
tempering and other forms of heat
treatment have bean around far many
years!
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The end of an ejector pin taken to a tempevature beyond melting point simply as a
demonstration

Braputy mad Gt

Fig.2: Work coils are designed to suit particular requirements
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To answer this, it is nacassary to
examine the nature of induction
processing. Thare are assentially, two
types of hardening. A steel component can
be ‘through hardened’, whorao the
hardness throughout the section is
essentially the same, or the part may be
surface lor case} hardened, where the
outer surface s hard, but the inside is lefi
in the unhardened condition. This choice
does have greal advantages when
components which are subjected to shock
also require a high degree of wear
resistance. For example the firing pin on a
firearm, or the gear teath on the starter
ring of a motor car. If these componeants
ware through hardened, they would be
brigtle and would soon fail in service. The
old fashioned mathod was to use a stesl
containing less carbon and to artificially
Increase the carbon content of the outer
layer by carbunsing, a process which look
much longer o carey out.

So, what then is so different about
Induction heating? Briefly itis an electrical
heating process, whare there s no diract
contact batwean the source of electric
current and the component baing heatad,
It requires a source of alternating current
provided by an induction heatar, an
induction or work coil, and the part to ba
heated

When the component, which must be
made of an electrically conducting
material, 18 placed 1n the magnetic field set
up in the work coll, alternating currents
will be induced in the work piece, the
temperature of which will then incraase
(Photo 2). The heat developed by the
current s dependent on the Kilowatt rating
of the induction heater, the electrical
resistivity of the work piece and the
canfiguration of the wark coil and its
relatianshp to the work

The heating intensity is greatest at the
waork surface, reducing as the distance
from the surface increases. This effect is
maore pronounced as the frequancy

WORK COILS

Work coils may be configured to
meet particular requirements some
options are shown below.

, For assemibily work where the firnished
prochict is too large fo pass through
the work coil a forked codl is used
(with a low impedance output transformmer).

Solenold type work coll are the most
commeon and the mest efficient.

3. Typical tool-tipping arrangement

. Twin solenoid colls may be used to
process two components
simultanpously. Thras or more
solenoid coils are often used in forging
applications.

. Tunnel coils are used with conveyors
and linear transfer systems.

. Where applications such as getter
firing and out gassing are required,
folded pancake coils are ideal.

. Rotary intexing equigment can be
fitted with shaped tunnel coils

Maodel Enginears’ Workshop



An initial load feasibility test being carried out to determine the power
requiremeint prior to designing the machine shown in Photo 4.

Haating the end of an ejector pin for hot heading.

increases, and is termed ‘skin effect’. The
degree of penatration into the work can
therefore be varied by altering the
frequency of operation. A very marked
skin effect is obtained at frequencies of
over 100 kHz, and in ordar to obtain a
shallow depth of hardening of about
0.795mm., or to heat small componants,
high frequencies are required. Greater
depths of penetration will require lower
fraquencies, in the range of 1kHz / 30kHz.
It will be evident that it is possible using
induction, to surface harden a high
carbon steel 1o a predictable skin depth, a
process which is sometimes difficult or
impossible by other conventional
methods. The process if used in a
continuous production environment, can
readily be monitored using S.R.C. or
Statistical Process Control, a monitaring
system In now in extensive use
throughout the engineering industry,
Typical industrial installations have
continuous power outpuls in the range
from 1 kW to aver 1 Megawalt, Input
requiremeants (in kVA) are approximately
50% greater than the output rating. A
schematic arrangement of possible
system options is shown in Fig. 1, whila
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a number of typical work coil
configurations is shown in Fig, 2

Hard and soft soldering

Both hard and soft soldeting
operations are good candidates for
induction heating (Photos 3 & 4), and
the process, once the initial satting up
parameaters have been optimised, is
repeatable with excellent results. The
great advantage is that unskilled
personnel can operate the equipmaent
onca it has been set up. The induction
heater provides the same amount of heat
every time, in the desirad place and for
the same length of time

Applications of induction heating

Induction heating is not confined to tha
hardening of steel, but lends itsalf well to a
host of processes, in fact virtually anything
at all where the controlled application of
haat is required. Perhaps the commanest
15 the brazing, or silver-soldering of
componants, which ean be carried out in a

This machine copper brazes ten components simultaneously in an
inert atmosphere, so no additional Mux is needed.

The end of a tube being heated whilst rotating. The ends of the
tube are spun to the shape shown to make catalytic converters.

controlled atmosphere, or in & vacuum,
and can in many cases be automated,
which leads to standards of predictable
gh quality very necessary in the aircraft
and space industries. Photo 5 shows the
localised heating of one end of a length of
high speed steel, prior to hot forging the
haad to make an ejector pin. The
application of the heat can be localisad,
such that the component can be held in
the hand a few inches away from the
glowing end until thermal conduction
dictates otherwise! A fraquent use of
induction heating is the melting of
precious metals in the jewellery trade,
coupled with lost wax casting. The
otherwise damaging sharp ends on the
steel reinforcaments contained in ladies
support underwear are rendered ‘puncture
proof’ by the addition of plastic tips, as are
the ends of hair grips. Food containers are
sealed for bath hygiens and security by
induction heating. The foil sealing disks
under the lids of coffee jars and tomato
sauce for example, are attached in this
way, the healing process baing carriad ot
with the lids in position, and taking just a
second or so. Ampoules containing
vaccine are sealed using heat from a
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Heating the ends of a bunch of copper wires simply to remove the

Brazii line di ] 7 i
enamel insulation quickly for soldering. azing a polyerystatiine dismond tip on to & ungsten carbide dril

shank. An inert atmosphere is used, hence the glass tube.

Brazing an ofl strainer head on to the suction tube of a large diesel engine. The induction
coil is large enough to allow the strainer to be removed after brazing. In Photo 10, no flux
has been added so that the braze ring can be seen, but flux was applied prior to heating.

suscaptor, which 1s itself heated by
induction. Each time you need an
injection or vaccination, you will know
that the needle won't be laft stuck Inside
your arm, or other part of the anatomy,
because it has been bonded into its
plastic adapter by induction. The
technique of plastic to metal bonding by
induction has snabled the saving of a
great deal of both time and money,
because time is no longer wasted in
waiting for adhesives to sel. This has
found numerous applications in the car
industry. The list is indeed endless, and
the application of induction heating to
new challenges in the forefront of
scientific and industrial development is
indeed absorbing and fascinating.

Background and
acknowledgements.

| am the Applications Engineer for
Cheltenham Induction Heating Ltd, and
would like to express my thanks to Mr
Andy Davies, Managing Director of
C.LH. Ltd, Phoenix Works. Saxon Way,
Battledown Industrial Estata,
Cheltenham for permission 1o use
material obtained duning the course of

my work. 16
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Experimental forming of the end of a catheter tube to a
comfortable smooth radius!

Heating railway line clips ready for forging.

Plastic to metal bonding. In this instance, the stainless steel mesh is heated to a
temperature high enough to melt the plastic component parts in contact on either
side of the mesh, which then bond securely together an cooling. The assembly is an
axygen mouthpiece for the emergency oxygen supply in passanger aircraft.




SIX-POSITION

LOCKING

CLAMPING ARMS

for a variety of

Tony Skinner of Newton Mearns, Gla

w, describes an ingenious method of overcoming some

accessibility problems, and suggests that accuracy and finish of turned components could benefit too.

rising from repeated frustrations
Awnlh awkward-accass clamping

devices, or the need to repeatedly
locate the appropriate spanner or Allen
kay, | tned out somea six-position
locking/elamping devices that stay
permanently in place, The early ones
having worked vary well, | got rather
enthusiastic and applied further variants
to & number of other applications. These
have all proved very useful. No doubt the
principle of this s not new (what is?), but
thig article is offerad for others to see if
they have similar or better applications of
this principle.

Counter-balanced clamps are featured on
bath the cross-slide and the vertical slide,
while the machine vice has a long arm
varsion for its leadscrew
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The six position locking clamp can be seen below the Dial Test Indicator

Features of the tooling

The principle arises from the following
kay features:-

Each actuating arm requires an accurate
engaging hole for easy operation, As an
easy way lo obtun this, all these holes are
accurate hexagon holes obtained by
cutting the appropriate portion from an
Allen cap serew or grubscraw, This hex
hole s then built up into a clamping arm
suilable for the particular application.

On to the clamping screw or nut is
formed:

al a matching length of male hex,, on
to which the hex. hole of the clamping arm
can engage,

b/ a eylindrical portion alongside this
male hex., of diameter equal to the hex
across flats dimension, When the hex. hole
iz on this, it is then free to rotate 1o allaw
the locking arm to be put in any
appropriate (out-of-the-way) position.

¢l an outer diameter slightly smaller

than that described in &), on to which is
later attached an outer retaining washer or
operating collar,

These features allow the arm 1o be
maoved to the most appropriale position 1o
engage the male hex. to do the clamping
or unclamping, or, whan an tha cylindrical
portion, to ba put out of the way as
required, The photos show a variety of
applications,

Thase hex. head locking arms have
been used on a Dial Test Indicator back-lug
clarmp nut {(Photos 1 & 4), lathe cross
slide locking screws, vertical slide and
machine vice (Photo 2), saddle lock for
Myford "M’ and on the clamping nut for
the wheel-head collar of the Quorn Cuner
Grinder,

Manufacture

Forming the male hex. does require
some equipment beyond a plain lathe. |

Model Enginsars’ Warkshop



have a milling spindie pccessory, as
described in M.E.W. lssue 17 - anything
of this sort makes this oparation very
easy. Photo 3 shows this in use. Also,
for this purpose, this spindle is
mounted on a pillar which has a tenon
in its base which angages with the slots
in the cross slide. Thus, once the
spindle is set up accurately across the
lathe axis, it can be taken off for further
operations, and then raplaced for
similar operations on subsequent
components without having to be reset,
Additionally, by having a suitable
narraow turning tool opposite this
milling spindle, the necessary and
features can be produced on a number
of similar units, mostly by repetition of
the index settings once these have heen
established,

An alternative method of forming the
male hex would be to hold the
workpiece in some form of dividing
head, with an end mill in the lathe or
vertical mill spindle. A further
possibility should be the use of a filing
rast on the lathe, although | never
faund this at all @asy to use with high
accuracy.,

Each of the above applications is
desceribed more fully below.

While in some of these cases, a
parmanent tommy-bar riveted in place
might be feasible, given the facility 1o
produce the male hex, the six-position
locking arms are only a little more
complex to make and substantially
more convenient to use.

