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In this issue

We continue in this issue with our series
on motors and their speed control, with
some cormnmants on the possibilities for
varying the speed of AC motors. One of the
strengths of M.E.W. (s that it meets the
need of those individuals who wish to have
the satisfaction of making an itermn of
squipment, and for this ta be accomplished
at 4 saving in cost over that obtainable
commercially. In many cases the finished
itemn will also incorporate facilities
considerad worthwhile, but not to be found
on the commercial products.

From correspondence received, | know
that readers are looking for the same
benefits from making their own speed
controllers, Unfortunately, inverters for the
control of AC induction motors are very
complex and well beyond the level of
complication that could be considarad for
M.E.W. There are doubtless a few readers
who have the expaertise 1o conslruct such an
itemn, and if any reader has accomplished
such a feat, | would very much like to learn
about this, no article however,

No cheap route

Readers are frequently looking for the
possibility of making items using surplus
componants or materials 10 save on cost,
this would most definitely not be appropriate
1o the construction of an invarter. Of course
there will always be that electronic whiz kid
for whom thie is not a valid statament.
Another factor is that some parts of the
circuitry are working at mains potential and
use guite expensive components, the
potential for danger and expensive mistakes,
all make it an impractical proposition. In
any case, it is probabla that new
components, purchased individually, will
cost as much, if not more than, a complete
commercially available controller.

The article therefore concentrates on
those units available commarcially, with
some background information to enable
their working and limitations to be more
fully understood.

DC Motor speed controller

In issue No. 3 (winter 1990) of M.E.W. an
article was publishing relating to a high
voltage (110/220V DC) DC motor speed
controller. | would like to hear from any
reader who successfully or otherwise made
this item, and what type of motor they used
with it. There would appear to me to be a few
errors in the drawings, some of which were
referred 1o in Scribe a Line in the following
issue. If you can help in this request, an early
reply would be helpful, please add your
telephona number to your letter,

Brough Superior motor cycles
The article in issue 15 regarding Albert
Wallace and his interest in Brough Superior

Mator Cycles has been well received, and
raaders have written detailing their own
connections with such machines. Should
any readers have now, or have had in the
past, a Brough Superior motor cycle, Albert
would very much like to hear from you.
The information will be helpful in the club’s
attempt to log the history of all the
machines made, Maybe if you have not
had a machine yourself, you may know of
someong who has one now, or has had
one in the past, he would be very happy to
learn about any such machines, If you can
help, please send your letter to me and it
will be forwarded to Albert, whio will
without doubt make contact with you.

Club Newsletters

Also in issue 15 was mentioned the fact
that M.E.W. was applicable 1o many othar
activitias besides madal angineering. Many
of these would have their own national or
international club or association, and |
suggested that readers may like 10 spread
the word ragarding the magazine amongst
the membaers. It has since occurred to me
that most of thesa national and international
clubs will have their own newsletter, in
which we may manage to gat a mention.

If you belong to such a club, | would be
pleased to learn of the address of the club’s
newsletter editor, to whom | will send a
copy of Madel Engineers’ Workshop. Also a
Wwarkshop visit may bé possible and soma
publicity for the club may result, as it did for
the Brough Superior club in issue 15, and
the Hornby Railway Collectors’ Association
(Chris Ford’s Workshop) in issue 11,

Co i ived
Since having taken on the position of
Editor of Model Engineers” Workshop, one
aspect of the situation which | have found
both encouraging and surprising, is the
amount of correspondence received.
Fortunately, vary litthe of this is eritical of
M.E.W. in any way, and in more than a few
cases, very much the reverse. Unfortunately
this has placed greater demands on my
time than had been envisaged, and a little
Bconomy appears to be a requirement,
Many readers who have corresponded with
ma will have found that in an attempt to
limit the time taken, and to ensure 3
prompt reply, | use a range of standard
letters, Even so, | have reluctantly coma to
the decision that, for the time being at
least, unless correspondance posas a
quastion and therefore requires a reply, an
acknowledgement will not be sent. | do
hope readers will not find this too
unacceptable. The only thing | do not wish to
do by making these comments in the
magazine, is to dissuade any reader from
writing who otherwise would have done. So
please do keap sanding in your thoughts, and
as | mentioned in an earlier issue your
telephone number may be of halp.

Material Specifications

Have you ever been making a number of
parts on the lathe and going along very
nicely, until a new bar of material has to be
started and found to be not so free cutting
as the last. Of course the responsibility for
this is both that of the user and the supplier,

the supplier cannot be expected to be that
specific, if the user is not that demanding,

or does not mark up the stock as 1o whathe |

or she has in their possession,

I can remamber the time, at least in the
UK., when potatoes wara just potatoas,
wall maybe wa had reds and whites, but
that was as far as it went, Now we have
potatoes bagged and marked, as a
requiremant of law | think, with such
namas as Cara, Desirde and Romano. To
anable the best uses 10 be made of these
we are told which are good for chipping
and which for baking etc. To what extent
the information is made use of in the home
may be questionable, but it is there for
those who feel the need. No doubt this
information is now available as a result of
the discerning consumer demanding it.

Should we, the home workshop user,
not bé more demanding réegarding the
materials we purchasa? To assist in this
some details are intended to be published
in a future issue of the magazine as s00n as
the details can be established. If anyone
has any information or observation that
they fee! may be helpful in preparing the
article, | shall be pleased to hear from you.

Mark it

It is probably that material purchasaed to
a given specification will get stored along
with other matenal, and if not adequately
marked, its precise type will become
obscure. To overcome this, mark one end
with the type using number and letter
stamps and always cut off material for use
from the other, if stamps ara not svailable
then just centre punch the end, say ong
mark for BMS type EN1A, two muarks for
stainless and so on.

Thought provoking

In the last issue | commented on the
standard of design evident in the items
published from tima to tima in M.E.W., and
explained that if perfection were the
requirement, then filling the magazine on a
lang term basis would become difficult. Of
more importance | considered, was the fact
that articles were frequently published to
be thought provoking and thereby
encourage the readar to put his parsonal
stamp on a design,

Even before this was published a letter
was being penned by Chris Ball of Canada
making largely the same commants fram
the readar’s point of view. Tha latter is
published in Seribe a Line. What do other
readers think?

Readers Survey

Elsewhare in this issue you will find a
readers survay. We regard these as
axtramaly imponant, ths results give us a
good idea of what you think of the
magazine and its contents. It also gives the
back-up departmeants to the aditorial taam a
good chance to build up a profile of the
raadare of MEW.

Can | ask you 10 spare a few minules and
fill in the questions, we will even pay the
postage. | am sure that a good response
will assist everyona involved in the
production of the magazine to bring it aven
closer 1o what readers require. With all
sorts of minority interests in the
readership, It will give us guidance on how
best to cater for their needs, as well as
those of workshop enthusiasts.
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SCRIBE A LINE

Your views, your pages! Your opportunity to make your point, ask the
question or simply pass on a snippet of interesting advice to others, Your

letters for publication in Model Engineers’ Workshop are always welcome

Denham lathes

Can any reader help Mr M Sorkin to
determine the screw culting gear train
requirement for his Denham lathe?

| have acquired a Denham lathe No. 3097
but without all tha gears for screw cutting. |
can obtan gears and modify them but am
unsure of the sizes inumber of teeth) to
obtain, as | am having a problam when
altempting o cut thraads.

When cutting threads | find that
subsequent cuts do not always line up with
those made earlier. | am an experienced
turner having been employed in that trade,
and am using the thread indicator as per
normal practice. The output for the gear
train is not taken from the end of the lathe
mandrel as is more normally the case, but
from an auxiliary spindle taken from the
ond of the geared head. | wonder if the
ratio betweean the lathe mandrel and the
auxiliary spindla is not 1:1, and is therefore
causing me to having a problem. Can any
reader advise me, perhaps telling me the
number of teeth requirad on the goar tram,
or alternatively the way to establish these
mygalf? Does my other reader also own
one of these lathes,

Making a Box Angle Plate - ageing
castings

Ron Bernhardt, author of a recent article,
answers my question regarding the ageing
of castings. Fettler and Derek Walters also
ocommaeant

In answer to your question, at the
bottom of column one on page 47 of the
article, may | offer the following comment:

“The purpose of the ageing process is to
remave the locked in stress/es that are
generated, in the casting during the cooling
stage, which could otherwise cause
parmanant distortion subsequent to the
finish machining operation/s. Experience
has shown thar the natural relief of these
stresses requires periods of from three
months 1o two yaars. For industry today,
the method is outmoded,

“If one has access to the equipment the
easiest and mast effective method of stress
raliaf is to heat the casting, in a furnace, to
full red heat, abour 850 deg. Centigrade,
and soak at that tempaerature for at least
one hour (this time period is actually
dependent on the bulk of metal in the
casting) afterwards the casting is allowed
to cool slowly, either in the furnace or
ramove it to some other safe place
protected from the chilling effects of air
draughts e.g. buried in ashes, sand or lime.

“Another approach would be to rough
machine all of the faces of the casting,
including the inside of the box, before any
finish machining is carrigd out.

"l guess any action taken in this regard
will depend on the degree of “concern”,
given to the matter, by the constructor.”

From Fettier

| would like to mention that, in answer to
your ‘Editarial’ query on page 47 of Issue
15, castings were left outdoors to ‘weather’
for at least three months (up to six if time
permitted) so that they could normalise
and stabilise. There was some concern in
the motor trade when high production
rates came into being for cylinder blocks
and cylinder heads; the 'Old School’

rackoned that uniess the castings were
allowed to weather they would never hold
their accuracy or alignment when
machined. | have heard it said in this
context in days past that “A piece of old
iron was far batter than a piece of new”,

And from Derck Walters

| warked many years man and boy for
an internationally respected firm of
spacialist electric motor manufacturers,
cast fron frames and brackets whan
received wera shat (not sand) blasted,
coated "Suncorita 245° (antl corrosion) and
left outside for 110 2 months as 4
minimum, Fabricated frames and brackets
and shafts were normalised, shot blasted,
@ivan 2 coats of ‘Suncorits 245", then feft
outside for 2 weeks as minimum before
pre-machining. After pre-machining left a
further 1 week bafore final machining.

Aluminium cast frames and brackets
were shot blasted when received and left
for 2 weeks before pre-machining, then a
minsmum of 2 days before the final, The
above is fairly typical of machines buiit to
M.O.D. N and V. standard.

Peatol lathes

Tony Jeffree is in the process of
expanding the usefulness of his Peatol
Iastha, and on route has found his C.A.D.
package to be user friendly

| purchased a Peatol lathe about a year
ago, intending to learn “the craft” with the
aim of trying my hand ar clockmaking. |
suppose that | am not alone in discovering
that with most of my model engineering
activities, a consiclerable proportion of the
time is spent in constructing additional jigs
and tools to supplement those available
commevcially; at this rate, my first clock
will be complete in around ten years from

| realised early on that a dividing head
would be an essential accessory for the
Peatol lathe, and that with suitable design it
could serve a variely of purposes in
addition to the obvious one of indexing for

for worm carrier =
1/8" Aluminium angle

Locking bar for brake

2.250

=—1.000—

Adjustable mounting plates

\ —— Adjustable indexing
’ arm/plunger assembly

l— 1,250 —]

Frame fabricaled —
from 2"X2"X1/4"
Aluminium angle

< 0.125

2.000

1/4" dia holes for T bolts

~—1.000-+ DIVIDING HEAD FOR USE
WITH PEATOL. AND
L 1.250—] OTHER SMALL LATHES

Protractor; interchangeable
with division plates

Worm & worm
carrier assembly

modified
chuek arbor

Spindle -
IMT drill

32 DP by 30T worm wheel

All dimensions in inches  ©




gear culting. Hence, the enclosed diagram,
which shows a side view of my prototype
dividing head.

lam currently thinking through the
constructional defails of the IMT version of
this device, with a view to building a
second head. The enclosed drawing was
done using AutoSketch for Windows; | was
given a copy of the software as a Christmas
presant and thought it would be & good
learning exercise to try and draw the head.
My verdict so far is that is extremely easy
10 use, @and as you can see, produces
drawings of very high quality (subject to
the expertise of the designer in using it!).

(Hopetully some articles an making
attachments for the Peatol lathe will be
published later in the year, as articles have
been promised, but not yat received. If you
are a Poatol owner, we would like to
receive your offer of an article, or two,

Thi @rticle on CAD has been delayed, in
the interest of maintaining a balanced
comant in the magazine — Ed.)

A thinking curve

Chris Ball of Canada considers that the
designs proposed in most M.E W. articles
are the starting point, rather than the final
conclusion, for any item to be made from
them. | am inclined to agree.

May I add that | find the magazine
geanerally excellent and a stimufus to
thinking, even if | don’t build anything from
a particular issus. | like fo evolve my own
daesigns, or “improve” on published ones
1o suit my purposes, but most things are a
synthesis of ideas "stolen” from others
who, no doubt, did the same thing, We dao,
after all, learn virtually everything from
others, past and present, so that even
“original” ideas have the seed sown from
somewhere, even if we can't identify it. |
did build two of the six-station saddle stops
(Apr./May'92) but reduced the numbar of
pisces by adopting the form of Myford's
own rear-mounted stop, Thus a central
bushing serves as bearing, retainer, index
and alignment adjustment - only three
main parts in all. [ changed the mounting
plate for the stop bars to accommodate an
existing spring loaded stop (from M.E.),
which is more versatile in same
circumstances, so both are available at all
times. Nothing very clever, of course, but
they probably wouldn't be enhancing my
lathe if these authors hadn't been willing to
share their efforts, What really irritated me
wag that Mr. Vickery should use the guick
change box for a mount when the idea had
not aven crossed my mind in the hundred's
of times | have studied my lathes! “He who
has eyes ...”

| would like to throw one ‘brick,”
however. | consider the inclusion of
advartising within the body of MEW. not
only a nuisance, but a deceptive practice in
as much as advertising pages are
numberad as though they are part of the
text. | find it much more awkward 1o look
back to find ads and don’t like articles split
up. M.E. was, until recently the same, so
this would appear to be a poor paolicy of
ASP. | used to be in the habit of reading
ads front and back before tackling the
letters and articles and knew where to look
when | wanted to aorder. Sorry, but I'll
probably tell advertisers | won't deal from
internal ads.

Stainless steels

Hare are some comments from a

June/July "93

commercial environment on the machining
of stainless. These have baen sent in by
G.F.A. Dartnell

| noticed in M.EW. a query about
working with stainless steel. | work with
stainless steel a lot in my job, solid and
sheet form. Our welder uses TIG welding,
you get a nice neat weld, no splatters like
you do with stick welding. | always clamp
my work before welding also clamp
stiffeners to help stop distortion, stainless
warps a lot when welded. When machining
or drilling stainless | drop the spead by
about one third of what | would use for
mild steel, When using hole saws or jigsaw
| run my drill or jigsaw through a speed
controller otherwise it burns them out.
When cutting stainless | use Rocol cutting
fluid, for tapping I use Trefolux cutting
paste when turning or milling | have the
coolant running full blast. When drilling,
tapping. dieing or turning | slways use
H.5.8. taols.

[ hope this is of some use.

Esoteric materials

M.J. Atkinson would like to know more
about the less commaon materials

Whilst | appreciate the differences
between some steels and alloys, | am
wnable to find information about some of
the less popular alloys, such as
Hiduminium and magnesiurn alloy to
mention just two,

Would it be possible for any reader to
provide information, or details of & source
of information, on the varous materials
available, their properties and uses. | seemn
to remember an alloy, lightér than HE15
and HEZ0 alurminium but much harder,
which wouwld be ideal for crankcases.

Also where can | find a supply of Delrin?

Stainless steel in Boat building

Daorek Walters, ona of our boat building
readers, comments on the use of stainless
steel and other materials in such an
environment

| gained axpearience from building and
operaling a boat in mainly salt water over a
period of late 1960°s to 1987, mainly in the
Poole/Southampton area, down o Exelor
and ta Shoreham. Before starting to build |
went around several of the yards that still
built wooden boats, gleaning useful
informatien on do’s and don'ts in general,
Keep off stainless fittings because then not
much was known about them, keep off
brass at all costs unless it was Admiralty
brass was the ‘word’. The buzz metal then
was silicon bronze,

1 built my Lysander bilge keeler sail boat
from mahagany marine ply, glued, nailed,
and scrawad using silicone bronge, it was
expensive but lasted the boat’s life until |
gold her. (She is now on the Thames at
Lechlade.)

The prop. shaft was sillbroz. in a rubber
bearing, the prop. al’broz., both in as new
condition when sold,

Howwaver, the rudder was very heavy
and made from teak, its pintles and screws
were Stainless stool, type not known at
time of purchase, but came from a well
known chandlaer in Poole.

On a fair caim day off the Dragons Teeth
reef off Swanage on going about the
rudder fell off without warning, it was
saved only by the emargency halyard, | got
homa by laghing a paddie as a rudder, |
could only just cantrol her,

The metal was literally eaten away
whera the two converging strips came
together along the inside, althaugh |
always chacked the boat prior to setting
out, this fault was unseen until it failed. It
could easily have cost my life. The pintles
were changed for expensive sil/broz.
forgings, also the scrows. Never, never use
brags scrows of nails in a wooden boat
below the water ling, if they failed in a
heavy swell she could well split open, Don't
use them where thay can be in contact with
Balt water or aven salt laden air.

The problem is rapid dezincification of
nearly all brasses except Admiralty brass, a
harel brass. Looked at under & microscope
it looks sponge like, and has only about '4
or less of its original tensile strength. This
can also apply to chrome plated brass as
was found out on the Egyptian dredger, the
Kofo in 1964.

Forged head and rolled thread steel
screws, black steel nuis and washers if shot
(not sand) blasted then heavy zinc plated or
Sheradised and kept well painted are a
good cheap alternative under the water
fina, fit them using Duckhams Keenol
marine grease (so you can part them later).
if looked after will probably outlast
stainless,

| enclose a photocopy on stainless
problems which may prove of interest.
(Send a S.AE. marked "Stainless Problems’
for & copy of this - Ed.)

Square and polygon holes

D.I. Oxley briefly suggests an approach
for making hexagon sockets

| was recently shown a copy of Model
Engineers’ Workshop (I think it was No. 14)
which contained on pages 14-18 an article
titied “Drilling square holes” and which
also mentioned polygons. The underlying

©

message was that one needs a special drill
uriique to each size of hole and also to each
shape, ie, number of sides, together with a
hardened guide plate containing a hole of
the exact size and shape of that to be
subsequently machined. At the end of the
operation the hole formed would not
accepl a [rue square or polygon by virtue of
the imternal radii at the corners. For those
of us for whom model engineering is a
hobby and for whom the formation of such
holas will be but a few spread over a
lifetima, is all that aggro really necessary?
(No, but it is an interesting principle - Ed.)
In the case of holes the skilled craftsman
fand | am not amongst their number) can
file out to shape from a starter hole.
Broaching causes some deformation of the
metal and is more appropriate (o “garden



engineering”. In the case of sockets a
machining operation is necessary anyway
and it makes sense that the basic method
ba common to both holes and sockets.

In Jan 1992 | machined a socket farmead
on the W0 (Wall Drive) principle to suit
0.525in. A/F hex in MS, and more recently
rmachined & hole to suit Y:in, AF hex in
brass - which | reckon to be the smallest
sizer that can sensibly be tackied by we
amateurs,

The Sketch shows the arrangement and
the actual machining operation becomes
an gxercise in setting up with disciplined
control over the movemant of the various
feodscrews,

Boxford: information sought

Roy Stone of the Philippines suggoests
some areas for possible articles, we will
always be pleased to receive your offers.
On the other hand, if you are unable to
provide 8 complate article, perhaps you
can send some comments on the subjects
in the form of a letter for publication in
SAL

Boxford lathes never achieved the
popularity of the Myford with rmodel
angineers although visirs to technical
colleges and other institutions of learning
suggest they found a market amongst the
Sstudent population,

As a consequence Boxford owners have
been starved of information covering
accessories and alterations to basic
rmachines, | have long hoped to see an
article on a leadscrew hand-wheel, possibly
using gears, but to no avail. Any offars?

Some years ago thera was mentioned in
a lerter to Model Engineer of a motor-cycle
clutch grafted to a Boxford underneath
drive countershaft, together with a disc
brake | balisva. Details given wers
insufficlent ta really allow a copy to be
made and space in the cabinet is axtramely
limited. Suggestions would be well
received.

Moare recent accessories for lathes,
milling machines, etc. include electronic
pasition read-out devices. A varigty of
sensing bars seems to be available at
widely differing prices and it would be
useful to have a comparison betwean tham
plus a faw hints an fitting mathods which
the average owner could adopt.

Az always I look forward 1o future issues
of MEW. which is a brilliant concepl. Does
anyane have a surplus of early issues?

Quick tips - a bumper bundle

My request for quick tips in issues No, 15
has proved very fruitful, but will still be
happy to receive more. | am however
publishing these from John Redbond and
D.M. in Scribe a Line

From John Redbond

1) I have not used a conventional scriber
for 30 years or more. | use an Eclipse No.
122 pin chuck with a size 1/5 darning
needle. These needles are only 60p for tan
and when one becomes blunt I just replace
it with a new one. One always has a sharp
scriber without having to re-sharpen and |
find that my marking oul is more accurate.

2) The article on hole gauges prompted
this one,

[ have a list of the Decimal sizes of all
twist drills from Yin. to 13mm. The list is in
size order starting with the smallest and |
use these as hole gauges which | find are
quite accurate encugh for my purposes. |
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also have three Moore and Wright hole
gauges, ¥in. to 2'%in. to cover the larger
sizes. | enclose a copy of my list just as an
example. (Send a s.a.e. marked Drill Sizes
for a copy)

3] The article on the foot switch
prompted this one. | use an old, eylinder,
vacuum cleaner for clearing dry swarf from
my lathe and milling machine and this !
control with a foot switch. Not home made
but bought from a radio junk shop.

The cleaner will not handle large
amounts of “curly” swarf, of courss, but
it’s great for small chippings and cast iron
dust.

| know not whether you will class these
as “Quick Tips®, but [ find them very useful.

As for the magazine!l. | am nor a
mechanical engineer by profession but |
enjoy reading it very much, | find it very
informative and continue to learn from Jt. |
particularly enjoyed the article on building
a garden workshop. It is well written and
illustrated.

| also take Model Engineer, and have
done for more years than | care to
rarnamber, | find the two magazines
complement each other very well,

And from D.M. (with a little bit of
humour thrown in)

Thank you for M.EW. | have every issue
carefully filed and frequently rofarrad to
with as much pleasure as at the first
reading.

I note from ‘On the Editor’s Banch’ issue
No. 15 that the stock of quick tips is
diminishing. You mention also time being
at a premium. And | though myself to be
tha enly sufferer! At least that is my excuse
for failing to write earlier. Herawith, in
haste, are a couple for the quick tip file if of
any Interest.

1) We probably all find that swarf has a
habit of landing on the data piate of the g.c.
Gearbox {in my ¢ase Myford Super 7) and
in the course of its removal, may scraich
the surface. To avoid rendering the data
illegible, cut a ractangle of clear acrylic
sheet or similar material, the same size as
the data plate, round off the corners and
cut two holes in the sheet. The centre hole
should be slightly larger than the boss of
tha change laver and the second hole in the
top right hand corner should be slightly
larger than the base of the oil nipple. No
other fixing has bean found necessary. The
thicknass of plastic used was about 0.03in.
which is sufficiently flexible to be
persuaded into position. A paint brush
whisks away the swarf in seconds. No
scratehes in 20 years.

2) How many of us, having produced
with great care, an accurately graduated
indlex collar, have experienced the grief
following a mistake with the number
stamping? 40, 50, 90, 70. Guilty m'lud.
Avoid it this way. Place a emalil equare of
‘Blue Tack’ or similar material as close as
possible to the work piece and as a last
opaeration prior to stamping, lightly press
the numbar into the 'Biue Tack’. In this
simpie way you will not only have selectod
the correct punch but will also have it
“right way up”.

3) How often do we find that the finer
drills instead of obligingly starting in the
centre punched hole try to ride round on
the surrounding ridge thrown up by the
swaging action of the punch? An old
gunsmith’s dodge will greatly recduce this
tendency. Grind three faces on the centre
punch point at 120deq. to produce a point

in the form of a three sided pyramid. Stone
these faces to produce clean sharp adgas.
The indentation now produced by the
punch will of course be triangular. See the
difference!

4) Medium Speed Tip: A representative
cama inlo the dispensary the other day and
seeing the serrated cap on my lemonade
bottle asked if he could have it. Since |
don't care for flat lemonade and the bottle
was nearly full | suggested he have
something else. He said he wanted
something to fit this. “This” being the
thumb-wheel from an East European
camera tripod, the material being
aluminium alloy and the periphery smooth,
| was amazed that such a thing should have
been marketed. Apparently his intention
was ro saw a slice from the bottle cap and
Araidite it into position. It ssemed fo have
the makings of a bodge-up so I suggested
he knuri the thumbwheel. A glazed look in
the eyes, an open mouth and total silence
indicated mvy ideas was not well received,
A prod in the ribs restored picture and
sound so | enquired if he had a lathe? No. A
thread.restoring file perhaps? No. But you
must have a bench vice with reasonably
paraflel jaws and a 10in. fiat file with safe
edge? Yes, "In that case”, said [, “Salvation
is at hand. You can knurl it”. Sound went
off again so before picture began to jitter, |
explained the method.

Place a clam of softar matarial than the
work piece (say a short length of plastic
angle) over the fixed faw of the vice. Lay a
praca of wood slightly less in thickness
than the diameter of the work plece
between the vice jaws so that when placed
on the wood the work piece will lig flat at
about mid-jaw height. Place & short length
of mild steel plate or similar bent at 90deg.
over the moving jaw. Grease this and the
safe edge of the file. Introduce the file
between the vice jaws, sale edge 1o mild
steal clam, milled edge to edge of work
piece. Carefully hold the file horizontal and
close vice 3o that the milled adge of the file
engraves the edge of the work piece (o the
depth of the milling. Proceed carefully and
with patience. When the above conditions
are met, gently tap the end of the file with a
soft faced hammer in order to drive the file
horizontally through the faws of the vice. If
the right conditions are mat & very
passabile knurl will be rolled onto the edge
of the work piece. More than one attempt
may be required but & little perseverance
will be rewarded,

After about a8 week, curiosity prevailing, |
telaphone the enquirar about the result. His
sweely pie answered the ‘phone. My
question was answered in a rather strange
way; “| haven't seen him all week. He's
been shut away in the shed making tapping
noises. He came out yestarday and gave
ma the housekeeping maney all in copper
coins, funny thing was though, they all had
rough edges like 10p pieces. | can’t
understand it",

Sounds as if you have a potential new
reader of M.E.W,

Weather Vanes

From Mr V J Kelly

| would like to make a weather vane, can
any reader please provide me with a
design, or details of any book which will
include a design or designs.

(A group of designs appeared M.E. 6
Novamber 1992 - photocopy reprints are
available - Ed).
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Garden workshops

The Rev, Ronald Hatfull expresses his
views on the subject of workshop wiring

The contribution by M. Hudson in the
February/March issue, Building a Garden
Workshop was of particelar interest as |
built a similar, but smaller, workshop a few
years ago.

Some concern must be expressed,
however, about the electrics.

I am of the very firm and considered
apinion that all wiring in such bulldings
should remain visible by being fixed to the
surface of the inside of the building and not
buried in the internal cladding insulation.

The reasons for this are -

(1) The wiring can be of the correct size
for the load, with no risk of over-heating.

(2) With the wiring remaining visibla,
there is much less risk of it being damagead
when fitting up shalving ete. Evan whan it
is known where a wire is situated, or it is
thought that it is remembaered, il is all too
easy to put a drill or a nail through a
cancealed wire.

(3) Needs change over a period of time
and however wall the wiring is planned
thare will coma a time whaen a sockel or a
light fitting is required in a different place.
When the wiring is visible and surface
mounted it is a simple matter to make any
necassary alteration. With concealed wiring
such alterations are very difficult or
impossible and which leads to temporary”’
hook-ups with extension leads or other
trailing leads that are themselves
hazardous.

One other matter of safety is the
reference 1o a “Distribution Unir’. This is not
specified but it must be emphasised that a
safety device such as an Earth Leak Circuit
Broaker iz absolutely essential in a
workshop situation, Fuses and ‘trips’
(ordinary circuit breakers) may protect the
wiring but they operate far too slowly to
protect an operator of electrical equipment.

(To comply with the requirements of the
IEE Regs surface wiring must be protected
if run in any position where accidental
damage is possible. This is likely to be
almost evarywhare in the home workshop
-Ed.)

Going metric

Jonas Beausang of Sweden wishes we
would use more metric units (so do I - Ed.)

| anjoy MLEW. very mueh and | have
baen a subscriber from the start. But | wish
MOFS diMansions were givan in mm.

In issue No, 11 the editor stafed that he
will make an attempt to achieve a gradual
change towards metric units. | don’t think
we have seen much of that yet, but hope
for it to coma soon, (With so many articles
already available, mostly in Imperial units,
it is not easy. Converting articles from
Imperial to matric is time consuming and
difficult and only possible for a few. | do
hope you will soon notice a move in this
direction, but it will be years and not issues
away bafaore the change is complate, Ed.)

| have a Swedish Blonquist lathe, centre
height 4iin. It has a 3 phase 1} hp motor
with variable speed control. It has every
thing | could wish for except a T-slotted
cross slide. | have a drilimill for milling
aperations but there are times | wish | had
& T-siotted cross-silde,

I have been thinking of bolting on a T-
slotted table but the thought of drilling
holas in the cross slide puts me off.

The other solution would be to have a
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professional workshop make one for ma
and that is expensive | understand, Are
there any other solutions? (Have readers
any suggestions to offer?)

Oiling Myford Lathes

P J Crampton refers 1o a recant Seribe a
Line letter

| have read the article on this subject in
the recent FebvMarch M.E. Workshop it all
seems very complicated,

For some 50 years | have oilad/greased
with an unmodified gun on nipples of all
construction by the simple expediency of
pulting @ piece of rag between the nipple
and the gun.

1| have a very ancrent Myford Super 7
lathe the only prablem nipple being that on
the step pulley on the clutch until | ground
the businass end of the gun down slightly
to fit. The same gun works aqually wall on
oll or grease but | usually use car chassis

@rease.
Hope this will be of help.

Hobbymat modification

D.1. Dawson suggests this simple idea
for a catch plate for the Hobbymat MD6S
lathe

| have just read Mr R. Knee's letter in
Scribe a Line for FelyMarch 1993 about
lathe chuck back plates. | have a Hobbymat
MDG5 lathe and when the chuck is
removed from its backplate, or chuck
flange, as the handbook calls it. 3 tapped
holes (M6) equally spaced on a pitch circle
ara ravealed. By making up a pin from 4in.
diameter mild steel and turning one end
down 10 suit the M6 thread, threading it
then screwing the pin into one of the 3
holes, the back plate becomres a catch plate
with its driving pin or dog. This is ideal for
turning betwesn centres and thare is no
neoed for a separate catch plate although |
believe one Is available for the Hobbymar
as a faceplate is also of course.

Dodges for threading

Mr E.T. Bartlett suggests a mathod for
getting worn taps to cut a little larger and
dies a little smaller

As Workshop Steward in the Club
Workshop a young member came 1o me
and asked have we got an adjustable tap
for Myford Mandrel nose thread 14in.x12
TPI He sent off for the Backplate and it was
too tight, would only go on halfway. | said
better too tight than too loose. [ had a
suitabie tap but it was well worn, it was
passed through but did not remove any
maetal, So it got me thinking; back in the
1930s when [ was a Wiraman working in
large factorias, offices and Town Halls
where all wiring was carried out in
Screwed Tubing (Steel) up to THin,
diameter with hand dies. These dies were
solid, and when you came to doing &
running thread for joining Z tubes that
could not be tumed due to bends, it was
necessary to make easy threads to run the
Socket down by hand, a new die would not
do this, s0 the trick was [o tin it. You got an
ofd milk tin, cut 8 strip ¥in. wide 1%in. long
and fold it in the vice into a right-angla,
langthways. You tucked this info the die for
finishing cut. | dicd a similar thing for the
1%in. tap. I held the tap in the vice and
screwed backplate by hand with piece of 3
thou, brass shim. It worked perfectly. All
wiremen used this method. Screwing rubing
all day was hard work compared with plastic
tubing and trunkings used today.

Ready made timber buildings

The following is an extract from an
Interesting leter from Royce Limb

The construction article by Mr M. Hudson
prompted the following thoughts. He is to
be commended on his thoroughness,
which also appaars o reveal considerable
background knowledge of the subject.

Due to & house move | was more or less
compelied to purchase a ready made
timber building and in so doing, though it
was new, several mistakes were made due
mainly to lack of sufficient forethought. |
quite enjoy woodwork and would have
preferred like Mr Hudson to have built @
purpose designed one and taken the tima
10 have done it proparly, had circumstances
allowed. For anyone thinking of buying
naw | have found out since that for our
purposes to house quite heavy and
valuable machinary, buildings advertised in
equestrian publications such as loose
boxes for horses are much sturdier and can
be comparibly better value for money than
rhose such as mine from commercial ‘shed’
builfders. For the the original building
measuring 20ft.x10ft. | say original because
a 12ftx6f. axtension has now been
married on to one end at right angles to it
to get the welding and cleaning tackle info
a more compatible environment (not
possessing a garage). This also may be
helpful in that the chosen material for this
is the profile steel sheets as used nowadays
1o construet industrial units, except mine
are the small 1in. profile and not the very
largre sort. Carefully thought out and and
cut to size very easily done with a 9in.
olectric dise cutter, five 12ft. sheats did the
lot. These were purchased subsequent to
an adverst by ‘Rose Steel Sheets’ of Market
Rasen. Lincolnshire wha [ found very
helpful and fair on price. The sheets were
built on to 2x2in. timber framing with the
correct sealed fixings supplied and finished
off at the front elevation (the only one seen
from the garden) with an artractive door,
window and weatherboard agssembly,
which has resulted in a complimentary and
pleasing feature to the workshop. The roof
will now require a suitable inner skin as a
condensation barrier and provision has
been made for air clreulation through it.

The sheets are aluminized both sides
with exterior finished with a weatherproof
coating. They can of course be painted if
desired for additional protection.

Rose Steel Sheets are on: 0673 843973,
Comtact Mr Rowlay Boulten.

Balzar or Belzer - can anyone
assist?

Brian Oliver of Australia is seeking
infermation regarding a device that he has
used in the past, the trade name of which is
Balzar or parhaps Balzer,

This is not a device that | have any
knowledge, therefore can any reader help
in any way. Does any readar have such a
device and could give brief details of its
construction and method of use.

Many thanks for a very interesting
magazine and the vary useful rips. | have a
quastion which | wondaer if gither yourself
or a reader could assist me with,

Many years ago | used a Balzar Backing
Off Device, this for making such items as
milling cutters, and it worked well. | would
like to receive any details of this simple
device and whathar it can still be
purchased, if so, frorm where?
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MILLING/DRILLING SPINDLE

FOR THE LATHE

In this article Tony Skinner
discusses the design for a small
milling/drilling spindle he is in
the process of establishing. It is
to be a rolling bearing version
of a sleeve bearing spindle he
has already made, this is the

one seen in the photographs,

He discusses alternative
bearing arrangements for the
spindle, and gives some brief,
but useful, in tion for the
application of rolling bearings
in general.

1. Outline

The detailed description of a milling
spindle by A. Longworth in Issue 13 is most
intaresting, and vividly illustrates the great
versatility and value that can be provided
when such a spindle can be used In
conjunction with a lathe,

| have been developing a milling/drilling
spindle system to mount on my old Myford
Typa M lathe (previously Drummaond 34in.
flatbed) over very many years. A further
substantial development is in the current
list of priority projects. However, the
following notes show the principles on
which its concept is now based and,
hopefully, will be of interest to stimulate
iddans in othar readars,

Photos 1, 2, 3 and 8 show examplos
from amongst its formats and possible
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uses, from which other uses can be readily
imagined. Section 5 discusses possible
modes of use in rather more detail

The main advantages seen for this
concapt are as follows.
1) Alternative reduction driven ratios (one-
or two-stage) are available between the
maoter and the spindle, allowing a range of
usage formats and a wide range of spindle
speeds, from a little under motor speed
{of around 3000 r.p.m., down to balow
200 r.pm.)
2) The unit is very compact, and in
whataver format the whaole unit is used, the
sub-units bolt together to form a single
assembly which clamps onto a single
1.25in. dia, pillar. This allows use of the
unit in a wide range of different ways. e.g.
on a vertical pillar bolted to the cross-slide;
on a pillar bolted to the vertical slida; the
unit clamped to the 1.25in, pillar which is
integral with my top-slide (then available
for milling or drilling at an angle to the
lathe axes); on a pillar which can be tilted
along the lathe longitudinal axis {then
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parmitting thraad-milling with V-adged digk
or single-point cutters).

3} The HTD 1cothed belts and pulleys used
in the drive are very good for power
trangmission, and can transmit substantial
pawer to the spindle even at the lowest
spindle speed.

4) Being somewhat modular in concapt,
maodifications could be made to one sub-
unit without very much effect on any
others, or, if desired, alternative sub-units
could be developad for specific purposes,

It should be carefully noted that my
current spindle shown in all the
photographs is a plain-bearing 2 MT
spindie and is held in a fabricated clamping
block. However, | intend, for reasons
summarised in Section 4, to change this 1o
a 2 MT gpindle running in ball bearings,
and this is the form of spindle proposed in
Section 4. This change would not affect any
of the usages shown. However, if anyona
considered a plain-bearing spindia to be
adequate for their needs, they could easily
adopt that format.

Tha cross-slide on my lathe is a plain
boring table with Tea-slots (see Photo 1),
Most straight turning and boring is now
done with the Mylord Dickson quick
change tool system. However, for many
years a plain 1.25in, dia. pillar was usad,
this bolting directly to the cross-slide. Tool-
blocks then clamped onto this pillar as
required, and this system has proved vary
rigid, and also versatile in geometry. In
fact, the only parting tool used even now is
an invarted one mountaed in a block at the
correct haight on its own 1.25in. dia. pillar,
which pillar is then bolted to the T-slot at
the rear of the cross-slide. This particular
pillar does have a base of 1.6in, dia., but
this set-up has never shown the slightest
evidence of lack of rigidity,

My top-slide bolts onto any of the cross-
slide Tee-slots and, as noted above, has an
integral 1.25in. dia. pillar onto which tool-
blocks etc. can be clamped at the required
haight (see Photo 3),

Clearly, other methods of attaching
cylindrical pillars could be fairly easily
devised 10 suit other lathe cross-slides, lop
slides ete., and any convenient diameater
could be chosan that would give adequate
rigidity.

The averall milling/drilling spindle
gystem comprises three main sub-units
(and In describing thesa, where a specific
name is 10 be used repeatedly, itis
italicised below), Firstly, thare is the 2MT
spindla (iterm 3) with its clamping block
(item 2), which clamping block clamps onto
the appropriate 1.25in., dia. pillar. Secondly,
a support frame (no drawings, see
photographs}, bolts onto the clamping
block and carrias the motor parallel with
the spindle, with varicus provisions for
adjusting tha motor position and drive belt
tensions. Lastly, a drive system of toothed
baits and pulleys, allows various reduction
ratios between motor and spindle speads
of between 1.25:1 up to 19.2:1, to transmit
tha 60 watt of motor powar 1o thae spindle.
When this drive system is used in its two-
stage reduction format, it uses a carrier
arm {no drawing) which then carries the
intermadiiate gpindle (no drawing) with its
permanently mounted 72-tooth and 15-
tooth pulleys. (See also Photos 4 and 6,)

As notad balow, somae finer detalis of the
dasign become specific 1o the motor
anyone decides to use. It is perhaps also to
be commented that some of these finer
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Intermediate spindie, with
72- and 15- tooth pulleys
and bearing housing

Carrier arm

Motor support frame

details have an appréciable content of
three-dimansional gaometry in tham,
which | was not able 1o resolve on the
drawing board, and s0 had to solve by
“trial and error correction” on the pieces.

2. Motor

The overriding item of this overall
systam is the motor. This has to ba small
enough and light enough to mount on the
spindle clamping block itself (requirements
considared not met by the Parvalux Wth HP
AC motor), and yet powerful enough to do
useful machining. However, developmeonts
in permanent magnet materials are
parmitting major improvements in motor
performance, The motor used was
advertised in M.E.W., in 1991 by Proops
Distributors Ltd. However, this company s
no longer extant, and possible alternatives

are noted below.

The motor used has a plain cylindrical
body, 65mm dia. by 98mm long, with 8mm
spindles each end of 15 and 26mm length,
and weighs 1.2Kg. It is rated at 30V, 2A,
3300 r.p.m., stall currant 20A. This is much
below Jth HP, but it has proved remarkably
powerful for its BOVW and small physical
sizo and, used with due consideration in
this layout with the alternative reduction
ratios available, is able to do some quite
straking machining.

I would not know whether motors
approaching these parameters could be
available from other second-hand sources.
Hawawver, Parvalux have some parmanent
magnet molors whose published
parameters sound eminently suitable: key
parameters from the Parvalux catalogue
are given in Table 1 below. For

Table 1 Parvalux motors
type ie % ~{ weight, Kg
o.d. | length cont. | 1hr. | 15 min. .
PM10 | DC 6 | 112 | 4000 | 60 75 | 100 12
3000 | 45 5 | 70
PM11 [ DC 8 | 131 [ 4000 | 9% | 110 | 130 18
3000 | 65 8o | 100 _
PM 1 ne 78 | 183 | 4000 | 120 2
3000 | 90
sp13 | ac 130 | 183 | 2800 | 150 53
SD1B| DC 99 | 144 | 4000 | 125 284
shunt 3000 | 95

15



comparison, some parameters of their
currant ¥th HP AC induction motor, Type
SD 13, and a DC shunt motor, SD 11 B, are
also included.

| gather from the Parvalux catafogue that
the rating of these permanent magnat
motors would be marginally reduced when
powerad from a full-wave-rectified supply.
Thasa parmanant magnet motors, PM 10,
PM 11 and PM 1, are available for 12V, 24V,
S0V, 110V or 200V DC supplies, and have
nominal speeds of 4000 r.p.m. i.e. slightly
above mina. Obviously, their input powar
requirements are somewhat above the
output powers listed above.

| have not used these Parvalux
permanant magnet motors, but their
parameters look extremely attractive and
they might be somewhat easier 1o mount.
The reduction in waight and size of the PM
motors over the AC motor, and even over
the DC shunt motor, is striking!

As people must generally use other
motors than that which | used, only
outlines are given here of my method of
mounting, etc., since this must be adjusted
to suit the particular motor used and the
user's prefergnce,

As a simple design to get my prototype
system going, the support frame for my
motor consists of two rods, walded into
end-plates 50 as to be parallel to the
spindle, and with all projecting parns of the
and-plates filed sway 50 that the motor
seats solely onto the two rods, One of
these end-plates is slotted, and bolts onto
the clamping block. The moter is then
clamped in its required position on this
support frame by two Jubilee clips. See
Photos 8 and 4. {See under Section 3 for
comments on alignment and tensioning of
the drive belts.)

The motor is powered from a
transformar and bridge rectifier, normally
at 30V. However, the transformar that
hapgpened to be available does in fact
permit lower voltages to be supplied to the
rectifier should this be desired.

3. Drive System

The other crucial feature of the overall
concept is the drive system which employs
HTD 1oothad balte and pulleys from The
Davall Gear Co., the belts being of 5mm
pitch and 9mm widith, This system has
excellent power trangmission capability,
including in the final stage of the 2-stage
format {far more than a smooth belt could
glve), together with coping with small
diameter drive pulleys with close spacing
of the pulleys {which the Poly-V belt system
might find somewhat limiting). The system
can be used either in a 1-stage. or a 2-
stage, reduction drive format. The motor is
normally used with a 15-tooth pulley

For normal 1-stage reduction, a 80-tooth
pulley is put on the spindle, this baing the
largest that will permit the spindle to
operate sl the latha centre height, giving a
4:1 reduction and a spindle speed of about
800 r.p.m, Photo 1 illustrates this farmat,
In this mode, the motaor is moved
longitudinally in its support frame for
alignment, and the whole support frame
maoved out on its slot to set the beit
tension,

For vary light work, or If spaca is limited,
tha spindle can be fitted with a much
smaller pulley, as illustrated in Photo 3.
where the whole unit is mounted on the
top slide. The minimum pulley size is that
whose central boss can just be bored out (o
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fit the drive end of the spindle: this can be
dotermined from the detailed information
in the Davall catalogue. In my case this was
the 20-tooth pulley, and the drive grub
screws are drilled in through the roots of
twa teath.

in the 2-stage reduction format, Photos
2 and B, the 16-tooth pullay on the motor
drives a 72-tooth pulley on the intermediate
spindle giving a 4.8:1 reduction in this first
stage, A 15-tooth pulley is Araldited
alongside the 72-tooth pulley on tha
intarmadiate spindle: if the 80-tooth pulley
is in use on the spindle, then an averall
reduction of 19.2:1 is achieved, giving a
final spindle speed of undar 170 r.p.m.,
which will permit quite large tools to ba
maunted in the spindle, e.g. fly-cutters or
end mills of at least 1in, diameter. Under
these conditions the 15-10oth pulley on the
Intermediate spindle could transmit of the
order of 120W power, which is much more
than my motor can supply. To minimise
power lossas, the intarmediate spandle is
mounted on two small shielded ball-
bearings Araldited side-by-side in a flat-
sided housing which just fits between the
side arms of the carrier arm. See below
and Photo 6.

The carrier arm to carry the intermediate
spindle is shown in Photos 6 and 8. As
the end-plate to my motor has very
convaniently placed bolt holes, a strip arm
bolts to thesa, and is bant to bring the 72-
tooth pulley into correct line with the motor
pulley: it has reinforcing side-arms welded
to it for staffening. Shaping this arm to
achieve the required alignment was very
much a “try it and see” operation, and the
whole item could still benefit from a bit
more reinforcement where the side-arms
join the section that bolts to the motor
endplate. A screw-end from the base of the
intermediate spindle bearing housing
shides in a slot in the outer end of the
carrier arm 10 set the tension of this
primary belt. The correct alignment of the
secondary belt, and its tension, is achieved
by sliding and rotating the motor, and its
attached carrier arm, in the motor support
frame. This can be an appreciable fiddle
but no better, and yet reasonably simple,
system for my motor has yet come to
mind. Other schemes may be more
appropriate for other motors,

As will be seen in Photos 6 and 6, the
side-arms have had to be cut away a bit in
particular places 1o clear the second-stage
beltin some particular geometries of use.
This was another aspect of thres-
dimensional geometry | could not predict
on the drawing board, and had to do by
"trial and error-correction”,

Claarly MIG welding is a particularty
conveniant way 1o attach the side arms. If
you do not have this facility, nor any
friendly MIG operator in a local ME club or
ME evening class, might you be able to get
some local garage to weld the pieces up to
your direction: Alternatively, | guess that,
with careful fitting and pinning, and a good
sized blowlamp, the assembly could be
silver-soldered, though obtaining any
additional stiffening at the edge of the
motor endplate, if desired, would be
difficulr.

The required drive belt length to suit
particular pairs of pulley sizes and pullay
centre distances has to be warked out fairly
carefully. The Davall Stock Gear Catalogue
referanced in Section 6 gives the accurate
farmula for this, together with other
essential data. Section 6 also gives data for
the belt/pulley combinations that | have
found suitable,

If it were essential to drop the spindle
speed further, this could be done by
reducing the supply voltage, but at the
exponsa of a considerable loss of
maximum power and torgua.

Clearly, my 60W motor has not the
power to give high metal removal rates,
but given sharp tools, with moderate cut
depths and feeds, extremely useful
machining can be done.

At present, the pulleys attach to the
maotor and 2MT spindla by v-anded Allen
grub-screws engaging in grooves in the
spindles. Under intermittent cut conditions,
these have shown a tendency to vibrate
loosa, for which no convenient solution has
yet been devised.

IT is also to be noted from the
information abova, that thig drive balt
system could handle the power from at
least the Parvalux PM 11 motor, whilst the
overall system could easily cope with that
motor weight and size.

4. Spindle and mounting block

The present 2 MT plain-bearing spindie
has done all so far asked of it, but is on the
list of priority projects for replacement by a
ball-bearing unit. This is for five main
reasons,

a/ For historic reasons, the bronze bearing
sleeve 10 the current spindle is 1in. o.d.,
which is oo thin, so that the clamping
force that can be applied ta it is very
limited, or it pinches the spindle.

b} | feel thet having the main spindle in
ball-beanngs would be better suited to the
relatively low power of my motor, and
would cope batter with the high end-load
of drilling.