Types of locking arm

The locking arms come in one of two
alternative types.-

1). For most of the applications, a
parting tool was usaed to part off the full
depth of the hex. hole from the head of a
suitably sized Allen cap screw. A flat was
then filed on the outside, parallel to an
internal face, and an appropriate sized
arm was butt-brazed-on to form the
locking arm, For this brazing, the two
parts were laid on a scrap of wall tile
saated within insulating brick (Photo 6).
Thae joint was then fluxed, a small piece of
silver solder laid in place and the brazing
done. For this | used Silverflo 24 (formerly
C4), as this seoms to me 1o better
withstand being present for a timae as a
molten bead in fabrications like this,
where a single torch flame cannot avold
playing on a pra-placad piece of solder
while heating up the main parts. Also, to
reduce as much as possible the capillary
ramoval of silver solder away from the
butt jeint, the two parte were given a
moderate pre-oxidation in the blow tarch,
and then cleaned locally to the joint, as
seen in Photo 6, Even then, as seen in
Photos 4 & 5, the cilver solder has
spread substantially away from the butt
joint. Nevertheless, all the butt joints have,
so far, proved guite adequate for thair
duty,

2). Where a more specific shape of
locking arm was required, as in the cross-
slide and vartical slide locking arme in
Photo 2, then the hex-hole portion was
cut from a suitably sized Allen grubscrow,
The desired shape of arm was made, and
a hole drilled snd tapped into this, The
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Machining the male hexagon, using a small milling spindle which was described in
M.EW. Issue 17

hex. hola portion of
grubscrew was then
fastened into this tapped
hole by Araldite or other
suitable adhesive, If
Araldite is used, it should
be warmed while curing
to obtain the best strength
- sal, covered, on top of a
domestic water central
heating radiator is
excellent, or else in & very
low oven at 40-80deg. C

The appropriate size of
hexagon has to be chosen
to suit each application, |
have used metric sizes as
these are, and will
continue to be, readily
available commercially, If
your machinery and
measuring equipment is
(mainly) Imperial, as mine
is, the ubiquitous pocket
calculator translates so
easily (one inch times
equals 25.4mm), that this
poses no problem at all,
although your machining
may have to be done
predominantly in Imperial
units.

Table 1 gives the siza
of the hex. hole in metric
Allen cap screws and
grubscrews. Another very
useful conversion is:- hex.
across-flats, times 1.155 = size across
corners.

Additionally, Allan cap screws are
available which are threaded along only
part of their length. This can be
particularly useful in some cases, as for
the small machinae slides mantionad
abnwy which betwesan them have used
2BA, ¥/16in. BSF and M5 screws. In fact,
these thrée screw sizes are extramely
similar. | give below, from the Unbrako
catalogue, the lengths of standard cap
scraws which have this plain portion,
together with, in brackets, the relevant
dimensions of these various sorew
threads:-

2 BA: 11/ain, long and above, (0.185in.
o/d. x 0.81 mm pitch - 31.4 TPI)

Tha camponénts before securing the retaining washer

3/16in. BSF: 11/8in. long and above,
{0.1875in. o/d. x 32 TP)

ME: 30 mm long and above, (Smm ofd.
(0.197in.) x 0.8 mm pitch).

For these cases, this plain portion of
shank accommuodates 3 4dmm AF hex.,
which allows a robust arm, and permits the
other details to be formed (Phete 7). In
fact, if necassary, | would expect that it
would be very easy to run an M5 tap into
eithar of the other twio thread size hales in
order to use an MO size of screw.

Regarding supply, | would expect that
you could obtain at least metric Allen cap
scrows and grubscrews at most good local
engineers supply factors. However the only
model enginearing postal supply of metric
Allen screws that | can find in my
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projection. Others might
prafer to rivet, though if
this were to be done |
{ would recommend that the
rivet should be tight, so
that the unit can be twrned
| by this outer washer if
desirad.

' Specific applications

DTI back lug clamp nut

I find access bahind back
lug DTI's often very

£ ped 1 14
T

S |

= e

restricted, preventing

| adequate tightening of

"~ | the lacking nut, and
tommy bars are often
inconveniently positioned.
Photo 1 shows the 8-
position locking arm in
place on the nut on the
DTI, while Photo 4 is a
close-up of the nut
assembly. Photo §
shows the various paris
before assembly. The
commaon screw thread for
this is 1/4in BSF. so the
hax. used was Bmm AF,
The hex. hole was cut
from an M10 cap screw .

- ‘,’..'

in this case, as this was

Locking arms for the ML7 cross-slide. shown with the type of Tt 3 large hex, size for

plain shank cap head screw from which they were derived

the clamping forces

involved, alter marking
the parting position for
1| the ‘whols-depth’ hex-

1 hale, judicious uso of a
very fine parting tool
allowad two separate hex.
haole units to be obtained,
The auter washer was
Araldited on. In
retrospeact, it might have
been a bit more
convenient 1o have made
the outer washer slightly
largar and to have knurled
this instead of the inner

The leadscrew for the small machine vice.

catalogues is Hinchcliffe Pracigion
Components Ltd. of Chestarfield {they
provide a remarkable range of gears and
gearboxes, timing pulleys and belts, plain
and rolling bearings, etc.). They affer
metric Allen cap screws and grubscrews
from M3 1o M12, and of lengths to include
a plain section, but have a minimurm order
value of £15, s0 you may have to build up
a compoasite order for economy, They don't
offer BA or BSF Allen screws. The other
postal suppliers that | can find advertising
BA, don't list langths long enough to
include a plain portion as well as the
threaded fength.

The outer retaining washer can be
attached in vanous ways to your
preference. | have generally used warm-
cured Araldite. Where the very minimum
length of finished assembly, and hence a
very thin washar, is neaded, | would use a
low-temperature silver solder e.g. Easyfio
2, with the additional precaution of a small
piece of mild stéel or stainless shaet below
the washer to protect the arm braze - this
could afterwards be filed to the minimum
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end,

Myford ‘M’ cross slide and vertical
slide (Photo 2)

In the case of the Myford ‘M’ cross
slide, the centres of the holes for the
locking screws were approx. 1 12mm
above the lathe bed. A simple arm that
would always have been above the lathe
bed would have been inconveniently
short. The arm radial length chosen was
20mm, but in order 1o keep this fairly near
upright when disengaged, the opposile
end of the arm was made wide, so as to
act as a counterweight, but to remain just
clear of the lathe bed. The clamping
screws were 2BA, 0 the hex. chosen was
dmm AF. This hex, hole was obtained by
cutting from an M8 grubscrew, the
resultant short length of M8 thread being
Araldited into @ suitable tapped hole in
the arm. This can just be seen in
Photos 1 & 2. (In retrospect again, an
alternative to this counterweight would
probably have been a small pin put into
the cross slide just in front of the screw
position, as suggested below for the

Super 7, but this counterweighted arm
has worked very wall),

Regarding the vertical slide, the space
available could again be very limited, and
& counterweighted design, similar to the
‘M’ cross slide was adopted, and has
been very satisfactory.

ML7 cross-slide

Hare, thera ware three considerations.
Firstly, a ‘shelf’ projects from the side of

. the saddle under the cross-slide clamp

scraws, and runs uninterrupted acress the
Iathe bed. Secondly, the distance of the
clamp screw hole centres above this shelf
is only about 5Smm. Thirdly, there is a fair
rear sideways clearance from the side of
the cross shide of about 17.5mm. | beliave
earlier cross-slides have 9/16in. BSF
clamp screws, but later ones have M5,
The systern made for a friend comprised
his current M5-thread screw, with an
inner end to match the standard Myford
clamp sorew, next the 4mm round then
the &mm male hex , and finally 3mm
round for the washer. On to this was
fitted an arm consisting of a 4mm AJF
hex. hole head with a plain arm bun-
brazed on, together with the outer washer
Araldited on, all as shown in Photo 7.
The standard OD of tha hex-head needed
slightly trimming to just clear the ‘shelf’.
When disengaged, the arm rests down in
front of the screw, and slides back and
forth along the shell, If the slide moves
sufficiently forward, the arm drops over
the front of the shelf, and then oh
rotracting the slide, the arm lifts up onto
the shelf again, | am told that it all works
very well,

Suggestion for Super 7 cross-slide

| have not seen & Supaer 7 since starting
on thase ideas. However, correspondence
with a friend who owns one, and parusal
of the related Myford brochure, suggest
that there are three major considerations.
Firstly, it appears that the projection of
the saddle to the right of the cross-slide |s
as two separate ‘wings’, one running
along the front shear and one running
along the rear. There is not a continuous
‘shall” front-to-back as in the ML7,
Secondly, the rear clearance between the
side of the cross-slide and the hexagonal
bolt head for clamping the saddie to the
lathe bed is very small, 0,319in. minimum
for his machine. Thirdly, the vertical
height between the top of the saddle and
the centre of the M5 clamping holes is
again limited. My suggestion to him is
again, an M5 screw very similar to Photo
7, but with all the length dimensions
pared to the minimum to keep within the
0.319in, space available, which wouldnt
seem 100 difficult. This would however
require a very thin outer washer, which |
would propose to attach by brazing with
Easyflo 2, as suggested above, To prevent
the arm from falling into the gaps around
the saddle projections, | have suggested a
tiny hole drilled into the cross slide just in
front of the locking screw, with a small
pin lightly glued in, on to which the arm
would rest when disengaged. As the hex-
head is made oul of the same M5 cap
screw as the current locking screw, it
must have enough vertical clearance.

Model Engineers' Workshop



As a general commen! on cross slide
clamps, my initial reason for fitting mine
wearne for milling, for which they are
essential. However, for a leng time, | had
expenenced trouble in trying to finish-turn
to accurate size, in that | would got just
above the required size, | would put on
axactly the cut needed, and the piece
would come out undersize by one or two
thou. - small but most frustrating. and
enough to prejudice very many jobs. By
applying the cross-shide clamp during
these last few fimishing cuts, this effect has
been much raduced. | can only guess that
with an unelamped cross slide, vibration
during Wwrning could very slightly maove

usad is 10mm A/F, with the hole cut
from an M12 cap screw, and the arm butt
brazed on. Because this vice is mainly
used on the vertical slide, the male hex
portion i1s above the 10mm round
portion, so that the arm 15 narmally
disengaged, and is lifted 1o engage and
hinally clamp tight. Also, as can be sean
from Photo B, the outer washer is of
large diameter, knurled and with a fairly
wide Aralditing land, so that it can be
used for turning the screw over long
lengths and for preliminary Tuu";hrpn.ng;

Clamping nut for Quorn wheel-head

around this clamping nut is fairly
rastricted, and quite a substantial
clamping farce is
G-position clamp arm s very

| hope at least some of these ideas
2 halpful to others
Material availability

Mutric Allen cap screws and
grubscrews are available by post

minimum order value £15)

Hincheliffe Praecision Components

tha cross slide and so increase the cut collar Lid., Storforth Lane Trading Estate,
depth slightly. Certainly, having the clamp Chesterfield, S41 0Q2Z

screw always immediataly available and This scraw thread is MB, therafore Tel: (01246) 209683) @
used in this way, has much improved the the hex. used is 10mm AF, Space

Table 1
Size of hex-hole in metric Allen screws

accuracy of my finish turning

Saddile lock for Myford ‘'M°

This is a straightforward 3/8in. BSW
scréew, 50 the hex used is 6mm AF cut
from an M8 cap screw and with the side
arm butt-brazed on. When disengaged. the
arm naturally hangs down vertically which
is very conveniant, as several previous
tormmy bars got severely mangled when
they happaened to be wrongly pos
when the cross slide was run back

Thread size. M4 MS M6 M8 M1 MI12

Cap screw hex. 3.0 05 6.0 80 100

Machine vice (Photo 2)

Grubscrew h s 25 s 40 50 6.0

-
The scréew on this vice is 2/8in. BSF and
requires substantial ightening. The hax

IN OUR NEXT ISSUE

Coming up in the JANUARY/FEBRUARY issue, No. 40, will be:

ENHANCING THE
HOBBYMAT

Mackenzie sho
h15 popular lathe t
)cutting capabilities

ROLLING BEARINGS

The neory and practice of the use of these vital mechanical componants s
reviewed by Ted Hartwell

A MILLING TABLE INDICATOR

Hob Sims has developed an electro-mechanical pasition indicator for machine tables

rCopy n coupon on page 4 of this issue. Better still take
1 and have the magazine delivered direct—see the Subs Ad. elsewhere in this issue.