¢/ | want to add a 14in. x 12 TP seraw
thread to the spindle nose, so that Myford 2
MT collets can be used in this spindle, and
it i5 net worth doing this within the present
branze sleeve.

d) The secondary belt in the two-stage
reduction format requires appreciable
tension to retain engagement on the
relatively small contact arc of the 15-toath
pulley driving the 60-tooth pulley at fairly
close centres and heavy load. Again, ball
bearings seem more suitable.
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eh This change to a ball-bearing spindle can
be done with only a small increase in
dimensiona, and, with the someawhat
modular concept, has no effect on the other
sub-units.

The question of cholce of beanngs, and
their arrangement, raises some interesting
guestions in view of the power and
versatility of this spindle. This is a very new
field for me, but the comments below are
my best distillation of the information | can
glean - if anyone else can improve on
them, | should be delighted. Also, the
raferance bearing guidance rules are
formulated for long running hours,
particularly in relation to fits of races onto
spindles and into housings, and | do not
know if these can be eased for the very
limited runming times hkely for most home
Bnginaears.

Obwviously, as will be more clearly shown
in Section 5, this spindle, with its power
and versatility, can be subject to very high
longitudinal forces (e.g. as when drilling
moderate or large holes), but must also
withstand large lateral forces when doing
many other operations such as milling or
flycutting. In addition, on some other
occasions, it could be subject 1o
appreciable “pull™ forces: by far the largest
of these, and with which the spindle in my
opinion must be able to cope without risk
of damage, would be in drill
“breakthrough”, and possibly even drill
“dig-in".

The ball bearing type designed to cope
with combinations of high longitudinal and
radial forces is the angular contact beanng.
In this bearing, one race, usually the inner,
is of a deep groove, symmetric, geometry.
However, the othar race has its arc of
curvature almost entirely toward the
“thrust”™ end of the bearing, with only a
small projection on the other “non-thrust”
and of the race. The dimensions are
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AUTERNATIVE BEARING ARRANGEMENT

arranged so that the line of contact of the
balls to the races should be inclined at an
angle to the radial, with 20 deg. being
common. Figs. 1 and 2 try to illustrote
this. However, 10 ensure that the balls track
correctly and close to this under all
combinations of radial and longitudinal
Ioad, it is desirable that each bearing
should be preloaded in its thrust direction
This is normally done by another angular
contact bearing set the “other way round”,
and if these two are correctly adjusted to
preload each other, then they can
accommodate any proportion of radial 1o
axial load

It is true that standard deep-groove
rachal beanngs will withstand quite
substantial thrust foroes in either direction,
However, to do this, the inner race must
move longitudinally reélative 1o the outer
race in order to develop an angular contact
to resist the thrust. This means that the
bearing must have some radial clearance,
and rather more for & higher thrust: as a
result, as | understand things, a close-
tolerance bearing with smaller radial

clearance, and hence smaller contact angle,

has a lowear thrust capability,

A further point concerning the angular
cantact baarings is that they are specifisd
to take thrust from one direction only and
are nominally "non-separable”. This latter
means that, as supphed, the inner and
outer races will mot come apart, and this is
achievad by the small interference from the

QUICK TIP

e drilled, even at an angle |
requirad by Just sw ling the top shde
o get the hole

Colin Porter
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outer race on the non-thrust side
mentioned earlier. However, a corollary is
that if a thrust were applied 1o an angular
contact bearing in the “wrong” direction,
i.e. @ "pull”, there is very little contact angle
available to resist this pull so that very high
wedging forces could be developed in the
shallow taper, with the risk of rapid
damage or malfunction. As well as for the
possibility of “pull® on the spindle in use,
this fact should be remembered in the
{hopefully remote) eventuality of having to
dismantle the spindle for any reason,

The bearing arrangement that | would
oxpect 1o use is shown in Fig.1, as a
drawing of the complate spindle and its
clamping block. The key points about this
hearing arrangement are:
althe two angular contact bearings are
mounted in the front housing, Their inner
races are spaced apart on the spindle by a
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bearing inner race) by sleeves and a clamp
nut, The outer races are praloaded against
each ather by (very carefullyl) tightening
up the front screw cap, this cap then being
locked against further rotation.

b) the rear of the spindle is located by a
standard radisl ball bearing, ite outer race
being just free to slide in its housing to
sccommodate differential thermal
expansion, if any. There might be a
marginal advantage for this bearing to be
of a higher precision grade with reduced
radial internal clearance,

The only alternative bearing
arrangement that | see for consideration for
the duty of this spindle, is shown in outline
in Fig.2, where just two angular contact
bearings are used and the preload is
applied to the rear inner race, However, in
my view the arrangement in Fig.1 is not
significantly more complex, and has
adwantages, as noled below, that outweigh
the small extra cost of the additional
bearing.

The requirements for both Fig.1 and
Fig.2 are:

a) 1o meel installation guidelines, the inner
races for both arrangements should be a

of fit is very demanding for the home
engineer to produce, although Loctite is
available as a fall-back.

b for both, it is more important not 1o
apply excessive preload to the angular
contact bearings through a "mechanically
stift” system, or rapid bearing deterioration
may arise - | guess that the amount of
movemeant between “just right” and
“excessive” is very small.

) for both, the outer races should be as
close a fit as possible in their housings
comnsistent with being just able to slide. This
i% in parn 1o énsure that the unit can be
taken apart for maintenance, atc,, without
risk of damage to the angular contact
bearings.

FOOTNOTE
“Creep” of bearing races

The bearing guidelines make repeated
reference to avoidance of race "creep”, by
usae of interfarance fits (or adhesives), The
following summary is my attempt at an
explanation of this.

Race “creep” can arise if:
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It occurs as a slow differential rotation of
the race with respect to the seating. Both
have the same linear velocity where they
are in contact at the radial load line but,
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althe service radial load line rotates with due to their slightly different

respect to the race and its seating circumferences due to the radial clearance,
b)there is some degree of radial clearance they rotate at slightly different speeds,
between the race and its sealing. giving rise 1o the “creep”. If creep occurs,
wear can arise and further accentuate the
effect. Longitudinal clamping is not given
any credit - | guess because, in a lubricated
environment, the longitudinal force to
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prevent any radial movemant would have
to be many times the radial load, and
hence is not significant.

Therefore, for a fixed direction of radial
load applied to a rotating spindie, the inner
race must not have any radial clearance
with respect to the spindle. However, if the
fixed direction of radial load is applied 10 a
rotating outer race, as in a car wheel on a
non-rotating stub axle for instance, then it
is the outer race that must not have any
radial clearance with respect to its housing,

For both the above cases, the other race
of the bearing can be a sliding or loose fit
on its seating, as the radial load line
direction does not change with respect 1o
the race,

The disadvantages that | see to Fig.2 are:
a) if the spindle warms up at all, relative to
the housing, due to heat from the bearings
or from a nearby cutting tool such as a
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fiycutter, then the preload Fs very rapidly
lost. However, | am not able to judge how
important this might be for most home
engIneers.

b) with the inner race a press fit on tha
spindle, if it is slightly over-tightenad in
preloading, it will ba nacassany 16 tap the
spindle forward within the rear bearing
before another attempt can be made, and
so preloading may be a bit tricky.

The advantages to the arrangement of
Fig.1 then seem to me to be:

a) the angular contact bearings are so close
to @ach other that there is no significant
length for differential thermal expansion

b) because the outer races are a sliding fit,
preloading may be appreciably easiar
because any overload can ba immadiataly
releasad by slackening the cap screw, and
similarly preloading can be easily
readjusted in service, if ever necessary,

The shim spacer washer on tha spindle
between the two angular contact bearings
can be made out of any conveniant shim
material. The raquiremants are that it be
acourately flat, of equal thickness all round
with no burrs, and & reasonable fit om the
spindie. | would hope to produce it by
using double-sided adhesive tape to attach
@ raugh-cut shim disc onto a prepared face,
and the to trepan out the washer and hand-
trim any burrs,

Preloading the two bearings would be
dona by very carefully screwing in the from
screw cap 1o just remove all trace of
spindle end play. This cap would then ba
locked against any further rotation by a
locking device - which device would offer
scope for ingenuity, I'm sure! My best
current idea is far an Allen grub screw with
tapered end, in a longitudinal tapped hole,
which hole in turn mates up with a radial
holé which emerges into the scréw thréead
of the cap. A copper plug would ba in the
radial hole, and when required, would be
pushed out radially to engage the screw
thraad of the spindle body by the taper on
the end of the Allen grub scrow.

With regard to the method of attaching
the spindle body of Fig.1 to the clamping
block, | have MIG welding facilities, but |
am undecided between two main possible
ways 10 do this attachment. These are as
follows:

&) Glue the clamping block to the finished-
machined spindle body with a high
strength, peel-resistant adhesive, e.g.
Araldite 2005. This might be quite a good
application for this sort of adhasivea,

bl think | could get away with welding the
top and bottom edges of the lock 1o the
rough-machined body by a saries of quite
small separate tack welds, keaping thesa
tock welds as far away as possible from
whare the bearing housings will be, and
hoping this keeps the residual welding
strasses small enough to avoid undue
distorilon in subsequently machining these
housings.

Alternatively, if ona made the spindie
body rather larger in o.d., and moved the
clamping block back 10 just bahind the two
angular contact bearings, one could then
drill through one side of the finished
spindle body a clearance size for Allan
capscrew heads and maching a seating for
these capscrews in the bore on the other
side. The capscrews would then screw inte
the endface of the block 1o lock the body
on, whilst the antry holes would be
plugged.

You choosa the lasser-risk route. in
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ralation to your available resources and
judgement! At the moment | am torn
between al and b) partly because | feal it
waould ba valuable to find if either, or both,
could meat the requiremeants.

Other alternatives could be:

d) A casting.

) Deep-run weld the top and bottom edges
of the block 1o the bady in their rough
machined state. Howewver | think one would
then have to stress-relisve the finished
structure, rather than risk distortion during
the subsequent critical boring of the
bearing housings from residual welding
stresses. Whilst | have a furnace which
might be just about large enough, this
stress-relieving would still be quite a major
undertaking,

1 Sliver-solder the mounting block to the
spindle body. This would invalve raising a
fairly large mass to silver-brazing
temperature, with all its consequent
problems.

The particular dimensions for this
mounting block are chosen to enable the
unit to go onto my top slide, as shown for
the current mounting block in Photo 3, but
obwviously could be maodified for other
people's specific requirements. However,
clearly, this revised spindle design in no
way alters the principles of the overall
concept and layout.

5. Modes of use

It is to be noted that, when the 60-tooth
pulley is on the spindle, the diameter over
the bait is 4in, which well exceeds the
diameter of the spindie body. Therefore, for
certain selups, it may be necessary to
provide the spindle with suitable
alternative smaller pulleys, possibly with
some loss in available reduction ratio,
Geanerally however, the system can be used
in gither single- or double-reduction format
in all setups.

Clearty, for drilling the spindle must
always be aligned with the fead axis, whilst
for milling it is aligned appropriately for the
cuttter t0 be used.

Additionally, it is essential that the
warkpiece cannot move or loosen,
particularly as the unit can apply
appreciable power and a lot of tarque,
which may also be intermittent; this
necessitates appropriate clamps for the

lathe spindle or chucks. A clamp band for
my Gin. chuck is shown in Phote 7, and
can be seen in use in Photos 2 and 3. This
clamps comprises a shaped plece of angle
iron, onto the outer ends of which are
walded two short lengths of rod onto
which the chuck body seats. A large
Jubilee clip is tack-welded to the underside
of the angle iron, and the vertical leg of the
angle iron has a clearance hole to bolt to a
flat milled an the front of the lathe
headstock, Having positioned the spindle
and/or chuck, the Jubilee clip and clamp
bolt are progressively tightened up to very
rigidiy lock the chuck position, All slides,
other than the one being used to feed the
unit, must also be effectively locked against
movemeant,

The main modes of use are as follows:
5.1] A pillar is bolted onto the cross-slide,
and the unit is clamped to this at the
appropriate height. Feed is then by the
saddle longiudinal slide or by the cross-
slide. Photos 1 and 2 are examples of this
maode - Photo 2 showing a miniature
boring head in use to ensure the true
position of a hole previously drilled by the
unit. When the unit is working with the
spindle horizontal and across the mandrel
axis, one can get very short of lateral
space. There is then a major premium on
having the shortest possible tools,
including collet chucks. | have an extra-
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length cross-slide in the pipeline, but
alternatively, it should be reasonably
possible to bolt an extonsion plate onto the
cross-slide and bolt the pillar onto the
overhang of this

5.2) Given a suitable pillar on the top-slide,
the unit can be clamped onto this at tha
appropriata height. Fead can then be by the
top-siide feed, This enables drilling or
milling to be done at angles inclined to the
lathe longitudinal or cross axes. Photo 3
shows an example of this, where the grub
screws to the twoothed pulley could only be
pul in at an inclhined angle.

5.3} A pillar can be mounted on the vertical
slide, and the unit clamped onto this

5.4} For milling V oF Acmé thraads, oF
anything similar, a pillar ¢an be made for
mounting on the cross-glide, whose axis
can be inclined to set the cutter place along
the helix angle of the thread, Photo 8
shows a 1%in. x 12 TPI thread being milled
this way, whilst Photao 9 shows the
inclineabla pillar together with tha finishad
thread.

5.5) f aver desirable, it would not seem (oo
difficult, either by casting or walding, to
maount the vartical slide above the latha
bed and mount the unit on this to work on
items attached to the saddle assembly.

5,6 Can your imagination suggest othars?

6. Sources of supply and specific
component information

6.7 HTD toothed belts and pulleys
Supplier: Davall Stock Gear Ltd,, Traveller's

Drive pulley Driven pullay Balt Pulley centre
Teeth Cat.No. Teeth Cat.No. | Length Teeth Cat. No. distance

15 15-5M-09 60 60-5M-09 400 B0  400-5M-09 100

i 15-5M-09 72 72-5M-09 450 80 450-5M-09 107

15 15-5M-09 20 20-5M-09 305 61 305-5M.09 108

Lane, Walham Grean, Matfield, Merts, AL9
71J8. Tel: (07072) 65432
Specific component information

Their “Stock Gear Catalogue” 1s an
absoluta mine af information aon a vary
wide range of gears and gearboxes, as well
as the full design and product information
on the HTD toothed belts and pulleys. |
would regard it as an essential reference
for anyone contemplating using this HTD
driva gystamn, and | undarstand it is now
free on application

As said, all my pulleys were of 5mm
patch and 9mm width, and | give the details
below, For any others, you would have to
check the details in the catalogue, including
particularly the pulley centre distance for
diffarant pulley/belt combinations.
Pulley pilot bores, as supplied:
15-tooth and 20-tooth; 7Tmm
60-taoth and 72-1c0th; 8Bmm
6.2 Motor
Supplier:
Parvalux Electric Motors Lid., Wallisdown,
Bournemouth, Dorset BH11 8PU. Tel:
(0202) 512575

They were very helpful and sent a
catalogue on request.
6.3 Oil seals
Supplier:
Oswald Seals Ltd., at following locations:

Hereward Rise, Halesawen Ind. Park,
Halesowen, West Midlands B62 BAN. Teal:
021 501 2021.

Unit 18, Maesglas Ind. Estate, Newpart,
Gwont NP2 2NN, Tel: 0731 842823

Dartford Trading Park, off Hawley Road,
Dartford, Kent DAT 1NX. Tel: 0322 276211

Tolicross Ind, Estata, Causawayside
Sureet, Tollicross, Glasgow G32 8LP. Tel
041 778 99493,

Oswald’s range of oil saals ara idantifiad
by their dimensions, i.e, shaft dia., housing
bore, and seal length. | understand they
will supply by post If senmt cash-with o
ordar = ring for prices, eic

QUICK TIP

r all Imperial fractions which

d, subtr i, multiplied

led and then convaned to

the same

Brian. A. Fair

THE WORSHIPFUL COMPANY
OF TURNERS ANNUAL AWARDS

entry has won a medal in the

Worshipful Company of Turners
Annual Dﬂsugn Awards. This competition is
designed to encourage innovative work
from groups and individuals, For tha
sacond year in succession one of the major
awards has been given to a model
angineer. Last year it went to John Payne
for his Quickstep Milling Attachment.

For 1993, Donald Ainley of Lytham St
Annes, Lancs. was awarded a Bronze
Meadal and £500. Donald’'s design was for a
series of low ¢ost attachments for small
lathes to allow more use of the faceplate as

For the second year running a private

Bronze medal in this prestigious
competition goes to an amateur
engineer

a milling table. We show a photograph of
the major section of Donald's work, which
we understand is to be featured in our
sistor magazine Model Engineerin the not
too distant future.

The other photograph shows Mr. Ainley,
on the left, being congratulated by Mr. lvar
Owen, CBE, Director General of the Design
Council at the ceremony at the
Apothecaries Hall in the City of London
where the Turner's Awards Court was held

At the right of the photograph is Mr
Edward Sawney, Master of the Turner's
Company.

This is an Annual competition, open to
individuals or groups. From the results of
the last two yéars it is obvious that the
good amateur is in with a chance against
his professional brethren. If you have an
innovation or new design to do with
turning or workshop practice how about
having a go next year. Full information
about the competition is available from The
Martin Lumby Parinership, 10 Town Street,
Newton, Cambridge, CB2 5PE, 1el ‘
0223 871525, L s




USING THE
TOOL AND
CUTTER
GRINDER

In our last issue Derek Brooks
detailed the construction of his
excellent tool and cutter
grinder. This time he gives some
details on the various wheels
which he employs with the
machine, and goes on to give
some instruction on

methods of use which he has
found most suited to his
methods of working

afure we venture into the uses of the
B cutter grinder it is essential that we

look at the types of wheel needed,
Three basic types are required to do most
of the jobs that we are likely to come
across They are the Cup wheel, the Saucer
or dish wheel, and the plain Disc wheel.

The cup wheel, as its name implies, has
a hollow cup shape. It is designed 1o be
used on its narrow face and never on its
adge. Two diameters of cup wheal will be
useful; 3 and 2 inch. The grit size could be
anything from 60 to 80 and the hardness
should be medium. For such a wheel, The
Universal Grinding Company's
specification may read something like WA
80 JV: it may also have several other letters
mixed into its code. Basically this wauld be
a White Aluminium Oxide Vitrified wheel.

The saucer whesl is designed to be used
on its eharp edge. Because of this it needs
to be harder than the cup wheel, so that it
does not wear away toa quickly. Once
again 3in. diameter is a convenient size.
The same grit size to B0 can be used. WA
HO LV or similar would be the numbers to
use. This wheel is used for gashing or
nicking out small slots in cutters and for
sharpening such things as taps.

The plain disc wheel is tho same as the
wheel used on an ordinary bench offhand
grinder. It should be about 3in. diameter
and # to %in. thickness, The grade of grit
should be similar to that of the saucer
wheel. This wheel is used to grind the edge
of reamars and milling cutter flutes and is
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used on its outar
edge.

Itis a legal
requirement that all
grinding wheels
should have their
maximum rated
speed marked on
them, normally on the
paper washers,
sometimes stencilled
onto the side of the
whaeel itself

The cutter grinder in use. Again, as in the first part of this article,

This speed should  photos have been taken prior to stone guard being fitted. Do not
never be excoedod. It operate machine in this condition, do also use safety glasses.

is also important that

the wheel runs true. Both excess speed and
wobble could cause the wheel to explode,
possibly with drastic consequences to the
user and his workshop, 5,000rpm is 3
reasonable speed to aim for on this
machine.

Dressing the wheel

When a whea! is bought it has paper or
card washers aitached at its cantres, on no
account should these be removed, They
are there to give a flexible grip when tha
stone is tightened up. After a wheel has
bean bolted up tight to the arbor it will
need to be dressed. A diamond (don't
pinch the wife's ring) is needad for this.
Such a tool (a Diamond wheel dresser) can
be obtained as a chunk of industrial
diamond brazed into the end of a stesl rod.
It would be nice if obtain one having a
shank of the same size as one of your
collets, say Hinch. If you cannot obtain a
¥in. one, and only have a #in. collet a
diamond holder with a shank of 10mm dia.
can be turned down to fit your collet. The
shanks are normally mada from mild steel,

To dress the wheel, the diamond dresser
is placed in the tool holder, The head is
tilted forwards (that is nose down) 5 to 15
degrees. Adjust the wheel height so that
the diamond comes to centre height or
slightly below. Start the motor and slowly
introduce the diamond to the wheel.
Traverse it across the working face of the
wheel. Cuts of a quarter of a thou are all
that is required. The pass can be rather
rapid. Continue with these small cuts until

the whole face of the wheel has been
cleaned up. The last pass can be made
slowly to give a smoaother finish on the
face. (If you are carrying out dressing or
arinding in the workshop, beware, a large
amount of highly abrasive dust will be
released, this may well settle on the bad of
the lathe or other sensitive surface. It is as
well to cover other machinery with
aisposables such as oid newspapers whilst
these operations are in progross, or better
vel carry out the fob in the open air, picking
a suitable day. For the sake of operator
protection safety glasses are mandatory
and some form of dust mask is highly
recormrrended, To avoid having to redress
the wheels each time they are changed,
each wheel should be permanently
mounted on its own arbor.)

When dressing with a diamond it should
always be used in a trailing situation to
prevent the diamond being knocked out of
its setting. The diamond is also used to
shape whaalg, such as the sharp corner of
the saucer wheel or some fancy shape that
15 needed for a form cutter. When giving
stones a sharp angle care must be taken
Use only light cuts and gentle treatment.
Otherwise chips will be broken from these
sharp corners,

Tool sharpening

1 suggest the first thing that you try to
grind is a large slot drill. You will then be
able 1o see what is happening and what
you have done, Engage the detent into tha
rotating head (R.H.) at a 2ero, insart the drill
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into the tool holder. The cutting edges
should be set vertical by placing an
angineers’ square on the swivelling base
(S. B.). Now tighten the collet chuck.
Release the detent and rotate the RL.H,
through 90 deg. and re-engage the detent.
The object of the last two operations was (o
get the cutting edges exactly horizontal,
The 5.8. should now be offsat by one
degree <o that the heel of the cutter will be
ground thie most. The reason for this is that
whan the cutter is baing used it cuts at its
tip, helping to keep it sharp for a longer
period. Now tilt the head backwards to give
the correct clearance angle, 6 deg. is a
good compromise amount. Lock every
thing up. Bring the centre of the wheal to
cutting height. Adjust the stop in the end of
the table so that the adge of the wheel
comes 10 tha centre of the cutter. This will
stop you traversing past centre and
destroying the opposite tooth. Slowly
advance the cutter 1o the wheel. You will
know it is there when you start to see
sparks, Gently traverse the cutter across
the stone, making swre that you are only
removing a minimum of metal from the
cutter, just to sharpen the tip = you should
not need to reshape its end. Advance the
micrometer wheel a quarter of a thou at a
time making traversing cuts until the cutter
tooth is cleaned up across its whole face
Without altering the setting zero the dial,
Wind the cutter back about 10 thou
Release the R.H. pinch bolt and detent and
rotate 180 deg. until the detent drops into
the correct index hole, Tighten the pinch
bolt and commence grinding the second
tooth using half thou cuts until the
micrometer wheel once again reads zero
This means that both teeth are cut to the
same level,

if the lands on the end of the cutter have
become too broad a secondary relief angle
should be ground at about 15 degrees
Look at a new slot drill and compare your
work, adjust the angles if necessary.

On the naw slot drill you will notice that
one tooth goes right to the centre so that it

June/July ‘93

by one degree. To get the 45 degrees for
machine reamars the reamer has to be
placed in the R.H. and the offset made by
the rotating base. A tooth rest has 1o used
10 keep the reamar at the correct angle to
the wheel. The relationship between tha
wheal and the tooth rest adjusts the rake
angle, This applies when doing the taper
leads and when grinding down the whole
length of the reamar. Whan doing tha
whole sides of course they have 10 be st
to run parallel to the traverse. There is @
cholce to make here, whether 1o use the
edge of a cup whesl or the adge of a plain
disc wheel, As with all alternatives there
are advantages and disadvantages.

Using a Cup wheel

When using a cup wheel edge this is flat,
0 to get the rake angle the reamer has 10
be slightly rotated. This is done by altering
the height of the tooth rest. This offset is
critical; as it is a small amount it is difficult
to set, The advantage is that the result is a
flat land. Because the wheel edge is flat, it
is the diameter of the cutter being ground
that controls the offset. Table 1 gives the
amounts for the various angles.

£

Close up of grinder sharpening a lathe tool,

will plunge cut, The other tooth does not. A
third relief angle achieves this. | cant
emphasize enough don’t try to grind largs
bites. A one thou cut may be -unough to
sharpen the cutter and that is the object of
the exercise not to grind it away. This is
specially true for end mills which have a
small centre hole. This hobe is hard to
replace and grind out. So don't take too
much off the teeth and ruin the cutter by
being heavy handed

Grinding Reamers

Reamers do their cutting on their taper
lead angle for hand reamers and the bevel
angle on machine reamers. Hand reamars
have a taper of approximately 1 deg. while
the bevel! for maching reamers is 45
degress, The 1 deg. for hand reamers can
be set by moving the auxiliary table over

Table 1
Cutter dia. Clearance angle
in. 5 deg. | 6 deg. | 7 deg.
% | 0o | 0013 | 0018
% | 0015 | 0020 | 0022 |
% 0.022 | 0026 | 0030
% 0.028 | 0033 | 0.037
% 0033 | 0039 | 0.045
% 0.037 | 0046 | 0.052
1 0.044 | 0052 | 0080

Using a Disc wheel

By using a disc wheel it is the wheel that
needs offsetting to give the clearance
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there is less tendency to burn the edge, But
care must be taken to keep the cutter tight
ento the toothrest as the traverse takes
place. When using a disc whee! the grinder
motor has to be turned upside down on the
pillar and retated through %0 degrees, The
raising micrometer has also to be revarsad.
The tool to he ground can be held in tha
tool head or between centres which can be
bolted to the Tee slot, Because a
considerable length of tool is to be ground
it would be worth checking the accuracy of
the tool's alignment with a dial test
indicator (D.T.1).

When using a disc whae! it can be
positioned by placing a setting pin in both
the end of the grinding wheel arbor and a
Yin. collet in tha 100l holder. Place a
straight adge across the pin flats and set
the motor level by eye. The toothrest is
brought up to the straight edge. The wheel
height is then altered by the amount given
in the table.

If a cup wheel is used the two pins can
be brought together until their flats just
touch. This is not critical as it is the
relationghip batwaan the tool and tha
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finest of cuts is all
that should be made because the diameter
of the cutter is being reduced. Always
traverse in the same direction for cutting
each flute. The inner flutes of reamers can
be sharpened. This does not reduce its
diameter, but as | have not tried this | can
make no comment. Neither have | done
any tapers, but because the machine is
equipped with the auxiliary table it is
possible, When grinding these edges it is
better if the wheel does not have broad
contact ares. It is good practice to offset the
wheel, so that the corner is doing the
grinding.

Taps can be sharpened with a disc
wheel. They should be held between
cantras or in a collet with a tooth rest
indexing the flutes, This is one of the cases
where the wheel edge needs to be dressed
to the correct shape.

In the past | have always usad the off
hand method for grinding lathe tools. | am
a bit heavy handed with this, often altering
the angles too much. This bad habit often
left me with a major reshaping job, with a
consaquent loss of expensive tooling
material and unnecessary expense of my
precious leigure time. Another
disadvantage when using the edge of o
wheel, as on the offhand grinder, is that it
gives hollow ground adges. For tools that
need straight flat edges | sometimes
resoried to the bad but almost universal
practice of using the edge of the whesl,
Nowadays | use the cutter grinder, itis a
raal treat now to have tools with the correct
reliel angles; thay really cut much bertar. It
is specially noticeable on screw cutting
tools. No longer do | have to grind a bit and
check it with a thread gauge. The protractor
on the 5.8, doss this autamatically. There
is not much point in going through the
procedure for grinding these tools, it
should be quite cbvious. Suffice to say that
whaen forming new tools or altering old
ones to a new shape the rough heavy work
should be first done on a bench grinder,
leaving the precision work to be complated
on the tool grinder.

Tipped tools need a green grit, or
diamond impragnated whael to sharpen

them.

There are many other uses for the
grinder; for instance | set up 8 narrow angle
and ground a carburetter needle. Slitting
saws can be sharpened.

Suggested further reading

Jones & Shipman produce a very useful
book called Precision Grinding Technigues
their address is Narborough Rd.
South. Leicester LE3 2LF and the m
cost is £3.00.

nMmques

m 3
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The finished plane being used to plane a length of F%in x %in. white pine.

A WOOD PLANER

T hose of us who are into DIY will have
at some time or another had the
need to plane wood up by hand, This
| find time consuming and too much like
hard work! While thare are many types of
electric wood planers on the market, they
ara all very costly. Wood can ba bought
planed all round (PAR] but this oo is
axpensive. Rough sawn wood comes much
cheaper,

Recycling

However, there is another source of
wood to be found. If you look around your
nearest industrial estate there will nearly
always be one or two who use wooden
pallets or packing cases; although it does
mean taking them apart and removing all
the nails. Once planed up there is some
good wood to be had for a modest outlay.

With this new found source of wood,
some way had to be found to clean it up.
First came an overhead triple drum sander,
this had limited success but was dogged by
mechanical problems. The second was &
4in. belt sander, this is still in use today,
Dust extraction was the main problem
here; though a good finish was achieved, in
prolonged use the belt got hot and soon
became clogged.

The first planer

Naxt came the first of the planers, this
was an overhead type, the wood being
passoed underneath, | was assuming that by
qoing for ovarhead | would get all the
timbaer to the same thickness. However, |
soon learnt that this type needs in and out
feed rollers. Having made more drawings
of all that was entailed it soon became
clear that the planer was becoming too
complicated and above all too big.

It was at this point that Mike Hill who
was then my boss came Lo the rescue. He
produced a planaer that performed well,
After some six months work it was
apparent that the bearings were
overheating in prolonged use (bronze
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Non-drive side view.

bearings being used). It was soon after this
that it was seen thal excessive wear in the
beanngs was taking place. The main cause
being the tension applied to the “V* belt
More about this later.

The original planer was put to one side
and plans for my own pattern were made,
although keaping to the overall dimensions
of the oniginal. The major change was in
the bearings.

The planer | am going to describe is

Terry Gould provides this
design for a wood planer
which he suggests will save
money by enabling you to
recycle secondhand wood.
Good for the pocket and good
for the environment.

Incidentally it is a well proven
design as he has apparently
made eight of these machines

model number four, which after six years
has been the most reliable of all. | will try
and highlight any problems | have had with
it as | go through the construction of i,

The spindle

For the spindle (14} we need 1%in, dia.
bar, 7%in. long; centre and face one end.
The drawing shows a length of 6*%ein_; this
is not oo important, the extra %in. is g0
that the spindbe can be turned at one
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Cutter spindle parts. The flats seen on the damping bars are not awcpmbh the photo
Mngrkamfmrsmndmmmm using the correct material.

Drill Win. and countersink so that the head
of the scrows is ¥ain. below the surface of
the clamping bars. Do try and get all four
countorsinks the same depth.

Wa also need two lengths of 1% x ¥in. at
4in, long, again drilled Yin. to match tha
clamping bars. These are packing strips
{18), which will go under the clamping bars
while the outside diameter is being
machined; afterwards they will be used fo
aid setting up of the front and rear table
tops. These strips should be the same
thickness as the matenal used for the
blades. Unfortunately we cannot use the
blades for this as they are 100 wide.

Scroew the packers and clamping bars to
the spindle. | found here that it was better

Main frame and spindle after assembly.

setting and i cut off when all turning is
complete,

Machine down the ends to the lengths
given, to lin. diameter. As the centre part
of the spindle needs to be Tin. across the
flats, | found it best to maching the spindie
ends to this diamater, the flats can than be
machined to this. Please note, belore
machining the ands, the centre part here
{i.e. the 4in. length of flat) is more
important than the length of the spindle
ands; it will also be seen that the 15mm
diameter portion is longer than necessary
for the stated bearings. This was done in
case these were not available and the
wider type used.

Those who have a milling machine will
have no problem with the flats. Those
without such a maching will aither have to
clamp the spindle to the face plate (if you
have the capacity 1o do so), or do as | did
and clamp the spindie to the angle plate

the two holes to match those in the spindle.

to have the clamping bars a little longer
than the &in. given length so that they can
be machinad square,

Using the 3 or 4 jaw chuck, put the
pulley end in tha chuck (i.e. the longast of
the 1in. dia. ends), hold by about % inch.
The other goes on the tail stock centre. First
the clamping bars are tumed down to 1%in,
and turned square. Next comes the 15Smm
dia. portion for the bearings, make this part
for a press fit on the bearing. When turning
this part a Hein, collar is formed 1in, dia. for
the bearing to go up against. The last part
to turm is the Yin. dia. for the pulley, Using
a parting off tool as close to the chuck as
you can, cut about hall way through,
remove the spindle and the rest can be cut
off with a hacksaw

Remove the clamping bars, it would be
best to mark each one as you do so, so that
they can be fitted back to the same place.
Remove all sharp edges with a file.

The main frame

The main frame sides (1) are cut from
Hoin, mild steel. Mine were done by chain
drilling with a in. drill, then hacksawing
the rest. There is no reason why kin. steel
cannol be used, all it will mean doing is
inereasing the width of the bearing suppor
rings. Whatever is used, make sure it is flat.,
Take one side and mark off the position of
the 8 holes, also the centre lines of the
spindie. Clamp the two sides togeather, drill
the four 6.5mm holes. Bolts can now be
used 1o hold the sides together and the
four Smm holes can ba drilled along with

T..-__‘-_ - 93 !_ & _-‘
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and mount on the cross side using a fly
cutter in the chuck,

Having machined the flats, mark off the
pogition of the two holas for the blades and
clamping bars. Drill these right through and
tap. The drawing shows them as 4in. BSW.
Normally | would not mix Impaerial with
metric but in this case | had to simply
because | could not get any metnc csk
screws with socket heads. Why use
sockets? Simply because it makes
adjustment of the blades better. Previous
models have been fitted with slotted and
Phillips type heads, both have been
awkward to adjust.

Next come the clamping bars (15). These
are made from 14in. x Ydn. BMS. Mark off

Fa-

Front and rear tables, note positioning of tack welds.
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Using a fly cutter to produce the flats on the spindle.

tha Brmm hole on the spindle centre line
Mow grind or file the two sides 1o size.

We now need to make the two innar
bearing support nings (10). These are made
from 2in, dia. discs %sin, thick. Face both
sides and centre drill Bom.

To find the width of these rings, take the
thickness of the main frame sides away
from the width of the bearing, what is lefi
will be the width of the ring, mine cama out
at % inch,

With the main frames still bolted
together, placa the rings on either side and
bolt these together. Thesa rings can now
be tack welded on at the three points
indicated on the drawing. All bolts can now
ba removed. Check that the frames are still
flar. Now to barning the holes for the
bearings.

Mount the angle plate on the cross slide,
10 this either clamp or bolt the main framaes
with the bearing rings facing the chuck,
Packing will be required between angle
plate and main frame to allow room for tha
drill and boring bar 1o come through, The
two 6.5rmm holes either side of the main
spindle centre are for the specific purpose
of bolting the frame to the angle plate.
However, if you have a better way of
holding them to the angle plate, these
holes may be omitted (but remember that
these holes will give positive location for
both sides),

Orill out the hole, do this in stages If
necessary, 1o the largest size drill you have.
No more than 1%in, anyway (not that many
will have drills anywhere near that size).
Before any eagle eyed reader points out, |
did not use a drill 1o do this - see photo - |
have used a 1%in. Rota Broach to cut the
hole. For any hole above %in, dia. | much
prefer a Rota Broach, they take up much
less room than a drill, rernove less material
and so will cut much faster. They also get
used for some milling operations.

To bore the hole for a press fit, a square
shank boring tool is used in the & jaw with
a packer under one jaw, opposite to the
tool tip. The depth of cut is put on by
adjustment off two of the four jaws, Thare
will be some who will be unhappy with this
mathod. It will be time consuming if you
are unable to open out the hole to at least
Tin. diameter.

Next comes the two outside dises (8) for
retaining the bearings. These are 2in. dia.,
centre bore % inch. The thickness of these
discs is not too important, It is preferable to
balt these on although | have shown them
tack welded - | assumed at the time of
construction that these could be simply
remaved by grinding or sawing, however
this does tend to make a mess of the side
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frames. Fit the retaining washers 1o the
main frame.

For thosa who want to get tha best from
their planer, make and fit the blades at this
point - you will need a tool past grinder for
this. (See section on making blades - Ed.)

The bearing can now be fitted to the
main frame, then this fitted to the spindle.
Lay on a flat surface and check the inside
frama width, which should be 4% inchas
Make and fit the two main frame spacers
(8. Make sure the spindle will revolve
freely. Any end float can be reduced by
turning a little off the end spacers,

Two lengths of 1in. x Tin. x Win. angle
(5} are used 10 hold the planer 10 the bench.
No holes have been given for this purpose,
this is Best left to the individual, but should

for aven better results. This chamfer should
have a concave form 50 as to be concentric
to the blades. | found this very difficult to
produce. The iImportance of this was not
realised until recently, My présent planor
has this on now, with a much improved
surface finish, especially on soft woods.
The front table carries a guide bar (6) and
an angle guide bar can also be fitted

We now need the two %in, packing strips
again. Saw through to tha hole on one sids
anly, 8o as to form an open slot. Place
theso undar the spindle clamping bars and
sat to run true on 2¥in. diameter. These
test strips will aid in setting up of the table
tops and we can be sure the blades will
clear the chamfer whan fitted,

Firat bolt on the four adjusting strips,
thase should be fitted with the bolts 1o the
centre of the slots,

The four top side triangles (7A and 78)
ara naxt, the two with the tapped holes go
1o the rear table. Clamp these to the four
adjusting strips (4), one side at a ime. Set
tha frant and rear tops level with one
another, The top level of these triangular
sides noad to be ¥ein. below the top of the
spindie if you are using a table top
thickness of ¥ inch.

Whatever thickness is used for tha table
top, when the front and rear tops are added
they néed 1o be %in. above the top of the
spindle.

Clamp the other two sides on, set as
before but also set level across with the
spindle. Tack weld the adjusting strips to
the triangle sides. Now place front and rear

Setting up the spindle for final machining. The clamp plates and packing pieces have still
fo be fitted.

be done at this stage. Drill the two Hin.
holes to suit the frame spacer holes. When
bolted in place, this will complete the main
frame.

Table tops

Front (3} and rear (2) top sections. No
real problems should be found here. | have
used Hain. thick plate for the frant and rear
tops, this was all | had at the ime. Thase
top plates have a chamfer one end - | used
a milling machine to produce mine. | would
sugagest those who do not have a miller
reduce the thickness of these top plates to
¥4 inch, The chamfer can then be produced
by filing and/or grinding.

Of these two chamfars, the one on the
front table is most important. Its purpose s
10 prévent tearing of the grain and it
reduces all wood chips to a size that will
not clog the cutter head and so should ba
as closa to the cutter head as possible
{about Madin.). We can go one step further

top plates on. Place s straight adge bar
across the two and clamp them to it. Check
the top level, ¥in. above the spindle. Try
revolving the spindle to make sure the test
bars are not fouling on the chamfer, If all is
wiill, tack wald to the sides, at the same
time add front and rear end plates. No
detail pan drawings are included for these
but see front/rear section views (L.H.S.),
Now remove front and rear sections and
put a few spots of weld on the inside.
Reassemble and this will complate the
main body of tha planer,

The guide bar for the front table is made
from 1in. x lin, = Min. angle drilled to suit
The spindle guard (11) needs a littie
explanation. The actual guard is a piece of
14 s.w.g. sheet steel suitably bent to shape
in the vice, and spot welded 10 two Kin, x
Win. arms. An expansion spring Is used to
keep the guard down, The position of this
will depend on the size and length of the
spring available.
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The Rota Broach ready for making the hole in the side plates.

The blades

The cutting blades or knives as the wood
fraternity call them, are quite
straightforward to make. All work
necessary to complete tham should be
done before hardening.

| usad SABEN ground flat stock, KEG&72
oil hardening alloy tool steel, 1¥%in. X Xin.
which can be bought in 18in. lengths. To
harden, quench in oil from 760/810 deg.C.
The first pair | made following the makers
nstructions were a little too hard for some
woods, especially wood with a lot of knots
in and tended to chip along the cutting
edge.

The next pair | made | heated 10 8 dull
cherry {in daylight] along the cutting edge
only for about ¥ width of the blade; this
was then clamped between two thick plates
in the vice and left to cool. The cutting edge
can be honed with the oil stone, the cutting
edge must be kept straight.

If you have a tool post grinder or similar,
the spindle can be sel up in the lathe with
the blades in and the cutting edge ground
this way. | used a die grinder for mine,
running the spindle at about 200 r.p.m. Do
not run the cutting edge into the grinding
whaeal (see diagram). | am not going 1o
anter into the subject of grinding and types
of stone, | think our worthy editor would
object. Just use a stone that is not too soft
and has a fine grit, if giazing of the stone
occurs increase the spindle speed,

Setting the blades

If the blades have been ground in the
lathe, the top of the rear table is sot level to
the tip of the blade, sat at its most vertical
point, A steel rule on the rear table is all |
use. The front table is lowered until the
desired depth of cut is reached. Again to
check the depth of cut a steel rule is placed
on the rear table and the gap measured
over the front lable. To measure this gap
three steel strips were cut from swg mild
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years. For those who want to do more or
intend to plane a lot of hardwoods, than
the wider type should be considered and
they are double row grooves lype 5202 - 2Z
= 35mm O/D - 15mm O/D and 0.625in.
wide. | am not going to go into the science
of bearings, that would 1ake 100 long,
wouldn't it, Mr Editor? (Hopefully coming -
Ed.)

Howevar, | would like to make one or
two points. The bearings used here were
chosen by the makers, namaly SKF. Do not
use any bearings that are smaller, they
must be sealed both sides and should have
a ball race as opposed 10 a roller race. Not
that many roller race bearings will be found
at this size anyway. A rollar bearing may
take the load but will not stand up to the
speed that we require. The last point is, in
this case never use secondhand bearings;
the results if things go wrong can be
disastrous = | know!

The drive

The planer uses an "A” typa “V” belt.
This eame about beeause all the other
machines in the workshop are powered by
the same. The main problem here is that
the planer requires a small diameter "V*
pulley to get the required speed. To geta
“W7 belt round this pulley requires quite a
bit of tension on the belt, this in turn puts
maora prassure on the bearings. This was

The Broaching taking place. See the packers between angle plate and side plate to alfow

the broach to break through. This photo, like most others in the article, was

after

the actual machining has been completed. (Often the case - Ed). It should have shown the
rear of the angle plate being given additional support by the tailstock barrel.

steel 10-12 and 16 swg. The other method
of setting the blades is to leave the
clamping bars a little loose. Then turn the
planer upside down and place on a hard
fiat surface. With the rear table hard down
the blades can be sot 1o this surface. Ifa
packer is placed under the front table equal
to the depth of cut required, this can be set
at the same tima,

The bearings

The bearings used are 6202 - 27 - 35mm
O/D - 15mm /D and 11mm wide gingle row
groove type ball beaning race, with seals
both sides,. The bearings have lasted some
six yaars and are now in nead of
replacement. As a rough guide mine has
done approximately 100ft. of din. wide
timber (pine) per month for nearly five

the main problem with the original model;
the spindie would tilt down on the pulley
side. Although the original was recently
fitted with Lumen bronze bearings it does
not seem o suffer from this problem yet.

The 2in. dia. pulley (which may vary in
some cases) is the last item to complete the
job. This can be bought or made. A pulley
of this size will present no problem.
However, before making i, it will be
worthwhile getting the drive pulley for the
motor. The r.p.m. of the motor will also
govern the size of the pulley. Prospective
builders may have to do a few sums here
and be prepared for a bit of trial and error
to gat thie best results.

As a rough guide, the actual tip of the
blade needs to be travelling at betweesn
4200 and 5500 feet per minute, The higher
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speed is better for soft woods, while the

lower speed is better for medium woods,
The following data is what | use and

should give some idea of what to aim for.
The blade tips are set on 2in. diameter.

The original planer

Motor THP x 1500 r.p.m. = 8%in. dia.
drive pulley,

Planer pulley 1%in. dia. = spindle r.p.m.
g775.

Giving a blade speed of 4590 i per
minute.

The planer in question

Motor 1% HP rated at 2850 r.p.m. = 5%in.
dia. drive pullay.

Planer pulley 2in, dia. - spindle r.p.m.
7837.

Giving a blade speed of 4100 fi. per
minute.

This has now ben up-rated (o drive
pulley 6%in. diameter, which brings the
spindle up to 9262 r.p.m., giving 4847 feet

Finally boring the bearing hole to size. The

lathe is 3in. centre, made by James Grose
of London 1936. | found it on the local tip
SOMe years ago.

per minute. A large pulley can be found on
car angines suitable for a drive pulley.

On the question of balance, to date |
have had no problems. Just as well, as to
date | have found no simple way of
balancing which | can do myself! If any
reader has any ideas on this, | would hke to
hear about them. (So would I - Ed.)

The rate at which the timber is fed
across the planer is something that will
have to be learnt as this will largely depend
on the type of wood, the r.p.m. of the
spindle and the depth of cut being taken.
Always plane the narrowest edge first, Care
should be taken at the start of a cut, also
when pasaing over knots in the wood. It is
not uncommaon for these knots to fly out,
mare 80 in softwood, so keap your haead
out of the way! Do wear eye and ear
protection. Also keep an éven pressure on
the wood over the leading table. Do use
some sort of support far the wood when
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Broaching of the hole complete, see the washer that has been removed laying an the lathe
bed. (Do any other readers use Rota Broaches? - Ed).

planing long lengths (| use toilet roll
holders, one front and one rear).

It is not advisable to plane ply or
chipboard. Any sap that gets on the table
tops should be removed straight away. A
guard should be made for the planer
pullay, this | find is better mounted to the
banch, with a pivot one end so that it can
swing out of the way. The drawing 1s for a
2in. dia. pulley. Sorme alterations may have
to be mada to the drawing. You may prefer
to fit it to the plangér main frame, in which
case the two Win. dia. holes either side of
the spindie centre line can be used.

A hole in the bench under the planar will
be required, as large as possible, as a
phenomenal amount of wood chips can
came from a small piecé of wood. You
may alsa need some form of guard
around the drive belt and motor. The
motor in particular should be guarded
as there could be a risk of fire if
sawdust or shavings enter the '.
motor i

Alternative method of boring side plates for bearings. being done on a larger lathe. A
simple fixture was made for doing it this way as | was making a batch of seven planers.
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A TEE SLOT CUTTER

Perhaps cutting Tee slots is not
as daunting a task as we may
consider, and with this single
tooth cutter it need not be costly
either

consider it probable that many readers

of M.E.W. will have never completed a

project that required them to make any
Tee slots, the reasons will be many and
varipd. Probably top of the list, will be the
fact that in most instances projects raquinng
Tee slots will be relatively large. Because of
this they will be more time consuming than
is acceptable, Typical of these would be a
small milling machine; even a rotary table or
@ lathe vertical slide are likely to be major
projects for some people.

Another probable reason is lack of
experience In such an operation, this
coupled with the fact that if it is not
masterad the whole project will fail as there
is raraly an alternative, as a result creating
some reluctance to have a go. That there is
some reluctance 1o take on this task, is
confirmed by suppliers of kits frequently
offering to carry out this work for the
potential purchaser. Cutting Tee slots is also
often a service offered in the advenisements
of small firms prepared to underiake
machining work for the home machinist,

Top: A view of the completed and assembled cutter.

Abowve: The same cutter, here stripped to its component parts.
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The problem

Yet another reason, and probably of
major importance if the project envisaged
is both small and a one off, is the cost of a
suitable cutter. With a suitable cutter likely
to cost in the region of £20.00 plus, this
could easily cost mora than the project
itself. Mysell having one such application
in mind, buying a cutter could hardly be
justifiad and alternatives would, at least,
have to be considered.

Number one possibility was to make a
Tee slot cutter, generally as those
purchasad, This would be made from silver
steel, but at 35mm diameter it is likely o
cost some £15.00, almost as much as a
cutter, there would however be some
material left over. Whether this is an
economic proposition will depend on the
probability of tha remainder being found a
use. Again there will be those who find the
manufacture of a cutter somewhat
daunting, Making the cutter will be time
consuming, and if hardening is not totally
satisfactory, then it will either blunt rapidly
or maybe chip. The obvious consequences of
thig will be having to start again, & situation
that probably many readers will have
axperienced when making such cutters.