(Contents may be changed)
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A SMALL

A chance find of a pair of castings encouraged the Editor to spend a few hours making a useful
device which will solve some work holding problems. We are grateful to the casting suppliers for the
opportunity to use their drawings to illustrate this article.

The base plate marked out for the Vee block securing holes. Two further
toeling holes were added on the centre line

or some while, | had been keeping a
F lookout tor a small Vee angle plate, of

the type commonly réferred to as a
‘Keats’. Mast of the fimishad
examples and the avallable casting sats
appeared to be rather large and
cumbersome for use on a 31/2in. lathe,
aspecially whan requirad for machining
fairly delicate nems such as small i.c
engine crankshafts

On one of my rare visits 1o the Kent

area, | dropped into Madstone i.'Hl_lIH'..‘-.’II.'I’._l
Sarvices, 1o pick up a few stock lengths of
material, Whilst waiting for proprietor Terry

LR e P

Gausden ta finish serving another
customer, | spotted a pair of castings which
looked as though they would make up into
jusit the sornt of fixture | was looking for
Terry thought that it was the last pair of
castings avallable, 50 | snapped them up.
Subsequently, Terry and Howard Proffitt
of College Engineenng Supply have got
together, refurbizshed the patterns, and re
launched the castings, 50 | was encouraged

to machine my set and to photograph a

tew of the oparations, knowing that readers

will be able to purchase casting sets it they

wish

The base plate casting is secured to the dummy faceplate
while the back face is machined.

Base plate

This simple casting merely requires
cleaning up on the faces and a few holes
drilled in it, but like many items of its
type, is o bit of a beast 10 hold securely if
an accurate result is 1o be obtained. The
problem was salved quite simply by
making a_dummy face plate from an
otfcut of *2in, aluminium plate

The first move was to mark out all the
hole positions (Phote 1), remaemberning,
as with any casting. to use the features
which will remain unmachined as the

Model Engineers’ Workshop



referance points. Eight holes are shown
on the drawing (Fig. 1), in positions
which allow the linished Vee block to bae
attached in two canfigurations. | added a
couple more, as tooling holes, on the
centre line where they wouldn't imerfere
when the tool was in use. The majority of
the holes ware laft initially at 28BA
tapping siza, only two at diagonally
opposite cormers plus the additional
!uuhll“ holes bumu upullud out to
clearance and counterbared to suit cap
head screws, Comparison of the drawing
dimensions with those of the
unmachined easting indicated the depth
of counterbora which would leave the
scraw haads below profile when
machining was complete. The
counterbores for the additional tooling
holes weara in the top surface, whereas of
course, those for the attachmeant holes
neéded 1o be in the bottom.

After clganing any protrusions from

‘ A Rodea,
the tap surface, the casting was attached Dorat ,.:Mm TBA ¥ & dews
to the aluminium plate (the face of which B holes

had previously been skimmed in Sitw in
the four jaw), so that the bottom face
conild ba machined (Photo 2). It was
then a simple matter to reverse the
casting. without disturbing the
aluminium plate, and to re-attach it using
the cantre lina tooling holes, ready for
facing the top surface (Photo 3). The
secret of all this was, of course, to have
drilled and tapped all the mounting holes
in the aluminium plate before gripping it
in the chuck

Although not essential, | thought that
it would be a good idea to skim off the
long edges of the base, parallel with the
cantre ling, as a possible aid 1o future
setting. This was done with an end mill,
with the casting clamped to the cross-
slida of the lathe.

As a refineament, | spant a few minutes
scraping the top and bottom surfaces to
a blued surface plate. This is something |
can't seam to resist, whenever | am
making a piece of tooling In cast iron. |
feel that it adds a touch of quality to any
flat surface which is going 1o be used as
a reference. | follow Bob Loader's
example, and put on a favourite tape, or
just contemplate the state of the universe
while | am scraping away, lost in thought.

=i 13 04 ang
Ccounterbore 11/32 0.275 deep

10 ran

PARTS LIST

1. VEE BLOCK CAST Row

1 BASE PLATE CAST MON
FCLANP TOX 1/2X 2374005
1 DRAW BAR 1. 404 X 0.0 DME
1 BUTS 14 BEF

4 ALLEN SCAEWS SBA X 12

7 WASHENS 14

41732

drfl B33

OLAMP (LD STEEL)

NOTE
Form bhat 1o Bk

of wee MOCE castmg

1 DAF

Swcured by cap head screws through the additional tooling
holes, the mating surface can now be faced off.

The first machining operation on the Vee block casting is to remove
the skin from the top face.
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Machining the first "Vee’ face, using a single inserted tooth
cutter in the milling machine,

Accurate setting is required before the second face is
machined.

Opening up and
counterboring the
remainder of the
attachment holes was left
until the Vee block was
finished,

Vee block

As with all cast tems of
this type, the Vee biock
(Fig. 2) had naoticeable
taper on the sides,
reflecting the draw angle
on tha pattern, | therefore
used my customary
approach of 'successive
approximations’ during the
machining. Quite simply, |
machined the block all
over, using packing where
necessary (o compensale
for sny taper, but removing
only enough material to
get rid of the skin, then
repeated the operation 10
bring the block to finished
siza. Using this mathod,
there is a much better
chance of ending up with
everything square and
parallel,

The top and bottom
surfaces were faced off in
the four jaw (Photo 4), but
the shape of the casting
made it difficult to grip in
this way 1o machine the
sides. | therefore mounted

| 1t on my cross-slide sub-

table, which is just a piece
of ground steel plate,
liberally peppered with
tapped holes. Countersunk
Allen screws, a variety of
accurate spacers and tee
nuts allow jobs to be
clamped at conveniant
heights for machining
(Photo 5). The fly cutting
tool was a hardened and
tempered silver steal bit
maountad in my Dara
boring head.

Before dismantling this
assembly, | added one
feature which is not shown
on the drawings supplied
with the castings, but
which ig an Fig. 2. |
mounted the block on its
side, with the line of the
bottom of the "Vee' at
cantra henght, and ran a

/4in, slot drill along the
length, 1o a depth which
would just clear the
bottom of the finished
machined Vee. This slot
serves two purposes, The
first is to allow the cutter
being used to form the
surfacas of tha Vea to be
able to run into ‘fresh air’,
without cutting in to the
uther face, and secondly,
should it be necessary 1o
mount an ‘almost square’
job in the angle plate, it
will bed down on the side

faces, and not rock on the corner,

| had hopad to complate all the
machining of the Vee block in the lathe,
but | found it very difficult to find a
method of gripping it so that the Vee
faces could be machined using a cutter in
the headstock, The cutters | had to hand
were aither too big or too small, and |
couldn't find a satisfactory arrangement
of the vertical slide to allow a multi-pass
cul. | am sure that, using a cutter of just
the right swaep, it would be possible. |
tharafore set the casting up In the
machine vice on the vertical mill, using a
protractor to position ane of the
machined external faces at 45deg. to the
horizontal, and & dial test indicator to
make sure that the block was lined up
longitudinally in both the vertical and
horizontal planes. Cutting was achieved
using a 90deq. shoulder/face milling
cutter with a single titanium carbide insern
{(Photo 6). Although tha cutter had a
sweep of only 18mm, thus requiring two
passes to cover the face, 8 good surface
was achieved. What witness mark there
was disappeared instantly with the
application of a flat scraper, 5o there was
no discernible step,

Once the first face had been
complated, the challenge was 10 st this
face truly vertical with respect to the
machine spindle, so that the second face
would be at right angles to it. A ground
parallel was clamped to the first face, and
a dial test incicator attached to tha
spindle, which was locked against
rotation, Traversing the quill of the
maching indicated any error along the
length of the parallel, allowing the casting
to be adjusted until all error had been
eliminated (Photo 7). Checks were again
made in the longitudinal direction, and
the resulting "Vee' was true 1o a try
square,

The final machining operation on the
Vee block (apart from drilling and tapping
the hales, that is) had to wait until the
draw bar and clamp were finished,

Draw bar

This threaded bar IFIP. 3) is simply
made from a length of '/8in. dia, mild
steal. The length shown pictorially in the
supplied drawings looks excessive, but
the quoted length of Bin. is correct. In
order to get a close fit to the back of the
Vee block, | decided that hot forming
wauld be essential. This would mean that
it would be highly likely that the surface
of the bar, including the thread, would get
bruised while being manipulated (and so
it provad). The thread was therafora cut at
each end of the straight stock, using o
tailstock die holder adjusted so that the
die was as wide open as possible, Aher
bending the draw bar to the profile of the
Vee block, | readjusted the die to its
normal setting, and ran it down the
threads, removing just a few thou, 1o
leave a perfect thread, The shaps of the
draw bar pracluded the use of a normal
die holder, but the one from the tailstock
with its handle removed could be turned
by hand 1o shave off the small amount of
metal involved, Other marks left after the
hot forming were dressed out with fine
files and abrasive cloth - the work of but a
few minutes.
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Clamp

The shape of this item (Fig. 4)
makes it reversible, so that both large
and small components can be secured.
Aftar marking out, both the lin, radius
scallop and the holes were machined
while the length of bar was still in its 1
x '/2in form. | was just abaout to reach
for the milling machine when | realised
that | was about to spend a significant
amount of time generating a lot of
swarf. The Vea'd profile of the elamp s
required just so that it ¢clears the sides
of thae block when smaller workpieces
are being held, and high pracision is
not essential. Bandsaw, files and
abrasive cloth produced an acceptable
result in a very short time. A smear of
cutting fluid (| used Racol RTD) along
the line of the cut helps the bandsaw
blade to get thraugh with speed and
accuracy.

Finishing the Vee block

Before the block could be attached
1o the base, one further machining
oparation was necassary to ensure
that tha "Vaa' was trua to the mating
face,. A ?lcr.e of free cutting steel bar,
about 1'/2Zin. dia, was sot up in the
three jaw chuck, and a fine cut taken
over itg circumfiarance, using the
finast salf act feed available,
Diameters at both the free end and
the chuck end were checked carefully
ta ansure that the fathe was cutting
paralial. The bar could have dane
with being a bit longer, both for
checking and for the subsequant
machining operation, but It was the
only suitably sized piece of stock to
hand.

| really must get round to making a Bill
Morris Test Bar (see M.E W lssue 36),

When | was satisfied that the lathe
was properly adjusted, | secured the
Vee block casting to the bar, using its
own clamping arrangement, then took
a very fine facing cut across the end
of the block to true it (Photo 8).

All that remained to do was to gpot
through the holes in the base casting
to locate those to be drilled and
tapped in the base, before opening up
and counterboring the farmer.

The angle plate in use

Photo 9 illustrates the way in
which this type of angle plate is often
used. Here, a praviously turnad
eccentric sheave is being drilled and
bored before parting off, with the shaft
hole being located 2/16in. off centre.
This small displacement did not
require the use of counterbalance
weights, bul thage may be neadad in
othar situations

Photo 10 shows why there are six
holes in the base plate and not just
four. In this canfiguration, the unit is
arrangead as a normal Vea block, but
has the added advantage that it is easy
1o secure 1o a machine tabla ar face
plate, using the lugs on the base e
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Suppliers

The College
Engineering Supply, 2
Sandy Lane, Codsall,
Wolverhampton WV8
1E] Tel. 01902 842284

Maidstone Engineering
Services (Sales), 50
Hedley Street,
Maidstone, Kent ME 14
SAD Tel. 01622 691308
Fax. 01622 687216

In the alternative configuration, the device
becomes a conventional Vee block.
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Choosing and using workholding
chucks - Collets

In Part 2, Harold Hall reviewed the use of three and four jaw chucks. He now turns
his attention to a system which, whilst having the potential for greater precision, has
a number of constraints which must be given due regard

nlike three and four jaw chucks,
U which have anly minor variations,

collet chucks are more varied, and
beyond the scope of a beginneérs article to
covar in detail. However, some altempt
will be made to give an insight into the
commaon vanations. though maybe rarely
seen in the home workshop. This will
help the beginner in considering what 1o
purchasa when equipping the workshop

For those who are unfamiliar with

collets, Photo. 1 gives an indication how
they function, showing a home mada
collet system featurad in an earlier issue

of MEW. The closing ring (top right)

forces the collet into the body taper (top
left), causing it to close anto the
workplece. Some systems omit the
closing ring and use a draw bar to pull
the collet inte the taper.

The disadvantage with most collet
systems is that during the closing action,
the segments of the collet pivot from the
non slit portion at tho rear, and because
of this the bora does not close with a
parallel movement. The effect is
illustrated, although exagaerated, in
Drawing Sk 1. As a resull, the range
owver which thia type of collet will function
adequately is very limited. Precise ranges
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Simple home made collet system. Maximum diameter 16mm.
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cannol be given as there are many
variables in collet designs. However,
quoted size to minus 0.05mm is probable,
even less for smaller sizes.

Whilst a collet system is capabile of
very accurate results in respect of
concantricity, the accuracy will suffer the
more the gize being held is smaller than
the nominal. The non parallel closing
action can somatimes cause the
workpiece to become marked. Forcing the
collet 1o open with oo large a workpiece
will cause the collet to grnip at the inner
poinmt of the jaws. The result, particularly
with small diameters, Is that chatter may
result when machining, as the front end
may be loose. Using a collet in this way 18
much less acceptable than using one with
a workpiece which is too small.

Some collets have no parallel portion,
and the taper has a smaller inside angle.
This converts mars afficiently tha
endwise force into the closing action.
Some are slotted right through in one
location, and a clese fit to the bore in
other places, as shown in Drawing Sk 2.
These close by wrapping themselves
round the item being gripped, rather than
pivoting from tha end. Tha shallow angle
and the method of gripping result in a
more secure hold on the workpiece, but
the range will still be very limited.
Bacause of this gripping power, these are
particularly suited to coliets for end milis
and the like, A constructional feature for
such a use has been published in MEW |

Drawing Sk 3 depicts another shallow
angle, all taper type that is slotted
alternately from each end. The aim of this
design is 1o enable the collet to grip the
workpiece, or cutter, all along the length
of tha jaws, or at least at both ends. This
type will covar a greater 8126 range,
depending on the number of slots and
their length, some claim a range of 1mm,
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Manufacturer's specification

It is worthwhile here to sound a word
of warning. Two manufacturers may each
list a collet system covering from say
3mm te 10mm. In one case, the collets
are of a flexible type and really will grip
any diameter between 3mm and 10mm.
The other may provide eight collets each
only having a vary small range of
adjustment, so that they cover only 3mm,
4mm, 5mm and so on, but not diameters
hatween. Do check this point carefully, Of
the lathe specifications | have, only ona
details the gripping range of its collets

Morse taper collets

Another form of collet which features a
shallow taper employs the lathe’s Morse,
or other, mandrel taper, with a closing
ring which uses the lathe's spindle nose
thread to close the collet. The collets are
Hustrated in Drawing Sk.4, and have a
limited gripping range.

With such a shallow angle, this type of
calliet will not release of its own accord
when the tightening force 1s released. To
ovarcoma this, the collet clips into the
closing ring, using a groove at the front
end of the callet. The closing ring will
therefore withdraw the collet from its
taper when it 18 undona. The slots in the
collet enable it to be closed sufficiently,
priar to entaring the workpiece, for it 1o
be engaged with the closing ring.

Draw bar operation

Tha systam illustrated in Photo. 1
relies on the sction of the action of the
closing ring to force the collet into the
taper. This is a common method, all the
callets mantioned thus far work in this
way, Some collet systems do, though, use
a draw bar to pull the collet into its
mating taper, as seen in Drawing Sk. 5.
The draw bar is tightened using a
handwheel at the change wheel end of
the lathe spindle.

The disadvantage of the draw bar is
that it must take the form of a tubs, and
therefore effectively reduces the bore of
the lathe spindle. The maximum collet
size of a draw bar system is tharefora
smaller than that which uses a closing
ring.

Other operating methods

Other operating methods are available,
having distinct advantages in some
applications, mostly in batch production.
These are available from some suppliers
of lathes which are suitable for the home
workshop, though these systams are not
often found in that situation. Howaver, as
they are in the catalogues, some
explanation is worthwhile,

These are much more complex and
understandably, much more expensive.
The most important aspect Is their ‘dead
length’ feature, With the systems thus far
discussed, the collat is pushed, or pulled,
into a fixed taper. Because of this, it
maves axially, o Its final rasting position
will depend on the amount of tightening
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force and, mare importantly, the diameter
of the workpiece itself. If, for example,
one part is smaller than the pravious ona,
then the collet will need to enter the taper
an increased amount.

if the end of the collet is usaed to locate
a component for second operation work,
say simply to thickness the head of a
screw, this variation would result in heads
of differing thicknesses, To overcome this,
the collat in the system baing discussed

does not move, and neither does the front
retaining ring, but the female tapar moves
forward to close the collet. The result is
that the collet front face remains in the
same position, irrespective of variations
in the workpiece diameter. It is therefore a
considerable help in producing accursta
second oparation work.

Another feature of these systems is
their ability to be opanaed and closed
whilst the lathe is still running, With a
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Thin piece collet for use with system in Photo 1. Maximum diameter 30mm, sach step

Imm deep.

Thin piece collet in use. Diameter 26mm.

material stop in the tailstoek and a
suitable bar fead at the change wheel
and, tha material can be fed without
stopping the machine, Similarly, with
second operations, the completed part
can be removed and the semi completed
part fitted in its place without stopping.
This may ssem a dangarous action, but
the collet assembly is small in diameter
and lacks rotating projections. Because of
this, removal and refitting of parts whilst
the lathe is running is common practice.
One very important proviso is that any
sharp edges produced by parting off the
workpiece at the initial stage must have
been removed, Similarly, if other
machining, such as milling has takan
place 1o give tha end an irreqular shape,
the lathe must be stopped,

I hape that this explanation will help
you to make an informed decision as to
whether or not it is a worthwhile
acquisition. For most home workshop
ownars | feal it will not be so.

Advantages

A major advantage of a collet system
is the accuracy with which concaentricity
is achieved and maintainad. Whilst not
perfact, it will be considerably better than
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that achisved with a three jaw chuck.

Being used only for smaller diameters,
sometimes very small, machine speeds
are likely to be very high, 2000 RPM and
higher if available. The small size of the
collet system and the fact that it is
without any rotating projections, makes it
much safer to use. Tha improved
visibility, due to its better shape will
make the machining operation sasiar to
see and, again, make for safer working.

Provided that the imtended use will be
light, (i.e. not for repeated use),
unhardened components such as body,
closer and tha collets thamsalves will
give quite an adequate service life.
Becausg of this, making one's own collet
system< is possible, and would be an
intéresting projact for tha budding
workshop ownar,

Disadvantages

i making one’s own is not a
possibility, the limited size range for each
individual collet means many will have to
b purchased, and the total cost will be
high. Another major disadvantage to
many users is the limited size that a
collet systam will accommaodate, This is
likaly to be comparable to the through

hole in the lathe spindle, around 10mm
for tha smaller lathes, 15mm for medium
size lathes.

Uses

Collets will come into their own where
much small diamater work is 1o be
undertaken, sspecially if precision is a
requirement. Nowhere will this
requiremant be maore evident than in the

‘workshop of the clock maker and restorer.

Lathes made primarily for the clock and
instrument maker and ropairer are a
rather spacial case. These will have
available collets for a wide range of sizes,
probably in steps of 8.1mm., 0.2mm. and
0.5mm, the size range increases. This all
adds up 1o many collets, making a very
expansive item for the baginner 1o
purchase,

The simpler lathes, those primarily
intended for the model maker, are |ikely
to have ranges in steps of 0.5mm and
1mm from say Tmm to 15mm. Imperial
collets will be available with similar
incremaents. Collets for these lathes will
tharafora ba fawar and much lazs costly
a5 a rasult, but even so, still an expensive
item to justifly,

If your activity is modelling in the small
or miniature range, then collets could be
very beneficial, particularly if making such
things as very small screws, nuts, rivels,
axles, boat fitings and similar parts in
bulk. For the hame workshop owner into
heavier work, the requirement is not so
clear cut.

Peripheral uses

For the worker in larger components,
some of the peripheral uses that a collet
systern can perform may be very well
worth considering. Primarily, these will
entail the use of special collets to hold
thinner items that are difficult to hold
securely in either the three or four jaw
chucks. These items will be of a much
larger diameter than those held by normal
collets.

Photos 2, 3 & 4 show attachments for
use with the systemn illustrated in Photo
1. In this case the closing ring is not used,
but & draw bar and handie are made to
completa the system, As no material is
passing through the chuck, the presence
of a solid draw bar is of no concern.