A possible solution

The only other serious possibility was to
make a single tooth
© cutter, similar in
4 . principle to a fly cutter.
~ The success of this
~ maethod would
# .i. obviously depend

D o
1 -

largely on the rigidity of the cutter shank
and its ability to hold the cutter bit securely
without moving. The only way to prove this
approach was to give it a try,

The ebvious advantage of the normal
Tee slot cutter would be the speed of metal
removal, due to it having a number of teeth,
probably around 10 1o 156. Not so obvious is
the fact that, as it cuts both arms of the Tee
at the sama time, the force from the 1eeth
on ane side will largely balance out that from
the teeth on the other. As a result, the load
on the table and its leadscrew will be low.

In the case of the single tooth cutter if this
ware arranged o cul both sides at one pass
the force on the table would alternately be
towards one end and then the other. Whilst
most work carried out on the average
millfdrill may, because of its light nature, be
undertaken without consideration of this
fact, this is not the case in this instance.
Even the use of a fly cutter will not narmally
create a prablem, though the possibility
should always be considered, particularly
when using the smaller mill/drills.

The effect of this alternate force on the
table would be to repeatedly lake up the
backlash in the leadscrew, first one way,
then the other. This would result in extreme
forces being placed on the table and
leadscrew, also the cutter itself, This is
obviously not a practical approach. The
solution is 1o arrange the size of tha
complate cutter such that it is possible 10
cut one arm of the Tee at a time. This would
make the operation rather slow but at least |
felt that it had a chance of being practicable.

As there are a range of Tee slot sizes, no
dimensions are given for the cutters in this
article. The dimensions are however quite
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NOTE CUTTER CUTS ON ONE
SIDE ONLY AS SHOWN.
RAISE AND LOWER CUTTER
TO ACHIEVE REQUIRED WIDTH
OF SLOT.

CUTTER ACTION. SKZ2.
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A. GRIND FLAT FOR CLAMPING ROD. USE
HOLDER TO HOLD CUTTER BIT WHILST

NOQTES,
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GRINDING FLAT. HOLD AS SHOWN AT
AN ANGLE OF 2 TO 3 DEGREES
TO GRINDING WHEEL. SEE TEXT.

R. CHUCK BODY OUTLINE. N B. GRIND CUTTING EDGE TO CENTRE
SUTHE SUBKET CHUB SCHEW. c chI?Tr«EDOTFOF?“E'OGE TO ENSURE CUTTER
T. ???-NK T?ziﬂTP%'&lggRED L " CLEARS UNDERSIDE OF TEE SLOT.
: D. REMOVE SHARP CORNERS.
BE WITHIN SWEEP OF CUTTER TOQ
DIMENSIONS, ENSURE CLEARANCE WITH WORK,
V. B - A - 2mm W. C + 3mm £ F. GRIND END OF CUTTER FLUSH
X. 10" APPROX Y. A+ 1/2mm WITH HOLDER.
Z. EQUAL TO BIT DIAMETER G. }%GF;EQEIR‘EMGEI‘::T [;"}(_) [?R#EDE LOWER
SUGGEST 3/16" MAXIMUM, AS ANGL U
/ PROVIDES REQUIRED CLEARANCE,
| ION SK3. TH F_CUTTER GRINDIN SK4,
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critical as, due to the nature of the method,
the cutter assembly must be as robust as
can be achieved. Because of this, the length
of the shank projecting from the chuck must
be a% short as can be tolerated, and its
diameter as large as is possible. Sketch 2
shows how the cutter is used to cut one
side only whilst Sketeh 3 axplains how
the dimensions are arrived at 1o make this
possible. Sketch 3 should be read in
conjunction with Sketch 1.

Manufacture

Making the cutter should prasent few
problems, with the actual grinding of the
cuttar bit baing the most critical, First
choose the diameter of the cutter bit, for
the larger sizes of Tee slot it is not intended
that the width of the arm should be cut at
one pass. A dinmater of #ein, is probably the
maximum that can be used, and where the
arm has 1o be wider than this, then it will
have to be done in two passes, either by
raising or lowering the machine spindle,
For smaller slots a ¥in. bit maybe
practicable and the Tee slot arm made at
one pass. The bit must initially be at least
1in, longer than ultimately required, the
reasons for this will be explained later,

First wrn the diameter of the shank 10
suit the end mill chuck, followed by the
thread. Remowe from the chuck and turn
round and return to the chuck, concentricity
is not that important. Now turn the small
diameter "V* but leaving it sbout Tmm
over length. Remove again and set up on
the drilling machine so as to drill the hole
for the cutter bit at an angle of about 10
deq., this is not critical.
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Return to the lathe and face the smaller
end until the hole on tha nearest side is
about ¥mm from the end. This will ensure
that the lower edge of the cutter bit is lower
than the shank, and will therefore cut
satisfactorily. This is more important than
the actual value of dimension *W*" which
can vary by 1 or 2mm. Again turn the part
in the chuck and drill for the clamping rod
until it breaks into the cutter hole, Follow
this drilling and tapping for the M& grub
screw, this completes the shank.

The clamping rod was made from a
short length of ¥sin, dia. silver steel, bright
mild steel would do just as well as it should
not be hardened. Generously chamfer both
ends to prevent the rod becoming captive
should any burrs be created by the
clamping action,

The cutter bit

This is not that difficult, but there are
soma factors that are quite important.
Firetly the plece of high speed steel chosen
must be at least 1in. longer than that
ultimately required. This anables the critical
grinding opaeration for face "A” to be
carried out whilst mounted in the shank,
otherwise this would require a special jig
for holding it, were it shorter. Under no
circumstances attempt to grind the cutter
whilst holding it in the fingers or even a
pair of pliers.

Perhaps surprisingly the fiat for the
clamping rod is more critical than is likely
10 be envisaged. The cutter bit will take a
pounding with its broad face (¥sin.) and its
intermittent cutting action. As & rasult the
tendancy will ba for the bit to ba

hammered further into the holder.

if the flat on the bit were ground with the
intention of it being exactly at right angles
to the length of the shank, this would be
probably be OK, if it were achieved.
Manufacturing errors would however occur,
and the flat could end up such that if the bit
was forced further in, the bit would tend to
come loose. If on the other hand the error
was the other way, then tha tendancy for
the bit to be forced in would make the bt
tighter, obviously a better proposition. In
view of this it is preferable 1o make the bit
with such an inherent angle, the method for
the establishing this situation can be seen
Sketch 4 operation A, Position the flat
such that when placed in the shank, the
correct way round, only about 1mm
projects from tha non-cutting end of the bit.

Remove bit from the holdar and repiace
in its final position. It is now required to
reduce the bit to nearer its final length.
Whilst still in the shank, commence to
grind round the bit some 3mm beyond the
point indicated by dimension Y, do not
make it too short as you will not want to
start again. When reduced to about ¥
diamater or less, reamove from the shank
and place in a vice with the waist adjacent
to the end of the jaw. Now place a tube
over the outer end and smother the area
with several layers of thick cloth so that it is
quite impossible for any fragments to fly,
lever with the piece of tube and snap the
bit into two pisces.

Replaca the bit in the shank and grind
face “E" followed by lace *B". This leaves
the upper face "C” to be ground. Unless
you have a grinder with a whaeel with a thin
adge, as frequently used on cutter grinders,
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GRINDING
WHEEL

NOTE. TO GRIND FACE C, ROTATE
BIT THROUGH 180" WHILST STILL
IN SHANK, AND PRESENT TO
GRINDING WHEEL AS SHOWN.

METHOD OF GRINDING FACE C SK5. @

it will not be possible with the bit mounted
in its working position, To accomplish this
task loosen the bit and rotate through 180
deg. without removing from the shank, also

pull out the bit by 2 to 3Imm and re-tighten
The face “C” can now be ground from tha
end of the shank, Sketch 5 shows how this
15 accomphshed, It is essential that this face

is ground night up to diameter "V" so make
i a little fonger rather than shorter, it will
cause no problem if a little goes into the
haole in the shank when it is repositioned.

Fimish off by grinding the non-cutter end
of the bit almaost flush (say 0. 1mm) with the
shank and by remowving the sharp corners
as at “D".

In use

The article regarding the DTl base in this
1BsUe gives a detailed explanation of the
use of this cutter. In this it was used to cut a
Tee slot having approximate dimensions of
“A® « 5mm "B" « 16mm “C" = 16mm and
"7 = 6Bmm. After learning the lesson
relating to face “A", prior to which the
culter moved on 2 or 3 occasions, the
operation was very straightforward, albeit
slow, The shank had a smaller diameter of
10mm (this is a litthe larger than the figures
arrived at from the suggestions in Sketch
3) and showed no sign of not being
sufficiently robust, From this | see no likely
strength problems whan making smaller
Tae slots and using & Min. diameter bit. In
this case however perhops diameter *Y”
could be increased to B-A-1.5mm, in any
case “W” is likely to be much shorter. The
clamping rod may hava to be reduced to
%iin, or even Win, diamaeter,

In paseing it is worth mentiening that
the cutter could usafully double as a
normal fly cutter, This could either be with
tha same bit a8 made to cut Tee slots, or an
alternative bit shaped more appropriately
for fly cutting operations

Even if you have no interest in the DTI
base, do also read the article elsewhere in
this isgue, as it goes Into much more °
detall regarding the use of this cutter

Coming up in the
AUGUST/SEPTEMBER
issue No. 18 will be:

A tool post grinder, a major
constructional item

A lathe mounted fret saw,
save on space
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Low voltage DC motor speed
control, investigating the
methods and detailing some
circuits for the home
constructor

A small universal vice, made
on the Promill-35, a vice of
use to any reader and a
useful project for the
beginner, the article is written
with this in mind

ISSUE!

Adapting a four jaw chuck for
carrying out precision boring,
avoids having to make a
complete boring head

AND MUCH MORE
Issue on sale

12th July 1993
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READER SURVEY

In order to find out a little more about our readers, may we ask you to spare a little time to complete and return this
questionnaire? We hope that by careful analysis of your answers we can find out some of your likes, dislikes and
views about the magazine and your leisure activities. If you would then like 1o pop the answers into an envelope
and forward to the address at the end of the survey we will pay the postage. Thank yau for your co-operation.

1. How many years have you had a workshop?

under 10 1] 0-19 'l
20-29 Ll 30 -39 T
40 -49 more than above ¥ ]

2. Which of the following age categories do
you fall into?

under 30 years (] 30 -39 yrs o]
40 -49 yrs ' 50 -59 yrs ]
60 -69 yrs "] 70 yrs and over ]

3. Are you a member of a model engineering
club or society? Yes “[INo ']
4. Are you a member of any other engineering
based club or related society (e.g. motor cycle
restoration, vintage transport, etc.)? Yes ' |No ']
5. Do you attend any evening class or outside
organised workshop? Yes "[INo "]
6. What is your main workshop activity?

Engineering models, e.g. locomotives, o
traction engines etc?

Other models, e.g.boats, aircraft etc? 20
Clocks? a7
Vintage transport restoration? =]
Workshop equipment? 2]
Other, please specify #]

7. If making workshop equipment is a
secondary interest, what percentage of your
workshop time is normally spent on this?

Less than 10% *[] 11 -30% 4]

31 -50% 2] more 2]

8. How many hours, on average, do you
consider you spend in the workshop per week:

Less than 57 ] 5-107 (]
11-157 "] 16 -207 1]
More than 207 %]

9. What was your last major purchase in terms
of equipment, e.g. lathe, milling machine,
drilling machine etc?

[T T T T ) T R s Pt et Lo
How long ago was thiS? .......ceveeimimiirmesisimssssssmssnns
::i’ What is your next major purchase likely to
11. Assuming that the cash is available, do
any of the following prevent you from making
a purchase:

Lack of space? 1]
Cannot move heavy equipment into the workshop? *[ ]
Products available not fully in line with
requirements? »]
Other? »]
12. Do you anticipate ever building, or have
you built a new workshop at your present
home? Yes 3 JNo »]
If so is it:

An extension to an existing building? Yes «[ |No [ ]
A new stand alone building? Yes “[JNo <[]
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A change of use of an existing building

or room? Yeas “[JNo “{)
Would it be:
Brick built? Yeas «[JNo [ ]

Wooden construction?
Other, please specify
13. How would you rate M.E.W.?

Yes [ JNo “[]
Yes [ |No *'[]

Very good Good Fair Poor:
Types of article 8] s MO s
Balance between complex ] 1 =] =[]
and simple articles
Quality of articles w] o] &[] &)
Quality of drawings & ] o] s ] w[]
Overall quality of MEW. =] o *] "

If you rate any of the above as Fair ar Poar, could
YOU Please COMMENT vivrmrsrrssisrmmrssprssrensssssssenssssoresssas

........................................................................................

14. How did you rate following articles, all of
which have been published since issue 107
(VU = Very Useful, U =Useful, INU = Interesting but
not useful, NI = Not interesting).

Issue VU U INU NI
10 An engraving attachment CHLE BRI
10 Toggle clamps I s o R
10 Milling for beginners o [ o T B I e B
11 Drills and drilling 7] oo ] %] o]
11 Asmall 4 jaw chuck s ] wo ] %] 9]

11 Acentre finder o] w ] %] ]
12 Attachments for the Hobbymat =[] #7[] =] =[]
12 Improving a milling vice 100" soa[ ez 103 )
12 MIG and Arc welding 104" vos ] 1ee{ 107
13 Parallels vouf ] voe ] 11e{ | ]
13  Jeclanhide handwhee! ]
13 Reamers and reaming e[ Jue{Jie]
14 Drilling square holes vao{ |02 vaz{ |02

| -

14 A small variable speed drive @ ][ s %]
controller

14 D.T.l accessories (series) ros I by, B [, B0 o, B

14 A sharpening jig for slot v ] 1] ]
drills and end mills

15 Metal spinning v36[ A3 | oe o0

158 Building a garden workshop 146 |1 ] ][]

15 Hole gauges R[] vas e Jrar]
Are there any other articles in recent issues of
M.E.W., not mentioned above, which you have
found particularly valuable? Please state .........cecrienns

-----------------------------------------------------------------------------------------

15. How do you rate the following?

(VI = very interesting, | = interesting, A = Acceptable,
NI = Not at all interesting) ME e A I
Scribe a line s
Quick tips w2
Reader visits 188[ s ] vsa ] e
Supplier visits Teo v J ] e
39



Trade counter e
Product reviews 1eel oo
16. Some articles are published with rather
more photographic illustrations than normal;
especially with the beginner in mind. Typical
of these were: Improving a milling vice, (issue
12), and D.T.l. Accessories (issues 14 and 15).
How do you rate this approach?
Very useful ] Useful "]
Acceptable ] Not acceptable 8]
17. Is there any single topic or workshop
aspect which you would like to see covered in
future issues of MLEW.2 ....................... :
18. Approximately how much do you spend
per year on workshop equipment and
materials?
Up to £100 ] £101 - £250 ]
£251 - £600 . More than £5007 <]
19. How long have you been reading M.E.W.?
Less than 1 year? 160l 1-2vyears? %]
More than 2 years? v ]
20. Do you read any of the following
magazines?

Regular Occasional

Model Engineer o] il
Engineering in Miniature ] il
Locomotives Large and Small [ | ]

Other (please specify) o] 190"
22. If you are a reader, how do you feel they
compare with M.EZW.? Not as good As good Better

M.E. W] W] !rum
E.lL.M. oo 2 wEl ™
Fd) e WB rnﬁ 159E|

23. Please tick any other hobby interests that
you or your family may have; other than
model engineering:

Model railways 7] Amateur radio ®[]

Electronics =] C.B.radio =]
Model cars »47 Woodwork 28
Model boats | Model aircraft 2]
Full size steam locomotives % | Clocks 20s{ ]
Plastic modelling n] Handicrafts 21 ]

Computing ]
24. Did you attend the 1993 M.E. Exhibition?
Yes }l:lu Nu rla.i""'l

If no, was this because: o
Too far to travel? v
Too expensive? "]
Other commitments? nal ]
Lack of adequate public transport? n ]
No wish to attend? 220

25. Do you work with wood as well as metal?

Yes m[] No 2
26. Of the following occasional free extras,
which would you prefer:

Cover mounted gift? (]
Money saving offers? 24
Competitions? 25
Wall charts? ¢
Fold out plaI"\S? 'u:[:]
Booklets or supplements? (]

If booklets or supplements which topic(s) would you
kSO0 COVOIBAT ool it s

.........................................................................................

27. If you are currently employed, what is
VO OCOUREMITIT voiiviors oo i conmiis s s it
28. If you are now retired or unomplnyed what
was your occupation? ... sEsRsa O RASRARIRRLIRS
29. Does anyone else read your copy of
M.E.W.? Yes 224 |No =]

Only myself 21]
One or two others 2]
Three or four others 2™
More than four other people 2]
30. Do you normally obtain your copy by:-

Chance purchase? ]

Newsagent home delivery? 8

Newsagent/model shop collection? ]
Subscription by post? 26
Don't buy, read someone else’s? 220[ |

31. If you had your copy posted to you on
subscription, on which date did you receive
this issue? ............ i i A b R G S
32. Would you like to receive information
about the benefits of postal subscription and
details of our exclusive offer? Yes 2 |No [ ]
33. If you do not subscribe, from which type
of shop do you most often obtain your copy?

High street shop? ]
Travel point? 2]
Estate shop? 24
Corner shop? 28]
Model shop? 28]

34. Thinking about the advertising content,
would you please rate the two main types of
advertisements

Display Classified

Very useful? ] ]
Useful? W) oo 5
Quite useful? a{] L]
Not very useful? g =
Not at all useful? L ]

39. With regard to the advertisements in
M.E.W. do you:
Read or look through most or nearly all of the ads? /]

Read or look through some of the ads? 28|
Read or look for the occasional ad? 867
Very rarely/never look at the ads? 260

40. Please tick the box which represents the
annual total of your gross income:

Under £6500 @] £6500 - £9000 ]
£9001 - £13000 »{]  £13001-£16000 2]
£16001 - £19000 *[]  £19001-£23000 =)
£23001 - £26000 =[]  over £26000 ]
41. Please give any comment or criticism
which you feel will help us to improve M.E.W.
magazino

------------------------------- L T R T TR L Ll L]

42. Iif you do not wish to receive further
information from M.E.W. please tick the box % |

Thank you for taking the trouble to complete the
questions. Could we ask you to cut out the pages
from you magazine, along the dotted line, pop into
an envelope addressed to: Freepost , M.E. W,
Argus House, Boundary Way,

Hemel Hempstead, HP2 4BR, no stamp is required
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ha idaa for this sharpener developed
I aver a period of time, | had become
tired of a lovely spiral coming from

one cutting adge and dust coming from the
other, particularly whan drilling in the
lathe. I'd tried other ways of grinding drill
bits, from doing it by eye 10 using one of
thosa jobs you can bolt beside your
grinder, using its face edge. Actually it was
this that gave me the idea because | could
sae its merits but at the same time it was
very aasy to make an error and end up with
different length sides. However, | realise
that this method does not give the ideal
clearance shape but nevertheless, it does
give a symmatrical point which is probably
more important

The Tirst consideration was thal it had to
ba possible 1o twrm the drill through 180 deg.
as accurately as possible. The best holder

1: The completed sharpener.
2: Sharpening a 10nmm drill in a %in chuck.

RO A DRILL
o \.»“ SHARPENING

JIG

Mr C M MacEke (@ member of
Bristol 5.M.E.E.) provides a
novel design for a complete
drill sharpening fixture. Not
really for a reader in a hurry to
pursue some other task, but an
interesting project in ifs own
right

is obviously a collet but not practical as (00
many would be needed 1o cover the range |
wanted to cover, i.e, Tmm to ¥%in, and a1
angles from 90 to 180 degrees. | settled on
a drill chuck and the ones from the tail

stock have a Morse taper attached, at the
end of which is a flattened part, called the

tang, It is this part that ensures the drill can
be turned through 180 degrees

The next criteria was that it would be
cheap to build and hopelully from my
‘cuminandy’ drawer. Thus some of the steel
usad has a taw rust pock-marks but then i
is @ practical tool and not in a competition
Next, | wanted a small grindsione as the
actual surface used to grind on is very
small, Mounting grinding wheels can be
awkward s0 | bought a 3in. x ¥%in. wheel
from the local ironmongers for £1.60,
which was designed 1o be used in an
eloctnic drill, This being the case, | was
limited to 2450 rpm. | fell that this didn't
really mater as the amount of steal
actually removed in sharpening the
avarage dall s very small The grinding
whael is not as fine as 1"d like but it has
proved quite adequate, at least until I can
find a better one. | managed to obtain a
neat little ¥ HP motor with 2850 rpm and |
decided it wasn't really necessary 10 gear
the speeds up to the maximum parmissible
and 50 the pulley wheels are all the sama
diametar. You may need 10 alter the sizes
of yours to match motar and gnnding
wheel speeds

If you have a milling machine, life is
much easier when making some of the
parts but there are ways of avoiding it. For
instance, making the ‘L" shaped guides,
itarn 17, could be constructed from two
pleces: a Win, x ¥in. flat, balted through a
%in. square 10 the base. May | recommend
that if you do, you use superglue to hold
them together when dnlling through.
Another tool which is in constant use s a
combined disk and belt sander. It cleans up
stanl work and sands everythingto a
perfect right angle {or any angle you
choose) which saves the time consuming
job of filing and hand sanding. Some of the
pieces nead 1o b 8% BCCurale as you can
make them in this respect

Drill chuck holder

The construction of this 15 very
straightforward and the only tedious part is
slotting item 4 his s where the mnhmg
maching is useful, otherwise i1 Mmeans
sawing and dnlling 1o remove the majority
and filing the base ol the slot to an angla of
about 25 deq. but it need not be precise. It
serves 1o keep the drill chuck at almost the
correct angle for normal dnll grinding. The
precizion comes later whan fitting tha
locating pin

| used counersunk screws throughout,
simply because | had them but you could
go to the expensa of cap-heads. Aftar it's
assembied, o fow seconds on the belt
sandar cleans off any projecting crew had
and leavas a nice finish 10 the steel, The
slot in item 3 should be a good fit for the
tang of the Morsa taper to slot in, I've used
o locking screw S0 that any slack can be
taken up. The hinge, item 2, needs 1o be
substantial, so cut a piece %in. wide off the
end of 3 1%in. diametar bar. Why 1% inch?
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Simply because | had it. Face both sides
and ream a centre hole in, diameter, Cut
a piece off 1o leave a flat which is %in.
abowve the centre hole. It halps if you can
mill it flat and sand to a right angle as this
is one part that needs to be fitted square 1o
avoid binding in the hinge.

The other two parts forming the trunnion
items TA and 7B are self explanatory
although it is important that the gap
between is a close fit with the centre of the
hinge. It is also important that the two side
pieces are identical and | made mine by
sticking them together with double sided
tape and giving them a good squeeze in
the vice before | drilled the centre hole and
squared off their bases. To make sure they
are fitted in the correct place, assembile the
three parnts with the ¥sin. centre shaft (item
5) and the locking ring (item 11). A prece of
thin paper included will ensure clearance
after fitting. Now the unit can be stuck to its
base (item 8) with the same tape and 284
tapping size holes drilled through, Dis-
assemble, drill and countersink the base
2BA clearance.

The ¥in. dia. pivot. item 12, is to fit the
bearing used, so check your bearing
doesn't differ. At this stage DON'T drill any
locating dowel holes.,

Slide (item 10)

This block was a very convenient lump
which | had in my drawer, hence i1s size.
You may feel a wider block and larger
bearing would make it more stable.

The %in. slots milled in the sides need to
be accurately placed as the whole unit must
slide along the base, not bind at the ends
nor ba clear of the base plate. Tha rigidity is
vital for accuracy, Boring out the centre for
the bearing and also drilling the Xin, BSF
hole must be done in the four jaw chuck. Be
caraful when assembling; the swivel unit
once fitted is difficult to get apart! | made
my bearing a press fit into the base but
made the Win. dia, pivot a loose fit so that |
could easily pull it apant and later used
Loctite to hold it firmly. When you tap the
thread you will probably find, as | did, that
the 1ap isn’t long enough to do the whole
block. In this case counterbore the
remaining part from the handie end.