The special collet, top right Photo 2,
can be seen (o have steps wirned into its
front face. The purpose of these is to hold
thin items that would be difficult to hold in
any other way. Photo 3 show this being
put to use. To extend the system, another
collet has been made 1o accept adaptor
plates for larger diameters. The one seen
in Photo 4 is gripping 40mm diameter
mild steel, with a cut of dmm being
applied. The depth of the recess in the jaw
is anly 2mm, so items down 1o 2mm thick
can be faced. This system was featured in
an evarlier issue of MEW 3. | would suggest
that these specialised collats will, for most
home workshop owners, be of much
greater use than the standard collet
systems. This is certainly the case in my
workshop, The system is also much more
tolerant of variations in workpiece
diameter, probably as much as + 0- Tmm,
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Non-round collets

In industry, collets for holding square
and hexagonal matenals are commaon,
typically for making hexagon head serows
and nuts. Unfortunately, few suppliers to
the home workshop list these, and
making one's own would not ba the
casiest of operations, Admittedly,
cancentricity is less crucial, but the
square or hexagonal hole will present a
challenge.

A meathod using saparate jaws 1o adapt
a standard round collet to take square
section material is shown in Photo 5. In
this case, jaws weare made for various
sizes, the smallest being 2mm square,
and the system works very well. This idea
was publishad in Issue 5% The article
related 1o square collets only, However,
starting with threa pieces of hexagonal
material to make three jaws for hexagonal
material would seem to be a practical
proposition. The jaws would grip the
haxagon on three sides only, but this
shiould, | feal, be sceaptable.

Collets in use

The method of using collets is
straightforward, and most considerations
have already bean discussed, To recap
briefly is probably warthwhile

First consideration is the size range of
the individual collet, If purchased from
naw, do ensure you know tha
manufacturer's recommendations
regarding the range of a single collel. In
the absence of any manufacturer's data,
start by limiting the range to 0,05mm, I
this appears to function satisfactorily, try
0. Tmm. Do not go further than this unless
you are confident that the collet design is
of a typa that is likely to do berter. Under
ne circumstances open up a collet by
forcing material into it larger than its
declared size.

Claanliness 18 an essential requiroment
of using collets and, after ensuring that
there is no contamination, metal swarf or
otherwise, a very little oil can be applied
to thae taper and to the threads on the
elosing machanism. On bateh production,
swarf can find its way in1o the collet and
its tapers due to workpieces being
removed and replaced, Ensure that the
itams being fitted are free of swarf, and
romove collets occasionally for cleaning,
especially if a sudden loss of accuracy
occurs. This probably indicates that a
piece of swarf has found its way into the
collet taper,

Keep the collets lightly oiled when not
in usa, as rust could be a disaster,
particularly in the body taper.

Do not over tighten when in use. The
need 10 do 80 usually indicates that there
i5 a prablem, This may be:- wrong size of
collet, swarf in one or more of the collet
slots, or damaged threads an the closing
mechanism.

Milling cutter chucks

This article contains information on a
number of limitations associated with
collets, which may act as a deterrant to
the purchase of such a system, However,
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Thin piece collet made with flanges. Maximum diameter 50mm, being used with 40mm
and taking a dmm deep cut. The depth of recess is 2mm.
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Collet adaptors to enable a standard collet to be used with square or hexagenal material,

these articles do relate 1o turning in tha
lathe, and | am concerned should any
reacler interpret them as comments on tho
use of collets in their wider applications
Because of this, | wish to stress that thera
is no really acceptable altarnative when it
comes to holding endmills and the like. In
this area of activity, collel chucks designad

for the purpose are essential. Even those
iustrated in Phutu 1 ara not adequate
for the purposa

The essential features of a milling
cutter collet chuck are either collets having
a thread to mate with that on the cutter, or
those with a shallow taper, as illustrated
in Drawings Sk 2, 3, or 4., _oi

References
A collet chuck for the Compact 5. Issue 7 page 18,

Lathe collet assembly. Issue 7 page 46.
Thin work holding. Issue 8 page 36.

Collets for square material. Issue 5 page 36
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One of the regular contributors
to these pages is Bob Loader,
who has described a number

of accessories for the Unimat 3
lathe. In this article he takes a
wider view of the lathe and its
capabilifies, and gives some
tips on its use, which would
apply equally to any of the -
smr.-l{er machines on the
market

years. It was a present from my wife, and

datas back to when the Maodel Enginoar
Exhibition was at Wembley, her preferrad
venue. It was cosy, she says, the ultimate
accolade.

Onae of the stands had an offer which
included accessories with the lathe, a
running cantre, a tool set, a compound
slide and other axtras, | was [ust looking
whan my wife said "Have one”. | asked for
time to think, walked around the show a
bit more, and want back and hought it.

I have been a Unimat 3 user for about 10

A convenient machine

| haven't ragrattad the purchase. As
Photo 1 shows, my working space is
limited, and it fits in nicely. It can be
mounted on a base board which will fit
easily on a Workmate, which is my bench.
It can also be fastened to the top of a small
chest, like the one in Photo 2. I'm no
woodworker, but veneared chipboard is
easy enough 10 make things from, so next
time there is some redundant furniture,
give it a thought. The sort of small chest |
mada can store most of the tools and
equipment.

Easy to move

The lathe is light enough to carry about
if necessary. | carried it home the day |
bought it, by underground and raitway.
Thare is no need for rollers, scaffold planks
and hernias when it needs moving.

On sunny days, when it is a shame to
be indoors, it can be carried outside and
the machining done al fresco. With an
extension lead, | can follow the sun or seok
out the shade, Photo 3 was taken on such
a day, the only problem iz to avoid the
ripaning shallois.

— i .

Small enough to fit in anywhere.

B

The u:h'no fastened to a hm made choest.
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A versatile machine

The Unimat is my machining cantre. It
does the lot, turning, milling, drilling and
sometimes, jobs it wasn't designed 10 do.

For drilling, the chuck is held in the
headstock spindie, and tho work clamped
of held against the faceplate which is
scrawed 1o the tailstock. Alternatively, the
work is clamped to & small angle plate, the
milling table or sometimes, clamped
directly to the cross-slide.

Milling uses similar methods, and the
machine becomes a two axis milling
machine. A dial test indicator s an
important extra, because work which has
1o be in alignment, like the block in Photo
4, needs setting. One of tha smaller ones
like tha Vardict typa 'C’ shown ig a good
choice; there is a very good small
magnetic base to suit it, although, in this
case, the pillar at the back is a more
convenient support.

A small dial test indicator is a useful setting up aid.

Use a hacksaw for roughing out,
it looks horrible but saves wear
on the machine.

Turning

As the machine is a lathe, its designed
function is 1o turn cylindrical wark and flat
faces. The tooling supplied with the
machine is adequate for starters, a three
jaw chuck, centres, a face plate and soma
tools of various shapes. There is always
scope for making extras. For example, the
tommy bars which operate the opening
and closing of the chuck jaws can, within
reason, hava mora substantial extensions
made. All it needs is a length of 12mm
staal bar with a hole drilled in one end
about 12mm deap, to take the tommy bar.
This will give that little more leveragn
sometimes needed for some work which
has to ba really tight, but this must not be
ovardona, for fear of straining tha chuck
mechanism,

Another useful accessory which will not
take too much making is a larger face
plate. The one with the machine is a bit on

Turning work clamped directly to the face plate. Note the home made carbide
tip tool holder.

the small side, and only has three
clamping slots. A lot of work won't clamp
vory effectively with three bolts or clamps,
although it is sometimes possible to bolt a
job directly 1o the face plate, as in Photo
8, especially if tha boit holes don’t mattar,
or ¢an ba got rid of by subsequant
machining. The job shown is the body of a
four jawed chuck, another home made
BCCRESOTY.

Both tha four jawed chuck and the
larger face plate have been described in
past issues of the magazine. They are not
the sort of eguipment used every day, but
thers are some jobs which are made very
much easier by using them,

After roughing out, the turning takes no time at all.
Make it easier for the lathe

If it is possible to rough out work
first, it makes the turning easier and
saves a lot of time, This Is so for large
diameters which need a ot turned off. A
hacksaw is a vary good roughing tool.
Photo 6 looks n mess, hut look at
Phote 7. and the reason for doing it is
plain. It didnt take many cuts to go
from 6 to 7.

No matter what size a latha is, it is a
compromise betweaen taking a faw Iarge
cuts at slower speeds and feeds; or
mora cuts at faster speeds and feeds.
My preference has-always been for
heavy cuts, but only when | am using
machines which will stand it, With the
Unimat, it is far better 1o take the
smaller culs, as it doesn’t have the
power to do the heavy ones, snd it can
cause damage, even burn out the
motor.
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Small work is impossible without a centre.

A home made boring bar holder.

56

The Unimat has a lovely range of high
epaads for emall diamater drilling and
turning. k is only the large diametars
which it doesn't like too much, so these
are the ones to go easy on; anything over
about 40mm will be large to 8 Unimat.

Turning tools

I use a mixture of tools:- the ones which
were supplied with the machine, High
Speed tool bits, '/4in, square and 3/18in
square, and sometimes form 1ools shaped
from carbon tool steel, mainly old files,
whera the shapas are difficult to grind.
Anather very good tool is the type with the
throw away tip in tungsten carbide. | have
been using these for plain wrning for
some time, What | won't use though, are
the holdaers. | think that nearly £40 is a bit
steep, and | have a broad streak of
meanness when it is a choice between
buying and making, especially when the
making isn't too hard. So | have made my
own holder. a double ended one, both
ends of which can be seen in Photo 5.
The only difficulty | had in making it was
adapting a cap head screw by turning it
into a countarsunk ong with an angle of
60deq. included, instead of the more
normal 90deq. This screw is what holds
the insert in place. In Photo 8, the end
doing the cutting is for facing, the other
and being for turning.

Tungsten carbide tips make the
difference betwaen taking a cut of Tmm at
300 rpm and taking 2mm at 800 rpm. They
will also be better for the harder and
tougher metals, and resist the abrasive
action of some synthetic materials like
Tufnol.

Use the centres

Many turning jobs benefit from the
support and accuracy of cantres. The
support is often the most important. What
may look to be quite a safe set-up 1o cut
can aasily glve an imitation of a whirligig
and ruin itsell, under “battle conditions™,
s0 use the cantres. If there is p running
centre in the set of 1ools, you don’t even
have to bother about lubrication,

Between centre turning is the most
accurate mathod, and Photo B shows an
exampla, Tha bush baing turned has been
get up on a parallel mandrel, which has
been trued up botween cantres to fit it, If
the wark has to he super accurate, the
cantre in the tallstock would not be a
running one, and the live centra in tha
headstock would ba one which could be
trimmied 1o the 60deg. angle. With a small
Iatha like the Unimat, where the head
centre is merely a hardened one fitting the
latho spindia closely, it would be better to
hold & piece of steal bar in the chuck, turn
it to the 60deg. point, and use a carrier
with a bent tall to engage one of the chuck
WS,

The tailstock centre will also be useful
to support work like that in Photo 9,
where a bolt is used as a mandral 1o hold
a couple of discs. Without sdequate
support, the job would be at risk, the grip
in the chuck not being all that it should be.