The littie plate (item ) with the
adjustable cophead screw onsures that you
can’t go past a certain point and that both
sidas of the drill are ground 1o the same
dimangion. A little practice is necassary
hera to obtain the carrect setting.

Winding gear and base plate

There are no problems beyond getting
overything square, Distances and sizes may
depend upon the two bevel gears
{photograph 4) you use. Mina

came from an old adding machine,

Similar ones are available for loco
reversers. The length of the plate was
determined by the length of the longest
drill | might need to sharpen. If you don't
nead to go up to kin, dia. then you could of
course, shorten everything.

Before assembling anything, make up a
short piece of %in. BSF studding and turn
to a point. Screw this into the slide and use
the point as a marker 1o get the exact
height of the bearing in the bearing block
{item 16} which is coated with marking
blue, as seen in photograph 3. Reverse
the pointer and do the same the other end
{iterm 15). Although this gives tha exact
height, bear in mind that when everything
is bolted down there will be a clamping
effect on the sliding block. This is where

(4]

4: The winding gear bevel assembly. Note
the brass spacer a thrust washer.

my belt sander
comes into its own.
Gradually sand off
a little from the base
of the sliding block
until the unit winds
freely for its whole |
ength. This part is a
slow process but
warth getting right.
Turn down the end
of the shaft (item 1B)
10 Fein., which will
be the bearing end,
for % inch. |
used the lathe
to cut

items 15/18.

the thread by the usual method of holding
the die in the chuck and using backgear. A
metal wedge in the split die and plenty of
cutting compound will give excellent
results on leaded steel. The other end of
the ghaft is hald in the drill chuck of the
tailstock which is left undone and free 1o
slide. The slowest speed and an accurate
thread is easily cut. t may need a second
pass if you used a thick wedge =0 chack
with the block.

After the guides (item 17) are bolted to
the base plate, as seen in photograph 5,
make sure that the slide will slide freety
with no tight spots before you screw in the
centre shaft. To slow down rusting, | gave
everything a good coating of silicone wax
polish {not the spray kind as that contains a
lot of water).

Motor and pulley plate (item 13)

| happened to have a piece of dural ¥in.,
thick which was just the job as it made the
milling of the slots so much easier. One
usaful point here is that it can be assembled
the other way round for left-handed use,
photographs 7 and 8 show this assembly,

The pulley assembly drawings have no
measurements because | used spare
bearings from the same drawer and since
bearings are so expensive 1o buy you may
want to do as | did or make up solid bearings
from phosphor bronze, The important thing
iz that they can be easily undone and slid
into position. The centre pulley just idles and
keeps the belt tight, allowing the grindstone
to ba adjustable for haight.

Mounting the motor itself was very
convanient as four bolts screwed into the
motor casing, the whole assembly being
very rigid when bolted to a wooden base,

Dowel (item B)

| drilled a hole in the foremost part of the
hinge purely at random and without the
centre part being present. After re-
assembling came the problem of setting
the grinding angle. | began with the
standard 59 degrees. Taking a piece of thin

§: The guide rails showing slide assembly and the leadscrew.

3: The almaost complete slide assembly, fitted with temporary
scriber for marking position of bearing hole in end bearing block

Model Enginears’ Workshop



rod, | bent it to an angle of 118 degrees or
as near as | could possibly do it put it in
the drill chuck with the bent part vertical as
in photograph 9. The handle s wound
until the rod is touching the stone and then
the chuck is moved until the rod is as close
to parallel with the stone as possible. Do up
the locking ring and remove from the base.
The hole can now be drilled through and
into the centre part. Re-check that all is
correct. | drilled several holes when
axperimenting with different angles
because the holes in the centre part were
too close together o drill.

When you are satigfied that all is donae
then now is the time to Loctite the centre
bearing. One point to mention here is that
if you are building a lefi-handed version
then tha stop plate and the locking pin
rneed to be on the other side

Guard

Finally comes the safety aspect. It's very
tempting with small belts and wheels 1o be

June/July "93

6! Class up of the drill chuck carrior
assembly.

7: Wheel side of the motor and pulley plate
assambly.

8. Rear view of the motor and pulley
assambly showing tha locking rnings.

9. Set-up for drilling the locating dowel
hole.

10: Close up of the hinge assembly
showing the locating dowel in position,

tempted to leave guards off, but the minute
particles coming off & gnndstone can do a
lot of damage to eyes. Besides, this one is
50 cheap and simple to make it really isn't
worth it. It is transparent so it doesn't block
the viaw; it lets in hght and doesn’t
interfere with accessibility.

The clear plastic is acrylic sheet
obtaimable from DIY stores and 15 abowt
¥in. thick, It is brittle and when sawing,
hall meits and catches the saw causing a
crack. The best saw is 8 band saw. Cut off a
length 3¥in. wide, This is the size which
suited my layout, It projects from the pullay
plate to ¥in. beyond the fromt of the stone
Putting the grindstone at its highest point,
band the sheet to go round, using the rear
of tha plate as an attachment point. The
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guard is held with 6BA screws which have
a washer and screw into tapped holes on
the edge of the plate. The guard s attachad
at the front and back to the woonden base
with ¥in. angle. My acrylic wasn't long
enowgh to make it in one piece 50 | had to
make a join. This was at the back. on a
bend, The adhesive 18 as thin as water ancd
caplliarity takes it along the joint, melts the
surfaces which fuse together as it
avaporates leaving a very strong joint.

Bending the acrylic is quite easy. It is
very brittle and breaks when bent, so heat
is required, Take a piece of bar about Tin,
dia. and put it horizontally in the vice with
about 5in, protruding. Heat this with your
gas torch until it is too hot to touch, Hold
the sheet where you wish the bend 10 be,
across the hot bar and gently rock it see-saw
fashion 1o spread the heat. At tha same
time apply a Iittle downward pressure. Very
so0n the sheet will bend and soon hardens
when removed from the heat source. A
little practice might be useful as too hot
and the acrylic melts. There will be some
marking on the surface but this won't be
too senous. The whole guard is rigid, lets
in the light and is surprisingly strong

To use the tool

To sharpen the dnlls the bits should not
go past the cutting edge when swinging the
drill against the stone. Hence the stop.
Gradually turn the handle until the drill is
just touching, as hardly any metal has to be
ramoved to sharpan the bit. Swing on s
pivot, back and forth with possibly some
adjustments to the handie until you are
satished that encugh material has been
removed. Take the chuck out of the holder

and pass it through 180 deg. and with the
same setting repeat for the other cutting
edge. It is advisable to do up the locking
screw each time especially if the fit is not a
tight one. The end result should be a
symmetncal pomnt with possibly some flash
on the cutting edge, Dan't try and force the
speed of removal, a slow gentle action
produces the best result. My small chuck
holder wouldn't hold enough of the dnll
shank, so | drilled a hole through the base of
the chuck down into the taper. For the really
small deills, hold therm with only a short
piece protruding from the chuck. This may
hold the drill off centre but | haven't found
this. The direction the grindstone rotates is
not very important because you can use the
surface above or below the centre arbor.
The direction is important with the smaller
drills. Any tendency to dig in and the drill is
no morg. The grindstona needs to be
coming from behind, i.e. clockwise for the
right-handed version. Placing the drill in the
chuck is important and is best described by
looking at the diagram.

Mine has been in use for only a shon
whilie but | must admit the quality of
drilling. not to mention the speed, has
greatly improved

(The succaess of this device depands on
the fairly precise rotation of the drill
through 180 degraes whan sharpaning tha
second side, but more importantly that the
drill is not moved axially, either forward or
backward, as a result of this operation. A
change of even one thouw. in the axial

position, after rotation, will effect the abifity

of the cutting edges to cut avenly,
As the tang of a Morse taper shank may

nol be sufficiently precise 10 ensure that the

axial position is not changed, careful
consideration should be grven to this fact. A
stop bearing on the end of the tang, perhaps
a pointed stop in the centre drilfed end. may
be worth considering 1O ensure precision.
(In view of the brittle nature of the
shroud material suggested, an alternative
such as polycarbonate or even ‘
aluminium may be preferable - Ed.)

QUICK TIP

B cantre or

,,!‘,H millir
Alan Jaaves

years?

Cowells lathe.

If you are considering the purchase of a small
machine tool; are you familiar with the standards of
excellence that Cowells have been setting for many

Cowells machines are all hand built to exacting
standards by experienced enginoers, and 10 a very
high degree of precision. Unlike some other small
machines on loday's market, Cowells products are
solidly built on proven traditional designs. Each
machine, being a complete unit is therefore portable,
if necessary®. it could be used on the kitchen table,
and when nol in use, stowed in a cupboard.

A test certificate stating accuracy is issued with each

Above all, don't forget that Cowelis have
the widest range of accessories
avallable for virtually any
miniature engineering
requirement.

* wiwere space is lemited

- | Vilaw N R by

_— W SN S N S TN S S S S———
Papne pomd Dol | waoiee .0 50 (paeiaiie S AET e

| : § ey T s :
ARG R ;,1 " ..'.' v Nares

D PSR ' ‘;" |..m.. |
 Cowells Small Machine Tools | .\ e I
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PLANER BLADES

have a combination set of Bin, circular
saw, 5in. planar thicknessar and spindle
moulder, The planer blades are described
as disposable whan both sides are blunt.
A cheap and simple method of grinding
the blades was needed and the method |
will descrilbe was shown to me by the
works engineer of a large furniture factory.
Raferring to the phota you will e that
the circular saw blade has been replaced

I do a fair amount of woodwork and |

by a grinding whee! of about 5in. diameter,

An adaptor bush will prabably be required
hare and can be turned from nylon or
aluminium alloy, Now place a pieca of
2in.x¥in. BMS or similar across the saw
table, long enough to be clamped at the
ands, Place a planer blade on the BMS,
touching the grinding wheel and sot the
height of the wheel 1o give the correct
grinding angle to tha planer blade. In my
case, this was achieved by adjusting the
helght of the saw table,

Now place a 2ft. straight edge or similar
an top of tha BMS and lightly clamp gach
end to the saw table, It does not have to be
dead square across and the clamping
should be done with the planer blade just
clear of the grinding wheel.

With the grinding wheel running, gently
tap one and of tha straight edge towards
the grinding wheel uniil the blade just
sparks whilst holding the blade in position.
Now slide the blade sideways across the
grinding wheal back and forth and moving
the straight edge a thou. at a time until you
have a sharp adge on the blada. | have
never had any trouble with debris from the
grinding wheel getting under the blade.

There will be some who will considar
tapping the straight edge to be somewhat

imprecige and prafer tha toolroom approach,

June/July ‘93

Geoff Gray suggests an easy
way of sharpening the blades
from your motorized wood
planer, perhaps the one whose
construction is described
elsewhere in this issue.

This could be done with a %in.x40TPI scrow
with 25 notches in the head, A suitable nut
could be clamped to the saw table lo push
the straight edge a thou at a time. This is
actually only ¥ a thou opposite the
grinding wheal since the straight edge is
pivoting under the opposite clamp.

For those of you who don't want their
finger nails trimmed on the grinding whael,
cut a pieca of ¥in. plywood Bin.x3in. with
one long edge perfectly straight and fix it to
the planer blade with double sided sticky
tapa. This idea will please the editor no end
especially if you put a guard over the
arinding wheel

To get back to work, now grind one edge
of the sacand blade to the same setting, that
5 without moving the straight edge. Next
arind the other edge of this second blade
moving the straight edge as required. Then
without moving the straight edge grind the
other edge of the first biade. This will result
in a matched pair of blades whose balance
will be well within that required.

Mo damage is done to the reground
edge rubbing on the straight edge and |
always finish the edges with an Arkansas
slone anyway.

| have two sets of blades which | grind at
ane session and to the same setting 5o that
i have four interchangeéable blades, | don't
@rind all the nicks (if any) out af a blade
edge as the bladas have 0.1in. and float in
the cutter block and the chances of the nicks
in any two blades lining up to produce a
ridge in the workpiece are about as reamote
as my first birthday,

(In the intarests of safety do ensure that
the grinding wheel 1o be used is correctly
rated for the job and will not overspeed on
the machine, and wear protective ‘
gspactacies whan grinding. - Ed.)

QUICK TIP
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A “SCREWY"”
HISTORY

Don Unwin has, through the
last two issues of M.E.W.,,
looked at something of the
history of the lathe, latterly as it
applied to the model engineer.
Now he turns his attentions to
the endeavours of mankind to
make screw fastenings, a
subject which is inextricably
bound up with the history of
man’s nces in the fields of
mechanical engineering

Fig.1: Hero’s Dioptre surveying
instrument, 15t centfury AD.

compression and jacks. He incorporates
screws as worms in his Dioptra, a
surveying instrument. Fig.1.

The method he describes was (0 wrap a
wedged or tnangular shaped piece of soft
matal such as lead round the wood shaft,
the halix was marked then the weadge
shaped piece moved along 1o the next turn
and the operation repeated for the required
thread langth which was then cut by hand
using chisels and files. A Pompeiian wall
painting also shows this method of cutting
the screw threads.

Hero also describes a device for cutting
internal threads. Fig.2.

The earliast example

What is the aarliest example of a screw
as o fastening is a single isclated threaded
wrought iron nut of Roman origin dated as
being made between 180AD and 260AD,
which has been discovered in Germany but
no bolt of comparable date ha been found.

Metal screws were used as fastenings
on jewellery and armour in the 14th
century, then soon after by locksmiths and
were in commaon use by instrument and
clock makers by 1650.

Although examination of 16th century

Whyatt's process until 1849 when William G.
Angell in America adopted a machine
invented in 1846 by Thomas J. Sloane and
intreduced the gimlet pointed wood screw.
In Britain John Nettlefold, working under
licence manufactured the Sloane machines
and re-equipped his Birmingham screw
factory in 1854. In addition 1o pointing the
screws his machines slotted the head,

Te return to matal screws, Joseph
Maoxon in his treatise Mechanick Exercises,
(16&3) gives the first deseription of making
screws and nuts. He says:- “Swage the end
of an iron rod by pounding the red-hot
metal into a square cavity” then threading
it by twisting it round in & 'screw-plate’.
This he says consists of a thin steel bar or
plate with handles and pierced with various
sizes of threaded holes. It would appear
that the thread was not cut but squeered
on the bolt. A steel screw, presumably
produced in the same manner, was
“transformed into a thread cutter by fluting
its sides across the threads” probably by
filing flats as later clockmakers taps; Fig.4.
This toal is then “twisted into a previously
drilled hole of appropriate size”. As the
culting action was poor these taps did litle
mare than squeeze the threads in the same
manner as the screw-plate. These methods
produced the rather shallow threads which
wiere characteristic of early clock and
instrument makers screws which also had
slightly conical heads with vee screwdriver
slota.

Some sort of male thread was needed to
produce the screw-plate holes and these
were made by filing or on the “mandril
lathe" as described by Plumier in his
slightly later treatise of 1701, He

Fig.2:

vuusy

L

Hero's internal
thread cutting tool,
15t century AD,

illustrates the early mandril lathe
with means to cut the short

Fig.3: Hand-made blunt end
scraw or ‘serew-nail’, 1775.

Il machings make extensive use of
A the screw thread and screw

fastenings, think what very crude
machine your lathe would be withowt
them!

Screw threads, albeit of wood, are very
old indeed, It is balwved by some industrial
historians to have been invented about
360BC by Archytas of Tarus, a Greek city in
southern haly,

Hero of Alexandra 1st century AD, the
Greek mechanician sketched crude taps
and dies for wood and ivory and describes
several uses of the screw threads on
presses for olives, wine, cloth bale
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fire-arms show that gunsmiths were using
crude wood screws at that time carpenters
did not use the ‘screw nail’ as it was then
called until the 17th century, first using
hand made nails than wadges and pegs.
There is some indication that wood
screws were known in Roman times and in
1588 the halian engineer Agostino Ramilli
mentions them. They were hand made with
filed threads, blunt ends, square or
countersunk heads and hence very
expensive, Fig.3. In 1760 Job and William
Wyatt patented a special lathe and started
up a wood screw factory in an old corn mill
in 1760. By 1792 Shorthose, Wood & Co.
had taken the business over and were
making 1200 gross per week in a larger
factory employing mainly children, an early
example of ‘mass production’. Blumt end
wood screws which required a hole to start
continued to be made, basically using

scraw threads. The first types had a single
threaded portion on the tail end of the
rmandril into which was wedged a piece of

-wood to form a nut. As the mandrl was

rotated it advanced forward thus allowing a
fixed but hand held 1ool to cut a similar
pitch thread on the work.

The short threads on the iron mandril
were produced by wrapping a piece of
suitably marked paper round the shaft then
filing the thread with a triangular file and
finally chaging with a ‘'metal comb” or
chaser of the correct pitch, Fig.B. This
would of course also be produced by filing
but would average out the errors to some
axtant,

The next development was for the
mandril to have a number of different pitch
portions and means to wedge the
appropnste ‘nut’ into the chosen pitch,

Fig.6.
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4a & 4b:
Clockmaker's screw-

plate and taps, early 19th century.

TS

d TRACK OF EACH CUT
MARKED ON PAPER

LT

b PAPER WRAPPED AROUND SHAFT

TO BE THREADED

C METAL COME'

OR CHASER

-
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Fig.5: Thread marking out and cutting, Plumier 1702.

Earlier J. Besson in his treatise of 1579
had illustrated his screw cutting lathe, but
he was pnmarily concerned with
arnamental work and not the production of
screw threads.

In 1750 Antoine Thiout who had devised
a screw-cutting machine suitable for short
threads with means 10 vary the pitch being
Cut using a system of levers also made a
machine o cul the spiral thread on clock
and watch fusee barrels, Fig.7.

Jesse Ramsden, one of the leading
scientific instrument makers of the 18th

Fig.6: Muttiple thread mandril lathe
headstock, Plumier 1702.

century, made, in 1770, two screw cutting
machines for producing precision threads.
The first, Fig.8, copied a screw with a long
nut and change gears to salect the pitch to
be cut, The second, Fig.9, made long
screws from a short original flexible tape
winding round a drum to pull the carriage
along. Both machines used a diamond tool
to cut the threads.

Threads larger than could ba mada by
screw-plate were produced by squeezing
betwesn adjustable “stocks and dies”,
Fig. 10, a drawing from Planche's
Encyclopedia of 1784, The stocks can be
seen hanging on the wall in Diderot’s 1771
illustration of a turner’'s warkshop, shown
in Fig.5 of the "Lathe’ article,

The first standard threads

The threads made in this way varied in
pitch and diametar so that each nut and
bolt had to be matched and individually
marked for identification. This made
assembly of machines a tiresome business
which was not eliminated until larger
engineering firms, influenced by Maudslay
and Clement, introduced standard ranges
of threads in their works. Even then sach
had their own standard diametérs and
pitches making interchangeability betwean
different manufacturers difficult. In the
1840's Joseph Whitworth realised that this
was a problem and that a Natianal
standard was neaded. He obtained and
measured samples of screw threads from
all the leading engineering firms and
arrived at an average range for which he
chose the thread angle of 55 deg. giving a
constant proportion between pitch and
depth. At tha time a great deal of threading
was in cast iron as well as wrought iron so
he adopted coarser pitches than could have
bean used on wrought iron only. He
announced his proposed standards 1o the
Institute of Civil Engineers in 1841 and by
1860 they were in general use. The age of
steel raquired a range of finer pitches and
Frederick Lanchester devised his own ‘M’
range for his motor cars which was similar
to the British Standard Fine (B.S.F.) series
which became common from the 1920's.

In America William Sellers proposed his
range in 1865 which was adopted as the
national standard in 1868, He used a thraad
angle of 60 deg. with a profile which was
cheaper 1o make than Whitworth's. This
profile was adopted as the European
standard at a Zurich conferance in 1898,

Tha threads produced by all of tha early
methods were quite short but in the 18th
century a few heavy machine tools, mainly
boring machines, were appearing which
naaded much longer screw threads. That
intrepid inventor or recordar of machanical
devices of all types, Leanardo da Vinci,
1452-1519, describes a screw cutting
machine which could cut langer threads
and even had change wheels! Fig.11. As
with so many of da Vinci's devices it is not
known if it was actually made. However
David Wilkinson of Pawtucket in America,
patented a machine of éxactly the sameé
idea in 1798!

Anather method used 1o make longer
threads was to wind two closely touching
wire spirals on the ¢haft then remove one
and dip the shaft in a molten tin bath to
solder the spiral in place, This was then used
as a screw or fitted with a nut coupled to a
tool cutting a thread further along the shaft.
Maudslay used a variant of this in which he
used flat strips of metal instead of wire.
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Fig.7: Thouit's fusee cutting engine, 1750,

&

Fig.9: Jesse Ramsden's second screw cutting engine, 1740.

However the method Maudslay devised
to produce his accurate threads was to
have a crescent shape knife-like tool which
was mountad at the required halix angle
and pressed against the shafl. As the shafl,
which was of wood, tin, brass or some soft
material, was rotated it carried the tool
along at the correct pitch. A long nut was
then fitted and the screw used to make
other thraads in iron. To enable accurate
pitches to ba obtained he fitted the knife
angle adjustment with a tangent screw and
graduated scale. It was the method he used
to make the lead screws of his first lathes in
1797 and 1800 and also accurate screws for
the astronomical instruments he made.
Bronze nuls could be cast round thesa
threads by using woad ash as a release
agent.

For one special purpose he wanted a
screw with a pitch 0.1% smaller than he
could get using change whaels, so he
devised a supplementary tool slide driven
by a 10:1 bell crank, the long arm of which
was moved by a sine bar similar to a taper
turning bar on the bed. He introduced taps
and dies with three or more cutting edges
instead of the contemporary taps and dies
which produced tha threads by squaezing.
In his works he standardised the diameters
and pitches of screw threads, making their
own taps and dies.

Clament improved on the taps of the
time by making them with shanks of
reduced diameter so that they would pass
through the tapped hole, whilst J. G,
Bodmer in 1841 had devised a ‘relieving
lathe’ to produce taps with spiral relief to
improve the cutting.

Although not strictly a screwing toaol,
James Nasmyth in 1840 devised and
provided his fittérs with a tool to enable
them to tap holes square with the surface,
Fig.12.

You may be wondering how the large
long screws were made, An old workman
of the Soho Foundry described one of the
methads. A strip of paper marked in ink
with oblique lines similar to that described
by Plumier was wrappéd round the rod
then the spiral marked through with a
centre punch. These punch marks were
jeined together by a triangular filed groove
then the thread cut with hammer and chisel
followed by much filing whilst the rod was
supporied in a trianguiar wooden trestle. A
nut of soft metal was cast round the screw
with adjustable cutters fitted into it and
turned by six men on a capstan fitted to it,
a long, skiiiful and tedious task. This
methoed was in use well into the early 19th
cantury. The development of the lathe
during the 19th century however improved
matters, for example Richard Roberts made
his screw cutting lathe in 1820 with change
wheels, means to index for multi-start
threads and quick withdrawal of the tool
slide, Tha tool holder had angle adjustment
to suit the halix angle. A later example was
that of J. Parkinson of Shipley who
patented in 1899 and made in 1902 a screw
cutting lathe for long threads in which the
tool was fed in, traversed, withdrawn,
returned, fed in and the next cut produced
automatically, on either singleé or multiple
start screws.

In 1835 Joseph Whitworth patented a
machine for automatically screwing bolts
and studs; whilst in Amaerica Stephen Fitch
made the first turret lathe in 1845 for
making the vast number of screws for
percussion caps required for the small

Model Engineers” Workshop



drum to impan the Thread milling machines appeared in
VAFIOUS movemeants 1897 designad by H. Linbart and made by
10 the work and Holroyds of Milnrow. These were
& tools. Multiple essentially a slowly revolving screw-cutting
J\J |l h. i spindle automatic lathe with the tool replaced by a rotating
il § 7 [ ] — screw machines milling cutter with the thread profile.
| © Q) were the next Thread grinding had to wait much longer
f— e = — = development, for tha devalopment of grinding whaeels
[]|.. Wl known as automatic  which would retain their form and the
lathes or ‘autos’ in necessary wheel dressing techniques
UK, primarily for which was not until the mid 1930's. The
\D, making metal first machines used a single thread profiled
screws and nuls stone which was traversed along by a lead
although of course sCraw as in @ screw cutting lathe and
Fig.10: Thread screwing tool, 1784, used for all sorts of thread milling machine, the wheel profile
baing copied from a master by a wheel
dressing device. Thread grinding was
extensively used lor grinding die-head
cutters and chasers and similar cutlérs with
LANTERN a thread form.
[:Z:me PINIONS Then in 1944 A_ Scrivener of
Birmingham patented a multiple thread
SCREW BEING 0 PEG grinder whilst in 1947 Landis made a
s machine in which the wheel is crush
[UT WHEEL formed by being pressed against a
E —r—— . —— hardened steel roller of the carrect profile.
The wheel is wide and has many threads
on it so that it can grind many threads in

one rotation of the work, This method was

Fig.11: Leonardo da Vinci's screw cutting machine, ¢ 1500, and still is used sxtensively for grinding
taps.
With that | think | will finish this |°
M. ‘Serewy” story. )

HIDDEN DETAIL

Fig.12: ; Fottler asks...
James Nasmyth's Why it it f
tapping fixture, 1840.

The letter X shows how Screws are frequently made when tapped In the ald mode ; the
letter T as they are always made when the Tapping Square Is employeil.

arms industry. Other versions soon small turned pans.

followed mainly influenced by Fredenck With the introduction of the "auto’, bolts

Howe, a prolific machine tool designer. and screws were turnad from bar with die

Edward Parkhust's invention of the collet cut threads, the self opening die head

chuck with closing mechanism in 1871 becoming in general use by the end of the

which could be operated whilst the 19th century. This began to change in the

machine was in motion allowed 1930°s by the introduction of machine

Christopher Spencer to make his forged hoads and rolled threads, This f 1
‘automatic screw maching’ fallowed in produces a stronger fastener as the matal 1 v hot
1873 by the Pratt & Whitney automatic grain is continuous through thraads and

screw machine with ‘brain whee! orcam head.

Materials for
Model Engineers

We Can Supply most of Your Workshop Needs:

TRACTIVE POWER

-

HONING & GRINDING. CYLINDER HONING AND PREGISION Cast Iron (any size round, square & rectangular), Phosphor Bronze,
GRINDING BOTH INTERNAL AND EXTERNAL FROM YOUR Brass (Rod & Sheet including Engraving Brass), Aluminium,
PREMACHINED COMPONENTS. OH CASTINGS MACHINED OR Stamnless Steel, Plastses, Silver Solder, Gauge Plate, ele. as well as

COMPONENTS MANUFACTURED FROM YOUR DRAWINGS; IN
ADDITION TOOLS AND CUTTER GRINDING. ONE OFF'S OUR
SPECIALITY,

our extensive range of Castings, these include various Machine
Vices, Angle Plates, Keats Angle Plate, Lathe Steadies, Rotary
Table Kit and Many Other Machine Tool Castings.

Vo &re Sle 10 e ary g o 0 oecioe fo Al e Free Iustrated Brochure by sending SAF. to:
Scading sevvice avaiook

Soa and geelgr work undrishen | The College Engineering Supply

¥, Samdy Lane, Codsall,
TRACTIVE POWER Uinit 1, Victoria Warks, Holinbank Lane, ‘ :ES Walverhampton. WVK 1EJ
Tel. 0924 410497 Hackmandwike, West Yorks, WF16 ONW P | Tel. ar Fax: (0902) 842284
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DIAL TEST

INDICATOR

BASE

duty dial test
mdicuhr se will provide
some u experience in the
machining of cast iron and in
particular machining Tee slofs.
The end product will prove a
very useful addition to the

workshop

ounting and aligning a par in the

confines of a milling machine table

can often be a difficult operation.
Frequently some positioning of the part,
onto an angle plate or into @ vice, will be
easier if done prior 1o mounting them onto
the machine table. This will normally
require the set up to be established, using
the surface plate and various items of
measuring equipment, This example is but
one of many where the use of the surface
plate and measuring equipment will prove
useful. One of the items used will be the
dial test indicator (DTI), but using this can
be problematical if a sufficiently robust
method of mounting is not available.

Attempting to use a surface gauge to

mount the indicator may suffice, but the
tendency will be for the weight of the
indicator to tip the gauge over. To overcame
this, using a magnetic base 15 a possibility,
but in this case it will not be easy to move it
around 1o take comparative measurements.
Of course the magnetic effect can be turned
off, but having a small base it will not be
that pracise. It will also require the magnet
to be made effective each time the item is
parked, or else it may fall over,

A heavy duty industrial base

The solution to this is 1o use the much
heavier bases which are made for the
purpose. These are really industrial items,
and a quick flip through the pages of the
many catalogues | have, showed they were
not an item readily available to the home
machinist. It must be said that they could not

be found in the limited range of industrial
suppliers catalogues in my possession,

One method of overcoming this problem
is 1o make one's own, A suitable casting is
available for the purpose from The College
Engineering Supply. The casting is a large
one and conforms to the sizes that an
industrial base is likely to be made. The
dimensions quoted by CES are 225mm
long, 76mm wide and 52mm high. Even if
ready made industrial bases wera
available, it is probable that these would be
considered too large by the majority of
home workshop owners, as parhaps would
that supplied by CES.

College Engineering Supply are aware of
this situation and are prepared to supply a
ghorer piece by cutting the casting into
two, this fact is not
mentioned in their
catalogue. At the time
of writing this article,
a full length casting
will cost, with postage,
around £20.00.
However, do chack the
latest price prior to
placing any ordaer.

The casting comes
with full drawings for
the base itself and
also the parts o
make a complete
DTi carrier. The
drawings for the
additional pans
conform to the
heavy duty nature
of an industrial
unit. This can be
seen from CES's
assembly drawing
published with this article (with their kind
permission). Thase were not made with the
base as it 15 intended to use the tems
published in issues 14 and 15 of MEW. lfa
shorner length base is to be made then
these lighter weight parts should be
perfectly adequate. Some readers may
however prefer to make the fully industrisl
version as illustrated on the CES drawings.

The base made in this article was
obtained as a full langth casting and. as will
be seen from the photographs, all the
machining along its length was done in this
stage. Following this it was cut into twa
pieces of roughly ¥rd and #rds, This would
give more flexibility
in their ultimate use.,
rather than having
two identical lengths.

Experience in
machining
Tee slots

The casting
presents a useful
exercise in the

The completed
heavy duty base.

machining of cast iron for those with
limited experience, particularly 5o in the
case of machining the Tee slovs, whera it
would provide a useful introduction into
machining these. This would be especially
so for that reader who would like to take on
some more ambitious project, but is
apprehensive of this operation. Cost of the
cutter is also likely to be a deterrent, this
was overcome by the use of a single tooth
cuttar which, after a few teathing troublas,
parformed extremaly well, Details of the
cutter are given in an article elsewhere in
this issue.

As can be seen from the drawing, there
is intended to be a Tee slot in both the top
and the bottom of the base. In view of the
limited time available, and considering the
lower one to be unsuited to my needs, a
Tee slot was made in the top only. The
casting comes with generous slots along
bath top and battom, these help to limit the
machining required in producing Tee slots.

Machining sequence on any item, in
particular castings, is a matter of choice

Machining the top face, the first machining
operation. Do ensure the casting is firmly
clamped. add chocks against the side if at
all doubtful regarding its security.

Drawing
courtesy
of College
Engineering Supply

and available equipmant, though in this
case tha alternatives are minimal, The basa
of the casting had been generously linished

Model Engineers” Workshop



final light skim would be made over the top,
hopefully by this approach a reasonably
accurate result would be obtained.

Clamping securely

With this sequence chosen it was
time to commence. The casting was
mounted onto the table and clampad

securaly, in view of tha curved faces
this was not as easy as it could have
been, It must be stressed that there
can be no half measures hare, When
placing the top onto the table, the
clamp plates which | had used with
tha baga provad 100 short and a pair

)\
)

The base being machined, being wider it
will require to be machined in two passes.

by the suppliers, and appeared to rest on
the surface plate without any noticeabla
rock. If rock was evident the casting would
distort when clamped to tha table and
obtaining a flat machined surface on the
top would be difficult. When turning this
over for machining the base the error
would be transferred back to this face.

It was decided to machine the top with
the base clamped to the table, then to
check the top on the surface plate prior to
placing it, face down, on the machine table
and machining the base. The bottom would
then be checked on the surface plate using
blue, and scraped to ensure sufficient
contact (o avoid distortion when next
mounted on the table, When mounted, a
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of flimsier clamps had to be used on
the rear side, just visible in one of the
photographs.

To assist with making the casting secure
in this instance, two additional plates were
fined at the back and these firmly placed
against the rear adge of the casting. These
would prevent the casting moving to the
rear and, as a result, the front clamps
losing their grip. Such plates could be used
front and/or rear, top andjor bottom, as the
clamps available dictated their necessity,
better be safe rather than sorry.

Machining cast iron

Returning now to the machining. As most
readers will know, when machining cast iron
it is essential 1o take a deep enough cut to
gat balow the hard skin that lurks in the
outer fow thou. | suppose it was the desire
to use my new fiy cutter, that | had recently
made, which resulted in my forgetting the
tipped face cutter
supplied with my
millidrill, | have
used thison a
number of occasions
but not for some
while, had | used itt
he 1ask would have
been somewhat
easier and definitely
quicker, That is not
to say | found it
that difficult.

When machining
tha top with tha fly
cutter, | found that
with the cutter
projecting by what
| considered an
acceptable
maximum, the width

of the 1op could just
be machinaed at one
pass or 50 | thought.
The thickness of the
casting varied over its
fength, with one side
particularly thicker
than the other. This
resulted in the depth
of cut on the
shallower side being
insufficient to got
below the skin, if
that on the other
side was not too
deep for the comfort
of the machine and
the cutter.

After a fow
blunted cutters, |

decided 1o cul my losses and machine each
side separately until the final skim, In any
case with the bottorm being wider this
would have to be done in two passes, At
this stage no machining of the Tee slat was
carried out. With the top machined and
chacked 1o ensure it was reasonably flat,
the casting was turned over and returmed
to the machine for facing the bottom.

The base was machined again using the
fiy cutter, and with the experience gained
on the top the problems experienced were
minimal, Whilst still on the machine some
work was now carmeéd oul on the slot and
tha two adges. Machlnlrlg the slot was dona
one side ot a time, 50 an end mill, rather
that a slot drill, was selected. Because of tha
natura of the material, still with cuter skin to
the siot, the largest diameter available was
selected for maximum rigidity. | also chose
an older cutter rather than a newer one, it
wuould be a pity to damage the fine cutting
edges of a new or nearly new cutter,

The two sides of the slot ware machined
1o the width réquired, also 10 the depth of
tha finished slot, this would yield two
benefits when it come to making the Teo
slot. Firstly, the Tee slot cutter had the
minimum material to remove, but even
maore important, having removead the outer
skin totally the probability of any hard spots
baing encountered was largely eliminated.

At the same visit to the milling machine
the two sides were machined. With an end
mill of around #in/12mm dia. it was possible
to do each side in two passes. The first cut
beaing made 1o half the width of the face,
then the cutter lowered to complete that
side on the second pass. When making the
second pass the cutter was set about % thou.
deeper, ensuring that no line between the
two cuts would be visible. As tha upper part
on an end mill gets far less use, the edges at
this point should still be reasonably sharp,
and cutting over such a width in this manner
prasents no problem, In any case. cast iron
is an easy material to maching once the outer
skin has been removed. This was followed
by the same process on the second side,

The base was now removed from the
machine and the bottom, just machined,
checked on the surface plate using
engineers’ blua. Whilst no rock could ba falt
the engineers’ blue showed that about rrd
of one side was not making contact with tha
surface plate. | could not determine why the
error existed, It could have been the casting
having been distorted when clamped to the
table, the casting having moved due to

Machining the sides whilst still on the table after machining the base.




stresses being relieved as a result of the
machining, or evan the fly cutter having
maoved slightly. In any case the effect was
small, probably no more than a thou.

The bottom was therefore scraped, ancd
checked against the surface plate, until an
adequate result was achieved. At this stage it
was necessary only 1o ensure that the two
faces were generally in contact over the
whole area. If a precision rasult is sought,
this would be best left to be the final
operation, even after cutling into two if this is
o be done. Techniques of scraping a surface
flat have been well covered clsewhere (see
June/duly 1991 issue - Ed.) so | will not go
into the process in this article.

With the battom sufficiantly flat the
casting could be returned to the milling
machine for finishing the top complete with
Tee slot, Whilst not of any real importance
as far as | could see it would be preferable
to ensure the top edges and slot were
central and paralle! 1o those of the bottomn.
Mounting the item on the table and using
an adge finder, with the requirements to
considernng cutter diameter and calculate
table movements, was considered
unnecessarily complex, as absolute
precision was not required.

As an acceplable alternative the casting
was placed on a surface plate, with one of
its machined edges in contact with the
plate and its bottom against an angle plate
Using a height gauge, though a surface
gauge would have been sufficiently
precise, a line was scribed along the upper
face in an appropriate position, the base
was then wurned over and the action
repeated. The sides were then machined
up to these lines, which proved sufficiently
accurate and very much simpler than a
complicated set-up on the milling machine.

It was however essential that the
casting, when returned to the milling
machine table, was placed such that the
already machined edges ran parallel with
the table movamant. This was accomplished
using a depth micrometer measuning from
the edge of the table. In the absence of
aither this or a vernier, a rule would have
been sufficiently accurate.

The two sides were then machined up to
the scribed lines and the resulting width
measured. From this value, and the

Marking the width of the top to ensure it
s céntral to the already machined bottom.
One side of the top is marked then the
casting turned over and the other side
marked.

required width of the Tee slot, the widths of
the two sides were calculated. Using this
value, the central siot was machined to
arrive at the required slot width, the slot
was also machined to its final depth.

Making the Tee slots
The endmill was now replaced by the

The Tee slot nearing completion.

single tooth cutter already made and
described elsewhere in this issue, The
cutter was positioned very close to the end
of the base such that when rotated the
tooth just entered the centre area of the
slot. Now with the machine rotating. the
cutter was gradually lowered until the

cutting edge just touched the bottom of the
slot. The cutter was then removed from the
glot area and lowered by about 3 thou,, this
ensured that a light skim of the bottom of
the existing siot was taken, resulting in 8
smooth bottomed Tee slot.

The table was positionad such that the
full width of the arm of the Tee would be
produced at one pass, and machining the
Tee slot commenced, It is essential
however that the direction of movement of
the 1able, and the side of tha siot being
machined, are compatible. For this to be
50, the rotation of the cutter must oppose
the direction of table movement and not
assist, this requirement is illustrated in
Sketch 1. if this is not done the action of
the cutter will be to move the table forward
taking up tha backlash in the leadscraw.
This will cause the feed to be irregular,
resulting in undue forces being applied to
both cutter and leadscrew.

Inadequate table lock

Even so, it was with the appropriate
cutting action that | still ran into a minor
problem with my East Asian mill/drill, It has
been said many times that most of these
machines represent excellent value for
money and that their accuracy is quite
acceptable, mine is no exception, They do
howewer have minor irritating faults,
particularly the aarlier versions. | though
that | had eliminated all such woaknesses
on my machine, most quite simply,

The table locks were in the form of o
screw (MB) having a small sheet matal flag
to eénable them to be tightened. The flimsy
nature of the flag, and the rather coarse
thread, gave these a less than positive feel,

MOVEMENT ©
OF TABLE
............................................................... ROTATION
OF CUTTER.
A
R AN B e e e e
OF CUTTER,
MOVEMENT
OF TABLE
WORKPIECE. _/ SK1.

MOVEMENT OF WORKPIECE RELATIVE TO ROTATION OF CUTTER

After cutting casting into two pieces, one piece being set up on the
angle plate for machining the ends. Note the use of the Tee slots
for holding the casting to the angle plate.




but thay had always functioned satisfactorily.
With the rather heavy intermittent cut
created by the Tee slot cutter, the cross feed
lock kept vibrating loose. | attemptaed to
overcome this by holding the lock on whilst
feacling the table with the other hand, this
proved unacceptable.

To overceme the problem on a
tem porary basis, tha screw was replaced
by a hex head scraw which was tightenad
using a spanner, | rather think a further
minor modification is called for, probably a
finer screw thread and an improved
method of tightening, maybe a longer and
captive tommy bar.

| also had a similar problem with the
down feed, this also tended o vibrate loose
and as the final feed handwheel is not
balanced and depending on its position can
rotate, when the lock bacame loose the
cutter spindle would rise, This was less of o
problem than the table lock, as by tightening
the lock rather more than was normally
done, no lurther trouble was experienced.

These two situaticns serve 1o indicate the
heavy nature of this operation, compared 10
work normally carried out on the maching,
but having overcome the problems, cutting
the Tee slot procesded with relative ease, It
must be said, that having experienced the
problems and overcome them, machine
and cutter were working wall within their
capacity, and were in no way unhappy to be
carrying out this task.

With one side finished the lock on the
cross slide was raleased and the table
mowved to enabla the other arm of the Tea
slot to be machined, till at the same level as
the first sicle. With the Tee siot now having
een started on both sides, the cutter was
returned to the start position of the second
side ence again, The cutter was raised to
give the correct height of the slot’s arm, and
a second cut taken, this was then followed
by repositioning the cutter as required to
complete the first side. This sequence of
machiming is illustrated in Sketch 2.

Whilst the CES drawing indicates a Tee
slot both in the tap and the bottom of the
base, as indicated above | chose not to
include one in the bottom, Tima was in
short supply and | could see no useful
purpose for it, perhaps one day it may be
found a worthwhile addition. (Any ideas on
its uses? - Ed.)

Machining one end of the longer base.

Being used as a base for a heavy duty
helping hand,

The basa was now cut into two pleces of
approximately ¥rd and #rds length and their
ends machined. This was easily done using
the Tea slots 1o clamp tha piscas to a zlottad
angle plate, they were lightly clamped and
set upright using a square, before being
clamped firmly and the ends machined. All
the edges were then generously chamfered

using a file, if you

#
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Supporting a dial test indicator on the
lathe.

maching for a mare professional result.
Following this the individual bases were
returned to the surface plate and, using
engineers” blue, finally scraped 10 be
reasonably flat, The sides of the castings
were cleaned up and then painted.

The bases are being used with the
accessones detailed in issues 14 and 15 of
M.E.W. as can ba seen in the various
photographs. Some readers may prefer to
4o all the way and make the compléte item
as par the CES drawings.

Supplier details

College Enginearing Supply, 2 Sandy
Lana, Codsall, Wolverhampton WWVE 1EJ
Tel, 0902 842284,

Copies of articles previously published
and mentioned above can be obtained
£1.50 for UK readers and £2.00 overseas
readers. Requests should be sent to the

have a bavel Photostat Service, Argus Specialist

cutter you may Publications, Boundary Way, Hemel

prefer to do this Hempstead, Herts, HP2 75T, quoting ﬂ

on tha milling as much information as possible. =
> | In use on the surface plate.




TRADE COUNTER

A first look at products which may be new to you

Machine Mart expanding

And still they come

Machine Man hava now openad a
further four stores,
MNo. 28 London Road, Carlisle.
No. 30 Samlet Road, Liansamiet, Swansea,
No. 31 Copnor Road, Portemouth.
MNo. 32 Chesterfield Road South, Mansfiald.

An interesting catalogue

If you are into modelling to a very small
scale or any other form of miniature
activity, then the catalogue from John K,
Flack will be of interest, Typically a wide
range of brass sections such as H section
from 4mm x émm down to an incredible
Imm x 1mm, it is almost nacessary to get
out the magnifying lens to detarmine that it
i& H saction, Similarly angles from Bmm x
Gmm down to Tmm x 1mm and many
other sections such as T and U etc.

As far as tools are concernad they also
are on the small side, taps from 4BA down
to 16BA, drills down to 0.24mm, slitting
saws down to 0.0025in. thick and many
Many morne.

Other materials include plywood,
Styrene rod and tube, Cobex, all in very
small sizes. For a copy of the catalogue,
sand 3 first class stamps to John K. Flack,
107 Hillerest Read, Bromley, Kent, BR1 4SA.
Tel 081 857 46811,

Motorcycle fuel tank repair kit

This one will be of special interast to the
mainy readars who are involved in the
restoration of vintage motor motorcycies or
cars. If you have a leaking petrol tank, or
one that has flaking rust intarnally which
causes tho carburetor fuel filters to becomae
clogged, then the fuel tank repair kit supplied
by Frost Auto Restoration Technigues will
be of considerable benafit.

The kit contains:-

Tank Clean, this dissolves and

removes the gum and varmish that may
have accumulated over the years,

Ha

Tank Prép, this removes rust, and
prepares the inside of the tank surfaces for
the sealer by lpaving a zinc phosphate
coating on the meatal,

Tank Sealer, this coats the inside
surface of your tank with a rock-hard, yet
flexible, non-porous coating that is
impervious to all fuals,

Cloth Patch, this is for sealing large
holes or for reinforcing weak areas. When
used with tha sealer it hacomeas hard as
staal,

Brush, for use in applying patching
systam 1o exterior of tank

For details send to Frost Auto
Restoration Techniques Ltd., Crawford
Streat, Rochdale, OL 18 SNU., Tel, 0706
58619, Fax. 0706 860338

The Faster Blaster

Another product of intarest to our
vintage vehicte rastorers, but this one also
of imerest to other activities, is the Faster
Blaster, new from G.L.R. This is a grit
blaster which can work over a range of
pressures from 15 psi for etching glass,
cleaning wood and other delicate tasks, up
to 150 psi for the removal of stubborn rust
and similar tagks. This s a portable, British
made, machine and costs £95-00,+ £7-50
delivary, these prices include VAT,

Another new product from GLR. isa

range of metal polishing ltems including
various compounds and mops in a range of
sizes. For details of these and a copy of the
latest catalogue, send to G.L.R. Distributors
Ltd, Great Northern Works, Hartham Lane,
Hortford, SG14 10ON. Tel 0992 552962. Fax
0992 551726.

The Hart

Hart Enginearing have reintroduced their
multi purpose tool and cutter grinding rest,
available in kit form for horme machining
and assambly. The kit comprises three
main castings and a few smaller ones, also

e
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included are all othar raw material
requirements, mostly mild steel, and all
hardware, screws, washers and nuts ete.

A full set of detail drawings are included,
together with manufacturing instructions,
these are assuming that the rest will be
made using a lathe only for all turning and
milling operations. Instructions for using
tha rest are also included.

The rest can be used for the grinding of
lathe tools, end mills and alse drills etc.

For details send to Hart Engineering, 19
Greenfield, Rhosddu, Wrexham, Clwyd,
LLT7 2N4, Tel 0978 359207

A Super CAD system

Leonardo Computer Systems Ltd have
made a very special offer to M.E.W. readers
of the SilverScraen 3D CAD system for
£299-00, o saving of £100-00 (VAT extra). A
demonstration package is available at
around £25-00, The following brief report
on the demonstration package has been
provided by R.F. Parsons.

Leonardo Computer Systems Ltd have
issued a baslc version of their SilverScreen
30 CAD package. The Basic DOS edition is
available from Leonardo Computar
Systerns Ltd, Innovations Centra,
University of Raading, Reading RGE 2BX.
Tek- 0734 763477 Fax; 0734 766575, and is
offered to M.E.W. readers at the discounted
price of £393 + VAT.

Thig package is dagigned to run on
I.B.M. compatible P.C.s under Ms Dos. The
minimum requiremeants are 640k of
available RAM, Maths Co-processor and
EGA Video. The software is provided on
1.4mb 3%in. diskettes although |
understand from Leonardo that other
formats might be made available on
request,

SilverScreon ks a very sophisticated full
3D CAD package which allows the user to
draw things as 3-Dimensgional objects in 3
Dimensions, instead of drawing them as
the projections of the object in 2 dimensions.
It containg a great many useful facllitias,

During my raview | found the
SilverScreen package was simple to install.
The step by step tutorials were easy to
follow and the results, as displayed on the
SCTREN, wers easy 1o Interpret. Because |
had no plotters/printer available | was
unable 1o test the printed output. After
about an hour's practice | felt that | could
use the package. It had one or two minor
guirks which | found a bit annoying. The
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‘Camera Walk’ facility which allows the
user to view the drawing was fascinating,
especially when | ‘walkad through' a hola in
my drawing.

Because my computer has no Maths Co
processor | 'borrowed” ona from a local
computer manufacturer (usual disclaimer),
| would like to thank Lofgren (UK) Ltd of
Old Road, Shotover Hill, Headington,
Oxford. Tel: 0BGS 742338 for their kindness
in letting me use one of their elegant 486-
33 machines for the trials.