Small and slender work must be
supported. The job in Photo 10 would be

impassible without i,

Maodel Enginears’ Warkshop
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Using reverse jaws to hold a dise,

A useful boring bar

Photo 11 shows a home made boring bar
holdar, made specially to it the Unimat
toolpost. The “/18in. bar is located in a
reamod hole, and clamped by a screw closing
2 split. Using this tool makes it sasier to see
what is happening, and easier to set the tool
Photo 12 shows a gear blank baing bared
out using this tool.

Turning short angles

A compound slide is one of the first
setossones to gat if there was not one
supplied with the lathe, Without it, short
angles ke the one in Photo 13 would be
impossible, For longer angles, and tapers
longer than the compound slide travel, there
are other techniques, Luckily, most of the
anghes which need to be turnesd will be wathin
tha scopa of the shidea,

Holding large diameters

Somae large work can be held using the
three jawed chuck with the jaws reversed as
in Photo 14, The altermatives are to hold cn a
mandrel, if the work has a hola in o, or clamp
direct 1o a faceplate, as mentioned carlier. The
fun starts when the work is larger than the
swing. The only solution to this is to maka &
raising block. It takes a lot of time and trouble,

Four jawed chuck work

Photos 15 & 16 are two examples of four
jswed chuck sat-ups. Both operations could
be done by other mathods, but a four jawed
chuck is somatimes quicker than making
another sat-up. The chuck shown is the home
madae ona mentioned earfier, As well as
holding square and oblong shapes, it can ba
used for setting or re-setting round work very
accurataly in conjunction with a dial
indicator,
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Dilling work like this must be clamped.

Some drilling can, with care, be hand held,

Using the faceplate as a drilling table to
counterbore a component.

5R Model Engineers” Waorkshop
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Drilling

As long as the maching isn't
overloaded, it adapts quite easily to the
drilling process. It needs to be done
carefully though. For example, | would drill
an 8mm hole by starting with a No. 2 or
No. 3 centre drill, then a 3mm drill, then a
5 or Gmm then the 8mm. This doesn't put
the maching under unreasonable strain.
Whare the drill s small and the drilling
easy. as in Photo 17, the work can be
hald by hand, I thare is any doubt,
clamp it. Larger drills and harder
materials must ba clamped. Work like that
in Photo 18 will be dangerous if it isn't
clamped. In this example, the larger
faceplate is being used as a drilling table,
making usa of the slots to use strap
clamps., with cap head screws into tee nuts.

The small faceplate can also be used as
8 tabls, but clamps sre needed to hold the
work gacuraly. Photo 19 ig of such a job
The three jawed chuck is being used to
hold an end mill with a shank too big for
the drill chuck. The cutter will be used to
countarbore the block for a cap haad
SCrew.

Because the drill chuck supplied with
the machine will not hold drnills or cutters

A crutch centre for cross drilling

larger than 8mm, | bought a chuck which
is threaded 1o fit a Black and Decker drill,
and made an adapter to fit it to the
tailstock or headstock. It s a {airly simple
job and well worth doing, the anly extra
things 1o buy or borrow being a ~/8in,
UNF tap and an M14 x 1 tap, The M14 one
& an asset which will be useful for many
jobs around the Unimat

Where the positions of drilled holes
need to be accurate, a setting like the one
in Photo 20 is useful, The work 8
clamped on the milling table on the cross-
slhide, and the pitch between holes can be
indexed by using the cross-slide. Notice
that packing has been used to raise the
work to the centre line.

For cross drilling round material, a
crutch cantre is useful, see Photo 21. It
is a small ves block fastensd to a turned
flange and spigot. The spigot is a good fit
in the tailstock barrel. My home made
ong will cope with matarial up to about
25mm, over that, the job is best done by
ather method. Where possible, the job
should be clamped, which is why the
gadgat hag a generout flange, large
enough to take cltamps like those n the
photograph. It is a good idea to clamp
evarything being dnlled
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This sort of milling must be done very carefully.

Milling

Remember, the larger the cultar, the
more strain on the machine, so there
are limits to what can be done.

Among the tools advertised for the
machine, there is set of fly cutters.
Forget it, unless the materials to be cut
ara always soft and non-meétallic. The
Unimat doasn’t like interrupted cutting,
and fly cutters hit the work with a bang,
Any cutter ovar about 12mm will be
hard work for the machine, The only
axcaption is the circular saw, where the
araa of the cut is small,

Photo 22 shows a typical milling
opearation, using a 6mm slot drill, The
work is clamped against a fence, by the
parallel clamp for location, and by a
strap clamp to hold it down on the
table. Even for this quite shallow slot, |
roughed it out with a hacksaw, just
using the slot drill 1o clean up. Smaller
work like thal in Photo 23 can be just
nipped with two small clamps against a
small angle plate, To line up the angle
plate, | screw the face plate on to the
headstock, and push the angle plate up
to it while tightaning the bolts to hold it
down. If avarything is clean, this way of
setting is accurate enough for most
work. If it has 10 be better, the surface
of the angle plate can be set to a dial
1est indicator,

A simitar but larger milling job is the
one in Photo 24. It is located against
the same angle plate and securely
clamped. It is the body of the four
jawed chuck mentioned earliar. The
slots being milled have been drilled
first, then hacksawad roughly 1o shape.
The milling, once again, is just the final
little bit. Even so, the machine doesn’t
like it much, and jumps about if it can,
To minimise this, it s essantial 10 lock
the saddle and to put a drag on the
cross-slide by half locking it. It is very
mueh a little by little process and will
not be hurried,

One of the worst jobs to attempt is
the one in Photo 25, It must be well
roughed out and will shake and vibrate
terribly, another example of little by
little.

| have made a vertical attachment for
the lathe (Photo 26), and It does the
job, { Photo Z7), The small vice
holding the work is home made too,
uging only the Unimat. The only
problem with the vertical head is the
time it takes to set up, and it is usually
quicker to use the milling table. I | had
a separate motor unit, | would parhaps
use it more.

Other applications

The only limit to the variety of work
the Unimat will do is the imagination of
the user. It can be used to cut threads
by hand winding a gear train
connecting the lathe spindle to the lead
screw. It needs a few components
making and a few gears, but it works,
even if it does look a bit Heath
Robinson, Photo 28 shows the gearing
for cutting a pitch of 3mm. Of the gears
shown, the Tufnol ene has been made
on tha Unirmat

Muodel Enginaers” Workshop



An indexing gadget for cutting a small
gear by shaping.

Indexing

There are several ways in which the
lathe can be used for indexing. One way
1510 use a gear like the large one In
Photo 28 and 1o fix a detent pinto a
convenient place on the lathe casting.
There is always one somewhere. By
replacing the gaar with index piates of
various hole cirgles, it is fairly easy 1o cut
gears with the vertical head and suitable
cutters. For small gears, an even simplar
attachmant is shown in Photo 29. A goar
of the right number of teeth is mounted
behind the blank to be cut. The sprung
plunger is fastened 1o the lathe bed, and
the gear shaped using a form cutter held
side-on in the toolpost.

Dec "96
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A nice little mover

Thinking of the work which has been
done on my Unimat, four jawed chuck,
large face plate, small machine vice,
raising biock. grinding sttachmant. set of
tailstock centres and many small tools and
gadgets, it has certainly earned its koop.

Theve are a fow snags. A little more
power 1o take larger cuts would be handy,
and would stop the belt slipping and the
switch box on the motor from spitting
sparks.

Then thare is the sggravation of the daft
QO rings suppliad as driving belts, They
braak fraquently, and at the most
ingonveniant times. I'm waiting for some
nice kind rubber technologist to design a
belt of a size to fit emall Isthes, made from
insertion rubber or & similar strongar
material. | shall not hold my breath
waiting.

As it is a emall machine, it is no trouble
to fit it with a splash guard, | made one
which fits on the back of the chest it stands

A sorew cutting gear train, it looks primitive but it works,

omn. It 15 a good place to attach a small
light. The one | use is a clip-on, sold at
British Home Stores. | have no connection
with the store, | only mention their name
because | have not seen the light
anywhare alsa. it takes a 40 watt reflector
Bulb with a small screw fitting. | think there
ara more and fess powsrful bulbs, but the
AD watt sults ma. Spare bulbs are sold in
packs of two and they last a long time.

I hope some of this will be a help to
those who have a Unimat, or similar small
lathe, or are thinking of getting one. Thay
are very good where space is not available
10 house a bigger one. They are good at
making the owner think up ways and
maans of doing things which they aren't
really designed to do, this is where | get
my anjoymaent.

Al this year's show, | was looking &t o
slightly larger lathe, one with autematic
feeds, all the gears for screw Culling and
more lovely features. My wife nudged me,
“Go on, have it", she said. | answered,
“"What? and spoil my fun!” @
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Mylord lnthe with an o TR "- your lathe probably
e\ L 2 has the gears required

to cut metric threads to
an acceptable level of
accuracy. David Dew
describes how it’s
donr:d and hl:;si‘
prepared Wor
tables which will help

to reduce set-up times
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here is a creeping, insidious virus

slowly pervading évery workshop

in the land. It gains entry, usually,
through the odd repair job, but
cansolidates with the introduction of
non-English machine tools. Introduced
to this country in 1969, Matrification
Prolificus in the home workshop is most
virulent when it comes to screw-cutting.
This article shows that you can
owarcome M.P starting with the more
expensive, most acourate solutions and
working to slightly less accurate, ‘no
cost’ methods,

The pukka way

If you had an old industrial screw-
cutting Iathe, say 6in. centre height, and
withaut a Norton screw-cutting gearbox,
then it once had a sel of change wheels
up to 120T. If it was an upmarket model, it
would have a 1277 as well. 127 is a prime
number and Is half of 254, 25 4mm = Tin.
exactly. Using magic descnbed later, tha
1277 in the gear train will cut an exact
metric thread, even thaugh our old
leadscrew is 4tpi. The problem with
maodellers’ lathes is that they are not
exactly scaled down from bigger ones,
and the standard change gear set does
not go up to gears of so many teath. The
Mytord 7 for exampla stops at 75T, the
Drummaond Round-bed at 64T or 68T (two
designs.) Hence, an assumption arose that
small lathes could not accommodate the
huge 1277 wheel like their bigger
brothers. “It ain't necessarily so”, and
some yaars ago | found a way of using
Myford's listed 127T whaal. It is pretty
obvious that it should fit on their
‘guadrant’, or else why would they make
them? A normal simple train won't fit, but
introducing a ‘long idler” (the two 20T
wheels on one stud) solves the problem,
as shown in Figure 1.

Table | is for Bipi leadscrows. Lots of
extra data is added, so that nearly all the
information required for a job is on one
lime. | tried to add three wire measuring,
but that did get too complicated, due 1o us
not all using the same size wires (drill
shanksl. Whichever table you use, it can be
in your workshop near the lathe. Table 1 is
an expanded version of one that | first
showed in Mode! Engineer about 15 years
ago. This, hopefully, is a sufficient
solution, It covars all the recommended
metric pitches and a few more besides.
Using the framework of the table, it is
easy 10 invent pitches not shown,

If you intend using a Myford without a
Narton box for the next ten years, then for
about £27 this 127T wheel might be worth
acquinng, should you expect to mend or
madify things slightly modern. It is
cartainly the quickest 1o set up.

“What about my old Drummaond?, a
127T for that will be 9 '/4in, diameter!”
One solution to that {advocated recently}
would be to have a pair of fine pitch gears
to insart in the train. One would be 127T,
and the other could be 50T. With the 10tpi
leadscrew, this would give a basic pitch of
1mm (6QT drives 127T). 40 DP steel gears
appear wo be strong enough, and are
commercially available for about £25 from
Hinchcliffe Precision Praducts (Starforth
Lane, 541 002). The 1277 would be 3.2in.
o/d.
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Metric threads in Myford 7
Table 1
Conversion : YverldR )igrven(aN) = Picly) x 40027
Emor : No error
& TP (= 31.175mm exactly) Leadssrew
Sud Pich 15t Saud
Coarse 2:* mm di dN  dr
Pitch
M3 2017 4 40 25 S0
MO 1089 0§ 0 P
M2 10.62 3 60 25 S0
M201 10,35 0.5 50 30 6l
Mi6 10.08 2 40 28 50
MiZ 095 10.75 70 20 20
Mi0 051 10.5 60 20 a0
ME 0.68 10,25 50 20 20
M 084 ! 40 20 0
0.49 09 40 50 45
MS (43 0% A a3 30
041 0,75 30 20 20
M (.38 0.7 a S0 0
032 0.6 0 25 20
M3 .27 0.5 20 e
M25 0.24 0.45 X 50 35
M2 0.22 0.4 0 50 40
ML6 0.19 0.35 20 S0 5
0.16 0.3 20 50 k1)
M12 014 0.2% el S0 sl
(iR} 0.2 20 50 n

L

Pel

. T~
t el
B T

2d50d  Lond Trawel

N i0deg
dN

30 (21 127 0 0RS N.09x

lead 0078  DDK6

Scew 0063 0074

Gewr 0053 0062

B 0042 0049

127 0037 0043

wd 0032 009

0,027 0031

0ol 0028

0019 0032

D.0i70 0020

DOI6D 00183

00149 00172

DOI28  0.0148

00106 00123

0, 0.0110

S:ow 00074

02,0053 nﬁ&

0.0043 00049

Table 11
Conversion: DAY Diven = Pitchyy ¢ 6vz00
Eevor - 0000125 in |
B TP (= L1 73mm exacily) leadscrew
= ;
Course  mm mm 4R
Pitch
M36 217 K {083
098
M3 1.49 14 60 20 35 40 21° 50 074 86
M24 1.62 3 45 23 21* (60 Idler) 40 D63 74
M20 1.35 2.5 45 30 21* (50 idier) £ 053 062
Mi6 1 08 N 45 0 70 0 X 60 D42 049
Mi2 095 175 45 +0 45 r Laa gt e 50 07 43
M0 0.xl 1.5 2]* S0 45 (35 40 032 037
Ms L8 123 45 40 21 4001 70 027 031
Mb . ] 30 el as % 45 % 021 028
A9 2 45 25 2* W 2" O 019 022
M3 43 3 0 50. 30+ 50* 3§ S0 0170 020
Al 75 45 40 5 s 2 70 D60 OIES
M4 I8 o i 3 21% (60 Idler) 4 0149 0172
ph. 7 6 21 50 48 40 20 78 0128 0148
M3 27 3 21 S0 45 40 20 60 0106 0123
M2 M 45 45 40 2 3 2 70 0096 0110
M2 22 4 r - 5 21* (60 Idier) n ODRS D09
ML& 19 33 a5 40 T30 XU 70 0075 DOE6
.16 3 21 o0 45 3 2 7T 0004 0074
ML2 NE) L g 1 A 21*. & 2° 70 D053 A062
1 0.2 21 S0 30 60 21* onay 049
A cheaper way Hare are some.,,
Ratio decimal wrror
“I'm not spending all that much, the 81N - 0. 31406083 ]
lathe is only £3,000 new! Aren’t there other 031496063 x 0125 i x 754 = 1
ways?” Yes. Any pair of gears that are near 6 - 0.31500000 +0.000039
10 the correct ratio will give noarly a {This cuts 100 fine) (0.00125. in 10in.}
correct pitch. 151 B D3B8 Q000188
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Metric Threads on Myford 7
Table 111
Conversion: DAYenariven = Pitchy) « 2270
Hrror 00214548 1 ;
BT (= 1175 mm cxscily) Leadwcrew e T
Sud Deepth Pirch 11 Sted Ind St lLead Travel
Coae  mm m dR dN 4R dN dR  Saew E ek
Phck dN
M036 2T A 40 .. 88 e . 50 0.085  0.098
Mo (81 15 55 IDLER . . 50 0074 ﬁllli
M24 1,62 3 o] 50 NaS - 70 0063 0074
M20 135 15 55 IDEER . . 70 0053 0062
Ml6 1.08 1 AU 0 55 v . 70 004z 0049
Mi2 D95 175 20 S0 55 . - 0 0.037 0.045
Mi0 0.K1 1.5 0 0L S e - 0 0032 0037
Mi o6k 125 20 R TS i 0027 0031
MO 084 20 o AT e - 70 0021 0025
042 0% 1} N8 N S N 0019 0022
M3 043 08 20 0 20 25 585N 00170 0,020
Wosx B 2 4 €8 B e
M . ;
03z 06 20 ' RRe MR - - B, 00128 00148
M2 027 03 20 50 2 40 585 N 0.0106 00123
BA threads on Myford 7
Table IV
Conversion - Rundom
Enor - Sec talse
TP = 1175mum eancily
BA  Depth istSed  20dSted  Lesd  Depth Trvel Emor
mm Pich dR  ON dR  dN dR  Sciew Inch 2P Per
dN deg  Unit
1] 1 40 X W - - 127 0024 0026 0O
0 1 20 LI TR - ki) 0.0021
i 0.9 40 0 48 - . 122 0021 0023 0O
2 081 20 245 50 45 127 apis oot 0
2 (L} B | 50 81 . 127 0
2 081 25 35 e 0 0. 00006
3 0.73 20 50 13 - 127 0017 0019 0
3 073 20 a0 30 65 0,0037
4 o6 20 A W - s ﬁ’ 0016 0017 g_m,
4 066 20 30 40 - "
5 0.5 20 50 3 65 T0 Do4 0015  0.00060
1] 053 20 S0 PLl - - 60 0013 0014 00016
7 048 20 -\ T - - 60 0ol oMMz o022
(Not normally practical) 21T wheels whers possible, so it's
21 - 0.314285M 0.000875 worth a look, even if you only have a
(This culs coarse, 0.0214in. in 10in.) standard set. For fine pitches, the
B2 . 031521739 +0.000257 Myfard chart uses another 21T wheel,
{Not practical] but you won't need that until you get

The 63:200 is a very well established
ratio, and the one used by Myford in their
tables. They introduce a cheapar 217
wheel. E6). Before the conversion was
standardised at 26.4mm = 1 inch exactly, it
was as good a convarsion as one could
get.

It breaks down like this..,

§3:200 sﬂﬂﬂhgmusxsa
LI xesx 460 % 75 x 50)
= 1mm pitch

Unfartunately, there are not many
other pitchas which can be set up
without an extra wheel containing
threes and sevens,

Table Il is mainly copied from
Mylord's table, but amits the use of
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down to 0.4mm pitch - 631pi! All this
table of trains is more complex to set
up than using the 1277, as they all use
two studs.

| have come across text-books which
say that you can use the 62 tooth wheel
as the leadscrew whea! (Driven),
"Because it is almost exactly half of
127.7 Years ago, | beliaved this {books
don't lie!l), | got all screwed up over
tha gears | could use on my
Drummond. The pitch-error is gross -
0.0079in, par inch,

Nothing to buy

The last conversion pair we could
look at is 22:70 = 55:5 x 35. We can
obtain this ratio with standard change

wheals. | constructed Table Il from
these. This covers a useful range of
pitchas, and uses only standard
change-wheels, all of which are set on
only one stud down to ‘26tpi°, and use
two studs down to ‘S0tpi’. After that,
you have to borrow 8 wheel from a
friend!

The accuracy of this is (as abova)
0.0021in, per inch (or,0021mm per
mmj, so for normal lengths of nuts, the
error will be unnoticeable. Just don't
try cutting a leadscrew with it

This is the ultimate answer for the
“never in my workshop" type, Faced
with a repair job, he can convert (say)
1.5mm pitch to 16.9331pi and use Table
Il to find that reciprocal {0.125in. x 30 x
55)/(50 x T0) gives 16.9691pi. With a
grunt of satisfaction, he will produce a
first class job. Showing it down the
club he'd say "Metrick. ‘oo needs
metrick? All done with standard English
changewheels an a good ol' English
lathe!”

BA - metric screws for
modellers

We have all managed very wall for
years using BA screws with their funny
sizes and pitches. We are now told that
they were metric all the time, but what
peculiar pitches thay have.....

1,00, 0,80, 0.81, 0,73, 0,66, 0.59, 0.63,
0.48, 0.43mm

Look at all those prime numbers to
erack! | had a go, and constructed
Table IV using the ratios above and a
set of gear ratio tables, | got down to
8BA fairly easily, which | thought was
far enough. When considering the
arrars, do take account of the usual nut
thickness, Thus, the 0.0037 unit error
for 3 BA means an actual pitch arror
over the length of engagement of about
0.00013in.

Pays yer money - takes yer
choice

From the above tables, you will be
able to cut metric threads to an accuracy
that you can choose to suil your pocket
and how convaniant it iz, Ara thay
correct? Numerically, yes. Can they be
sel up as stated? Table | | know is O.K.,
and Table Il is mainly Myford. Table (1l
and the BA threads have not been set up

you may have to rearrange the order of
gears. You could feed back the result to
the editor and we could have a sot of
revised tables in two years time.

All this was for my MLY, which 1 still
wse 10 cut metric threads, but | went
wpmarket during the recent price slump
and now, | mainly use a Super 7 with a
Norton gearbox. £160 for the bracket
and metric conversion set seems quite a
lot to fork out, espacially when it
appears, from the manual, to lose the
rapld change-over to fine fead, It would
be good to correspond with a user with
gxparience af this, with a view finding
soma technical and economic solutions.
| made a special ‘quadrant’ for fine feeds
on the ML7, and consider that to be
most successful, so it might be possible
to repeat something like that. i

Maodel Enginears’ Workshop



A CENTRE DRILLING
ATTACHMENT FOR
THE MYFORD ML10O
TOPSLIDE

At last year’s Olympia Exhibition, Len Walker of Torquay displayed a number of accessories for the
ML10. His method of making one of them is described here

his attachment can be quickly
I clamped to the topslide, replacing
the normal tool clamp, to deal with
jobs requiring cross-drilling, tapping or
milling, either at 90deg. to the lathe axis,
or at any other required angle. Once
maltched 1o your lathe, this facility is
always ready to hand,

My own camaé into baing many moons
ago through finding a scrap piece of lovely
mould steal in the Toolroom scrap box -
and roughly to size. However, | have
sketched o simple welded version in mild
steel, using stock material.

In theory a 90dey. angle chamfering
cutter held in the lathe ehuck, with the job
traversod across it, would produce the “vee’
as required, Because of the limited cross-
slide travel available, this is not possible,
and additiomally, the cut would bo rather
too much for a small lathe.

A simple, robust method is o usa a
sharp 90deq. angle chamfaring cutter in a
harizontal milling machine, with the work
clampad directly to the table, Adjustment
of the table height, accurately controls the
position of the “vea’ in relation to the
mounting face {see Fig. 1)

First though, it is necessary to establish
the ‘centre line of headstack to topslide’
dimension. Make sure that the topslide face
is frea from burrs, and is flat. Turn, in situy,
an odd place of steel 10 (say) 0,980 dia. x

'12in. long (see Fig. 2) and, using feelers,
measura the gap to the topslide. Half the
0.980 dia., plus the thickness of the fealers
acuale tha spindle 10 topslide dimension
for your lathe, (Make a careful note of this -
it will be useful for many other jobs)

Looking at Fig.3, the ‘spindle to topsiide
dimension’ plus 0.250in. (half of a 0.500in.
dia. siiver steel test piece) gives the
‘clocking height’ required to position the
‘vaa’ correctly. Maka a satting plece (from,
say Sdin. dia, steel) to exactly this height,
using a surface grinder, if available.

Having established the essentials, lat
battle commence! Make the vertical and
base pieces to drawing (see Fig. 4], drilling
and tapping as indicated. Drill and ream
the ||U|L for the fixing stud and machine
g!&‘l fdin, dha, wress in the base. The

f16in. wide x 1/16in. deep recess forms a
step at the edge of the base, and ensures a
‘clean’ corner at the junction of the base
and the vertical section, Chamfers are
required along the edges, as shown, as
praparation for walding.

You can now weld the two pisces
together; | prefer arc welding for this sort
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of job. After welding, clean up and make
the bottom maounting face fiat, { Fig. B),
eliminating all tendency 10 rock. On a
surface grinder, if available, clean up the
top face, then réverse on to & magnetic
bllock (check for burrs) to grind the
mounting face (Fig. 6}

Transferring the job 10 the hoarizontal
milling machine, clamp as shown in
Fig.1., square with the table. A 80 deg
chamfaring cutter is mounted in a collet
chuck, or in a heavy duty drill ehuck, By
adjusting the height of the machine table,
the cutter can be positioned to star
cutting the "Vee'. As saon as an embryo
‘Vae" has baan farmed, the axacl position
of the table can be set, using the
previously made clocking height setting
piece in conjunction with a Dial Test
Indicator (D.T.1.). By comparing the herght
of the selting piece with that of a 0.500in.
dia. silver steel test piece clamped in the
‘Waa', tho table can ba adjusted as
necessary, Use the clamp belonging to the
attachment - but don’t farget to remove it
bafore taking the next cut! Do a re-check
before going in to full depth.

Take your time and enjoy the exercise.
The setting piece gives a faithful
rafarance, which can be used as often as
required with complete confidence, even i
the D.T.I. is accidentally knocked.

If you really want to go
1o town on accuracy (and
why not?), you can mill
the Vee™ as described, but
sl it, say, 0.005in. high,
and by mounting the
attachment (complete
with 0,500in. dia. test
piece clamped in position)
on tha |athe topslide,
compare the height over
the test piece with a
0.500in. dia, bar wrnad in
situ in the lathe (Fig, B)

A D.T.l. mounted on the
lathe bed and clocked
over the ‘'master’ 0.5800in,
dia. bar, than compared
Wwith tha test plece
clamped in the Vee', will
asccurately indicate haw
much must ba removed
from the mounting face of
the attachment. This is
easily done on tha surface
grindar, by turning the job
upside down (as shown in
Fig. 6] on a magnetic

The tool as displayed at the last M.E. Exhibition.

block. Measure the job before grinding,
note down the size, and remove the
required amount. (Once again, if you
know the size when you started, you can
arrive at the size required - no sweatl)
This procedure should achieve an
accuracy of about =0.0005 imch. Nice to
know when a job really matters, and
f anyway, there is the sheer pleasure of

getting it nght. g

A typical use for the tool, drifling an angled hole, dead on centre, in
a piece of bar.
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PCB track current rating

From Harold Hall, Berkhamstead,
Herts

Having read Mr Lea’s letter IM.E,W.
lssue 37 page 68) regarding FCB
current rating, | feel | must commeant
once more. | am aware of the
requirement for tracks to ba rated for
mimnimym volf drop in the case of
complex electronic applications. | have
seen tracks in excess of 15mm wide,
sized to limit voltage differences
between components, and yer carrying
only milliamps. These are sized for
voltage drop. and current rating is not
a consideration. This is largely a
rrrl;;lnrr-rntrrrf for rn’_‘Jmpa'o_h;' cr'rg: uJIIa'.
having very many components, and
readers involved in sueh would suraly
understand the requireament

Howwver, the use of PCBs in genuine
high currant applications appears fo be
overlooked by Mr Lee. A typical
application for the horme workshop
would be & vaniable speed drive
controfler, where the powaer
compaonents, power transistors,
thyristors etc., are mounted directly on
fo the PCB. In such an example,
currents of 20 amps would not be
unusual, and my earlier commaents
most definitely apply.

The ratings | quoted are based on
the IEC326-3 standard, though my
figures are lower, as | have applied
some down rating for added safety.

Relays are frequently PCB mounted,
being used for switching loads of say
30 amps at 250 V AC, Electromail relay
352-963 being a lypical example. The
corl may be controlled via an electronic
circuit whilst typically, the relay may
switch a heater supplied from the
mains.

MHaving mentioned 250V AC, this
brings another vital point to the
surface. Charts for electronic circuits
have quoted distances in the order of
1.5mm between track having 250V
between them. This may be acceptable
on rhe basis that the 250V is from a
low power source, In the case of a high
fault level power source, such as the
hause mains, then creepage (distance
along a surface) and clearance
(distance rn air) must conform to the
standards laid down for that
environment, typically Bmm and Emm
respectively. | have seen many a PCB
designer fall down on that one if
coming from a pure electronics
background.

{ must add that | am quoting figures
from memaory, and they are an
indication only.

The variable speed controliar
featured in Issue 3, page 60, shows an
example fed from 240v mains and
controlling a8 110V DC motor. The
circuit shows no isolating transformer

ro the electronics, so this is also at
250V with respect to earth. From this, a
safaty comment is worthwhile. Da not
assumae that a plece of electronic
equipment is safe to handle, just
because it 18 amploying low voltage
circuitry. If thers Is no isolating
transformer, it can still be at mains
potential with respect to garth.

Finally, Mr Lée stales that cables are
rated for acceptable volt drop and not
temperature rise, It is true that for long
cables, the requirement is that the volt
drop at the load should mat be graater
than 2.5% of the supply voltage. For
short lengths, the majority of cases, the
cablé 15 current rated and can vary
considerably for differing types of
insulation for the same core size.

The mast common cable insulation
today is PVC, and ralings for this are
based on an operating temperature of
70deg. C, wheraas mineral insulated is
also gquite common, and can run at
105deg. with a correspondingly higher
current rating, evan though the voit
drop (V/amp/metre) is much the same.
Thig ean ba observed from the ratings
for these and other cable insulation’s in
the IEC and IEE regulations

Martek drill sharpener - the
next step

From Alan Bourne, Reymerstone,
Norwich

In reply to Mr, Daniels” latter on the
Martek drill sharpener, | too have
experienced problems similar to thoss
mentioned by Mr Daniels, | thought
they were due to 'finger trouble’, s0 I'm
grateful to him for proving otherwise!
He's quite right in saying that closing
the collet tends to raetract the drill,
affecting the depth setting,

Also, he’s right in saying thar the
drill can slightly rotate during collet
tightening, probably due to the collet
grip edges engaging with the drill
flutes. | find this more noticeable with
drilis below '/din_ diamatar.

Since the prassure of the drill on the
wheel is minimal for best sharpening
results, | find that extreme tightening
of the collet isn't needed. My
experience is that errors are least when
the collet is holding a drill which
raesults in the collet baing about half-
closod.

I hawe the DIY version, while Mr.
Damiels has the other one, so | don't
have the cut-adjuster screw mentioned
in his letter. Either way, the ovarall
answer is “No, | have not found the
answer to this - yet”, Accepting the old
and tried viewpoint that two heads are
batter than one, Gordon Read and | are
‘hawing a big think® about this lot,
When our present project Is done and
written up, we can [urn (o this one. We

may or may not find & solution; time
will tell. The task is easily defined, i.e.
to make a chuck inside a small outside
diameter, which will take a range of
diameters and hold workpieces firmly
where they were originally placed. An
easy dafinition to make, but it remains
(o be seen how much ‘fun and games
ensue in getting to a practical device!
Be assured that if and when we
succeed, M.E.W. will be the first to hear
of rt.

In praise of Link Up, thanks for
replies

From Paul Gold, South Shields,
Tyne and Wear

I placed a free advert in your
magazine for plans wanted for cannons
dating fram the Napoleonic wars to the
American civil war, | have been
inundated with help and plans from &l
aover the country. Could | please take
this opportunity to thank everybody
who got in contact with me, as it would
take for ever to answer all the letters |
have received, but special thanks to Mr
D. Wilcox, Mr J. Lake and Mr R
Horsfisld, plus the scoras of local
contacts I have made. | am afraid | lost
quite a few numbers and addresses
due to a German Shephsrd puppy who
lovas devouring the peel and sticky
fabels | use for telephone messagaes.

Thanks to everyone,

Experience with a Griptru
chuck

From Richard Atkins, Wanganui,
Now Zealand

Harald Hall in his article A beginners
Guide to the Lathe, Part 2', Sept/Oct
‘96. Issue 37, deals with the use of 3
and 4 Jaw chucks. When raferring to
the Griptru chuck, he seams less than
enthusiastic,

When | realised a life-long ambition
and acquired a Myford Super 78 some
22 years ago, | bought a 4in, Pratt
Burnerd Griptru Instead of 8 normal 3-
Jaw. My experience is contrary o
Harold's commants. It has never been
nacessary (o use the 4-Jaw ro get true
running. In fact. the 4-Jaw has only
Dean used for odd shaped jobs.

The Griptru is easily adjusted to run
true with great accuracy, certainly
within the demands of model
engineering. There may be a need to
re-adjust for different diameters, but
avan so, this is much quicker than
seiting up 8 4-Jaw, and of course il
does all 8 normal 3-Jaw can do.

| consider the Griptru to be one of
the best developments to come owr
way.

Model Engine