For details, send 10:- Leonardo Computer
Systams Ltd., Reading University
innovation Centre, Whitenights, Reading,
RG6E 2BX. Tel 0734 763477, Fax 0734
756575.

Soft Iron

A recent request for details of a supplier
of soft iron (Swedish iron) has brought this
respanse from a reader. D.C. Products Ltd,
High Wycombe, Bucks, Tel 0494 881654,
They apparently also supply a range of
other difficult to obtain materials, metals
and plastics. Mail arder only, no callers.

New mini soldering irons from
Weller

Cooper Tools, manufacturers of the
market leading brand of soldering
equipment Waller, have introduced a new
range of mini, lightweight soldering irons.
The Weller Mini Series 2000 features a
choice of seven different soldering irons
rated at 12, 15 and 20 watts. As easy and
light to hold as a pen, new mini irons have
long lasting nickel soldering tips. All
models come complete with moulded-on
13-amp 3 pin plug.

For further information contact: Cooper
Tools, Sedling Road, Wear, Washington,
Tyne & Wear, NE3B 9BZ. Tel: 091 416 6062.
Telex: 53641, Fax: 091 417 9421,

Diamond Tool Holder from D & P
Burke, Toolmakers

The teolholders manufactured and
supplied by D, & P. Burke of Victoria,
Australia are of the tangential type,
designed to secure squara high speed steal
tool material, Three vanants are currently
available in sizas to suit virtually all of the
popular lathes, each kit containing the
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appropriate toolholder together with a
length of high speed steel, Allen key and
tool grinding fixture,

Regularly adverised in M.E., all three
toolholders are available for AS98 plus
AS12 air mail from D. & P. Burke
Toolmakers, 27 Woodstock Road, Mount
Waverlay, Victoria 3149, Australia; tel 61-3
807-6316, fax 61.3-807-9620.

Clip on magifier from Asset Optics

Workshop enthusiasts who wear
apectacles for close work and who nead
extra magnifying power for even closer
work, may be glad to know that Asset
Optics have come up with a very usaful
clip-on monocular lens available in three
dioptras. The unit attaches 1o ong lens of
the wearar's spectacles via a spring clip
with a protected cushioned wire frame that
will not damage the spectacles’ lens. When
not in use it simply folds up wards on its
spring loadad hinge out of the line of sight.
It is vastly supenor to the stick on loupes
for spectacle wearers and is far more
convenient than a8 Jewaller's ayepiece.

There are three powers of magnification
available; 6.0, 10,0 and 15.0 dioptres,
Intending usars showld first determine tha
strength of their spectacle lens which is
Increased by the addition of the Magniclip.
For example. if your spectacles are plus 2.0
dioptre and you use a 6.0 dioptre the result
is 8.0. So check first

Price: £16 or £40 for o set of three; the
prices include postage. Asset Optics.
Sunrise Cottage. Jubilee Lana, Miltan-u-
Wychwood, Oxon, 0X7 6EW

QUICK TIP




Our workshop visit in this issve
is to Geoff Walker, a reader
whose interests are based on
model engineering but, like
many, having a growing
interest in making workshop

equipment.

his time we visit Geoff Walker, whose
I workshop activity closely follows that
of many other readers of this

magazine, being an interest in model
engineering but also an aqual if not areater
interest in making workshop equipment, In
fact Geoff admits that whilst he has made
two stationary steam engines, in the 15
years since starting his matal working
workshop in earnest, he has now an
increasad interest in workshop equipment.
His latest project is o Stent 100! and cutter
grinder from Blackgates Engineering.

Guooll's daily employment has been of
an engineering related nature having been
invalvad in design and managament for a
civil engineering company, with particular
involvament with the patro- chamical
industry. He had no formal workshop
training from his industrial activities, but
has antendad college workshop classes for
the last six years.

First lathe

His firgt introduchion 1o a home metal
working workshop came when he
purchased a small Adept lathe. seen in
photograph 1, when he was about 25
years olkd, He has kept that machine to thes
day. The lathe is about 200mm long and the
four jaw chuck about 50mm diameter. Very
little use has been made of this over the
years, excepl for a few itlems such as
camara tnpod heads winch have been made
on it. This indicates anather of Geoff's
laisure interasts: photography.

His workshop is a brick built extension 10
the garaqge, which he built himself,
originally for the purposes of woodworking
activities. It was about 15 years ago that he
decided 1o branch out into metal working
and in particular model engineering; as a
result he purchased the Myford ML10 seen
in photograph 2. This marked the start of
a quite extansive workshop developed over
the years.,

Making some accessories

Like so many who have gone down this
road, Geoff soon realized that many items
of workshop equipment are desirable so as
to adequataely carry out one's own brand of
activity. As a resull, accessones were
made, some to save money and some
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1: Geoff ‘s original lathe, an Adept,

Lo Y

2: The Myford MLIO fitted with a division
line cutting tool

because they could not be purchased.
Typical of this later category Is the division
ling cutting device. Geoff is seen operating
this on the front cover and the major part
of the machanism can be seen in
photograph 3. The tool consists of a slide
which is operated by a lever and which
carries the cutter to make the division line.
The reciprecating motion of the cutter slide
automatically rotates a turret which carries
stope that can be adjustad 1o set the length
of the lines, adjustment is by differing
thickness washers under the scraw heads
The turret has ten positions and will
normally be st 1o give the longest line for
the tenth position an intermediate length
for the fifth line with the remainder all
constant length and shorer.

Amaongst othar accessories that Geoff
has made, is a thread cutting tool holder
for use on the lathe, The purpose of this is
10 enable the toal 1o be lifted clear of the
thread when a cut has been complested.
This allows the cutter to be returned to the
start without having 1o wind the cross siide
out and maybe lose position. This is shown
in the cutting position in photograph 4
and raised in photograph 5.

A novel idea

A vary novel idea is that seen in
photograph 6, this is a simple holder for a
slot drill that enables it 10 e fitted to the
lathe top slide and used as a boring tool, |
must try this ona mysealf.

Geoff 's dividing head is a very adaptable
plece of kit and is seen in photograph 7.
Centre rear of tha photograph is tha fairly
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3: Close-up of the division line
cutting tool. The turret
automatically indexes and sets
the length of the line made.
Adjustment is by means of
packing washers placed under
the screw heads.

4: A thread cutting tool holder
seon lowered ta make the cut.

5: The holder raised. This
permits the tool to be returned
to the start without the need
to wind the tool away using
the cross slide, with a possible
loss of position,

6. This simple holder parmits a
slot drill to be mounted onto
the lathe top slide and thereby
used as a boring tool.

7. Geoff 's multi purpose
dividing head-cum-ball turning
attachmeant, cum rotary table
ele. etc.

8: The Naerok Mill/drill,

mounted on n stand made
whilst attending a welding
course at the local college.

9. One of Geoff ‘s major
projects, a motorized hack
saw.




10: Another major project, a compressor. Main components are
a much modified lawn mower engine and an air brake cylinder
from a lorry.

12: Close-up of the shaper.

conventional simple dividing device,
howaver not seen in the photograph, as it
was in use on the lathe far another
purpose, is a mounting arrangement which
permits the unit to be mounted with the
spindle in a vertical position. This allows it
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to be used on the drilling machine for
holes on a PCD. With the gear removead
and the hand dnven spindla fitted it can ba
usad for genarating radii on the milling
machine, however a longer handle is
required. The spindle nose dimensions
permit & lathe chuck or backplate to be
fitted. With the device, bottom right of
photograph, fitted and hand operated, it
can ba used on the lathe as a ball turning
device,

College attendance

During the last six years Geoff has
attended the local college, one night a week,
initially this was to learn the ant of welding.
Having accomplished this he remained with
the welding course for three years, using the
facilities provided, to enable him to make
items of workshop equipment. Typical of
this is the milling machine stand just visible
in photograph 6.

After this he joined the model
engineering classes partly for guidance but
largely to make use of the workshop
aquipmant.

Two quite sizeable items of equipment
that he has made are the power hack saw
seon in photograph 9, and the
compressor in photograph 10, the latier
Is very interesting. In this, the compressor
is made fram a lawn mower engine fitted
with & special cylinder head made from a
block of aluminium and containing the
necessary valves, The reservolr is a lorry
air brake cylinder

13: The completed index for the Stent,
Geoff prefers the serrated edge to the
wheel rather than knurling, whieh in any
case would be a little on the large size for
his ML10,

14: The Stent tool and cutter grinder, well on the way to completion.

An Adept No.2 hand shaper

Ona of Geoff's machines is his Adept
No.2 hand shaper, this type of machine is
not that oftan found in the home workshop
these days. This s a pity, @s in many cases
it will produce a better and more ragular
finish than that obtained on a vertical
milling machine, using easily sharpaned
single point tooling; these are the reasons
given by Geoff for making much use of his
machina. Tha Adapt No, 2 is & simpla hand
operated machine and cross feed has to be
applied aiso by hand, rather than
automatically by the backward stroke of the
slide. This makes it difficult to apply an
equal width of cut each time as the ¢cross
feed is not calibrated, even so, the finish is
considered bettar than that provided by the
milling machine. Photographs 11 and 12
show the shaping machine. There are plans
1o provide more information regarding the
shaper in tha pages of Model Enginaars’
Workshop at soma future date

Stationary steam engines

During the 15 years that Geoff has had a
workshop he has made two stationary
steam engines, these are the Stuart No. 9
and the James Coombes. One of these can
just be glimpsed in the rear of photograph
11. Gaoff admits however that whilst the
construction is complete he has not found
time to complete the painting, and now has
a greater tendency towards making
workshop equipment, which at present
takes the form of the Stent Tool and Cutter
grinder, seen in photographs 13 and 14
showing the progress to date. This was
started at the commencement of the
autumn term at college and in the case of
the larger componenis has been made
using the colleges facilities. It is expacted
that it will be completed before the
suMMmMer recess.

1| am sure that other readers will join me
in thanking Geoff for allowing us access 1o
his workshop - | know that | came away
with a few ideas, | hope that readers will
pick up a few as well

Supplier details

The Stent tool and cutter grinder can be
obtained in kit form from: Blackgates
Enginaering, 209 Wakefield Road,
Drighlington, Bradford, West
Yorkshire, DB11 IEB. Tel. 0532 ’
853652. A
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The complete Promill-35 milling machine
with AC variable speed controller.

Engineers Ltd's Promill-35 milling

machine for the first time will fail to be
impressad by its appearance of quality. Of
coursa it is often said that such
appearances may only be skin deep, but
close examination of the finer details will, |
am sure, not make one change one's mind,
The paint work is good but the quality goes
far bayond that. The machine would
appear to ba amongst the few real quality
small machines.

AC Variable speed controls

One aspect of the machine which s of
considerable interest is the variable speed
system, this is a single to threa phase
inverter with three phase motor, Both
motor and inverter are made by Brush
Cromptan, one of the largest British
manufacturers of aleetrical equipmant,
predominantly for industrial situations.
Their aquipment will be found fitted 10 a
wide range of machines, not just machine
tools, and many of these are expacted to
run 24 hours a day, 7 days a week,

As a result, the motor fitted to this
machine should have the quality and
reliability demanded of such an item in
industry these days.

How delivered

The machine comes packad in two
packing cases 50 as to minimize the weight
problam; the total machine waighs 55Kg.
One case contains the co-ordinate fable
assembly, whilst the other has the column
and head assembly, already assembled.
Building up the machine consists of lifting
tha column into the socket in tha table
assembly and then lowering it 1o the foot of
the socket, it will stand there satisfactorily
until the two fixing screws are tightenad.

A cable must be provided by the
purchaser for connecting the main supply
into the invanar. Very adequate
instructions are provided for this, as are
instructions for making adjustments 1o top
and bottom speeds, ramp (acceleration/
deceleration) times and other features.

l doubt if anyone looking at Precision

June/July "93

THE RISHTON

PROMILL-35

The Promill-35 milling machine made by Precision Engineers Ltd is
reviewed in the article, andfoundtobeworﬁﬂtesenous
consideration of the home workshop user

The biggest task prior to putting the
machine to work will be the removal of all
the rust protecting substances applied to
the machine. A rag well soaked in white
spirit will remowve the protection, but it will
take a quite a time, still this is no bad thing
as the machine is guaranteed to arrive in
pristine condition. If the machine is then to
stored in humid conditions do remember
to apply some light oil, the virgin surface
sxposed when the protective costing is
removed is very prone to rust.

The machine is available with either
matric or Imperial calibrations and 1s
quoted as requiring a 220-240 volt 50 Hz
supply. The machine comes with a draw
bar, either Imperial or matric, and & few
amall tools, otherwise all other accessones
must be purchased if required.

Specification

Physically the maching is 1oward the
smaller end of such type of machine
normally considerad for the home
workshop having a table size of 350mm x
130mm, this gives travels of I70mm and
I00mm. Throat depth, machine spindle to
column, i5 130mm whilst the maximum
height, table 10 spindle nose, is 245mm.
The spindle is bored 2 Morse taper and
oxternally has a thread suitable to accept
standard Myford threaded items. This
Myford nose is intended for the fitting of
Myford collets and not for the fitting of
either faceplate or chucks.

The quill stroke is 50mm for drilling only,
down feed for milling is by raising and
lowering the complete haad. To maintain
position when altering tha position of the
head, the column, whilst round, is fitted
with a substantial key alang its length.

Motor power is 250W with an output
speed range of 200 2500 rpm. The inverter
controls can be adjusted to make top speed
4500rpm, however there is considerable loss
of torque at this setting and it is suitable for
drilling small holes only. The head can
rotate 90 dog. either way whilst the column
can rotate through a full 360 degrees.

The single to three phase inverter fitted to
the machine.

The machine in detail

The head

The complete machine can be seen in
photograph 1 and as already mentioned,
presents a very favourable first impression.
The speed controllor is mounted to the left
of the head and contains on its fascia the
operator cantrols, these are start, stop and
a speed setting potentiometer, as seen in
photograph 2. Baing made for a wide
variaty of machines the controller cannot
have a speed calibrated dial, but one soon
gets to know the correct position and
sound of motor for each application. As it is
possible to vary the speed whilst the
machine is cutting, it is possible to tune the
spead to the application.

The well constructed interior of the
inverter, made to industrial standards and
likely to be very reliable.

The front {ascia also has a lamp to
indicate power on and another to indicate
the controfler safety circuit has tripped due
to some fault. This will @ither be due to an
overload on the motor causing current to
be drawn greater than full load, or motor
over tlemperature due to long term slight
overload or working st slow speed, or just
possibly working in a very high ambient
temperature. The motor is fitted with an
over temperature sensor to enable this
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protoction to be achieved. The controller
has facilitieg for ramote controle, but this is
an unlikely requirement other than mayhe
a remote stop contact.

The inside of the inverter, photograph 3,
containg some adjustrments which the owner
may require o vary, most likely top and
bottom speed. As these have to be sat whilst
the machine is running, the inside Is alive at
mains potential and great care must be taken
nat o touch other parts of its imerior. This
fact is clearly stated in the operators.
INStructions, as are the details for adjusting
these and other characieristics, The
adjustment of top and bottom speed is made
by a small screwdriver, no need to place
ones fingers into the area, and the use of an
insulated screwdriver is strongly advised.

The motor is flange mounted and the
belt drive batween motor and spindle is
entirely shrouded inside the head. It is
easily accessible by the removal of four cap
screws, permitting the top of the head
complete with motor to be very easily
removed. The motor mounting can be seen
in photograph 4. Also seen In this

Showing the head, in particular the dials
for down feed, quill feed and head angle.

photograph ara the dials for the quill and
the head down feed, and these, as are the
table fead dials, are large and very clearly
marked. Thoy also are friction fitted with a
very positive feel about them, no chance of
them moving whilst a feed i being made.
The calibration for head swivel, also seen
in the photograph is similarly very clear,
The item in front of the motor is the
ramovable cover for the spindie, this is
primarily for access to the draw bar,

The compound table

This is of conventional design, for this type
of machine but this staterment hides its
oulstanding quality as seen in photograph
5. Most impressive ara the leadscrew
friction dials, as can be seen in
photographs 6 and 7. Thase are around
65mm diamater and the divisions broad as
can be seen in photograph 7, the dials are
fined with a serrated edge which makes
operating them very pleasing, this is best
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Leadscrew friction dials are of a very high
standard,

sean in photograph 7. The handwheels
are also large and pleasant to use

The table is fitted with either a metric or
an Imperial rule with a cursor consisting of
a small, almost triangular, plate fitted 1o the
stationary part. The rule has a black
background with white markings and is
easy to read. The cursor howewver has one
small failing, unless | had a rogue, the
small plate is painted black and has only an
inddentad line on it, also appearing black. As
a result it is therefore almost impossible 10
500, 10 overcome this, as can be seen in
photograph 7, the indent was filled with
white paink, a simple solution,

Note the robust two leaf leadscrew cover
fin this view, also showing the table rule
and locking screw.

The telescoping cover 1o the lower
leadscrew was very substantial, being
some 1.5mm thick, again seen in
photograph 7. The various locking
handles for such things as table locks,
column locks and quill locks are vary easy
to operate, having a very nice facility for
ensuring that they lock with tha handle in

the most suitable position. To make use of
this, the handle can be pulled away; it is
normally held in position under gpring
pressure; from the body of the machine
when it becomes able to rotate freely. Now
the handle can be rotated to the most
desirable rest position and allowed o
return; when it will again become captive
to the locking screw. Photograph B, the
quill locking screw, Is a typical example.

ANl the locking levers are of this type., this
one for the quill, and have a nice facility for
ensuring they tighten with the arm in the
best possible position.

A number of accessories were supplied
with the machine being reviewed, though if
required they have to he purchased
additionally, Thase were a small vice. made
by Precision Enginears Ltd, a Clarksan
milling cutter chuck and a tool guard. The
vice has 75mm wide jaws and opens lo
60rmm. Ona rather nice featurs is the
provision of a number of fixing holes, these
positionad s0 as 1o allow the vice 1o be set
at angles of 45 and 60 deg. using only the
Toe slots in the machine table. The keep
plate below the vice jaw is only as long as
the jaw itself. this is surpnsing as thera is
plenty of room for it to be extendad
forward, this would help considerably 1o
prevent jaw lift,

Of course, the vice is well made and jaw
lift is minimal when new, but could
become more of a problem as wear takes
place, extension of the keep plate towards
the front would be an easy operation for
the ewner in this evant. The vige can be
sean in photograph 9. The cutter chuck,
being made by Clarkson, is of excellant
quality as one would expect from this
company.
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The very nice small vice, having 75mm
wide jaws and 60mm opening.

In use

The machine is a delight to use, typical
of this situation are the large friction dials
an the leadscrews and quill down fead,
these have a quality that makes thermn very
easy to use. There is however one minor
irritant that appears to have come about
due to a repositioning of the speed
controller. Readers who have studied this
machineg in the past, will see from
photograph 1 that the controllar, which
used to be on a long arm, is now fixed by
means of shorter arms and mounted from
the head. This has obviously made the
mounting much more riged, but
unfortunately this makes access to the
head to eolumn clamps rather inaccessible

It was whean putting the machine 1o the
task of actual metal removal, photograph
10, that the quality of the machine became

An excellent finish was achieved as can be
saen in this view,

The vanable speed control system was
very impressive and a vary distinct
advance over the use of levers, as fora
geared head, and even more so for the
more probable belt changing arrangement.
However, the relatively light load of the

A trial run,

apparent, it was howaver samewhat
confused by other circumstances. | had for
# long time been carrying out end milling
operations on my own machine, using
outters which were way past their best, and
accepling the rather poor quality resull,
probably, | must admit, as inevitable.

The testing of the Promill-35 coincided
with my having obtained a compléetely new
sel of end mills and slot drills. So having
put the mill to work, was the finish being

achieved. seen in photographs 11 and 12,

a5 a result of the new culters or the quality
of the machine itsell? There was no option
but to try an identical test on my economy
mill, and whilst with the new cutters a
much more acceptable result was
achieved, it was still a long way off that
achieved using the same cutter in the
Rishton Promill-35.
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endmill did not make any real demands on
the system. Most readers will have learnt, |
hope, from the articles on speed control,
that in most cases when a motor is reduced
in speed, the output power available
reduces proportionataly. On the other hand
when speed reduction is by gear or belt
changing, the full motor power is still
available and additional torque is present
at the output spindle as a result,

Using the drilling facility

To test the system under a heavier load it
was decwded to make some additional Tee
niuts, which | knew would be required for
later uses of the machine, and use the
drilling facility to make these. Phot
13 and 14 show this taking place. The hole
being drilled was in the order of 7.2mm and
drilled at one go, no smaller hole having
been dnlled first, Rate of cut was

deliboratoly heavy and the drive system
showed not the shightest sign of being
unhappy. However the redatively short arms
on the quill down feed gave one the
imprassion that the designers did not expect
this down feed pressure to be exceeded. Of
course larger holes could easily be
produced by increasing the size in stages.

The tests made at this stage are quite
simple but, so as to put the machine 10 work
on more involved tasks, the machine will be
used to complete somae projects which will
sppear in AMLEW. in future issuas.

Even with a substantial down feed the
motor showed no sign of being unhappy.

Conclusions

The 1ests show that the outward
appearance of quality is more than skin
deep and that itis a machine capable of
axcellent results. Also the standard of
design and manufacture is such that these
excellent results are likely 10 be maintained
aver a very long working life.

,One advantage of being & reviewer of
such machines is that one has the
opportunity of operating machines of high
Quality, on the othar hand one is faced with
the distress of having eventually to return
the machine 1o its rightful owners, My
economy mill will never seem the same
again, and | really must attempt to improve
the finish achieved. The taper roller
Bearings have been tightenad up a little
perhaps they require to be still a little
stiffer, Perhaps | will carry out some tests
and publish the results if at all interesting.

For details of machine

Contact Pracision Engineers Lid,
Mary Street, Rishton, Blackburn, BB1 g
4RF.
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Derek at his own machine. The remaining photographs are of a friend’s machine
being built.

MAKING A
DORE WESTBURY
MILLING MACHINE

Derek Brooks built his Dore
Westbury milling machine, a

machine of which he speaks
very highly; in the very short
time of two weeks, admittedly
burning much midnight oil. In
this article he gives a brief

account of his experiences in

completing the task, and some
facts and figures regarding the
machine.

efare | write about The Dore

Westbury Milling machine | should

maeantion a little about mysaelf. The
nearast that | come to being an expert in
the manufacture of an enginearing project
is picking up a brush and painting it. lam a
self taught amateur engineer of some six
years' standing. | have quite a bit of
patience and quite a lot of tenacity. What |
am really saying is if | have the guts to take
on a project like this, what's stopping you?

For many years now | have struggled to

do milling on my lathe using a vertical slide.

This is all very well in the absence of a
milling machine but can be very frustrating
not being able to see the back of the job
What is mare, somatimes it is almost
impossible to work on the wrong side of an
abject. | decided that it really was time to
look for a milling machine.

At first | thought that | had only two
options, buy a new one or buy a
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secondhand one, The new ones that |
could afford did not have all the options
that | would have liked. The cheaper ones
ware not robust enough. | had raad articles
which gave the impression that they were
nchned 1o have vibrations wihich gave
chatter. The secondhand market available
to me were mostly of the large free-
standing variety. Room in the workshap is
at a pramium $o that was out. At this stage
a friend asked if | had considered a kit of
castings, At first | looked upon this a
daunting task, but he pointed ma in the
direction of the Dore Westbury, | wrote for
the brochures and found to my surprise
that it had a much better specification than
many of its commaercial competitors, For
example the quill travel is 4%in. which
enables drills to be changed from small 1o
large ones without changing the pillar
height. The head can be angled anything
from vertical to horizontal, This does away
with the need for a variable angle vice. The
throat, that is the distance batwean the
chuck centre and the column can be varied
between 4% and 8% inches. With a
standard column the height between
spindle and table can be variad betwean 0
and 14in, and with the long column
between 0 and 20 inches, With the gearbox
fitted the machine has ten speeds varying
from 32 1o 1880 rpm. The spindie has a
Myford nose which is very useful. For
instance you can use collets and when you
nead to ensure that the spindle is set
square to tha table vour faceplale can be
screwed on and lowered onto the table
before locking the cross tube bolts.

The supplier of the Dore Westbury
Milling machine is Model Enginearing
Services of Sheffield (Tel. 0246 433218). As

| am also a Yorkshireman | alected 10
callact my kit miyself, This had a double
bonus. The first is It saved the carriage. The
second was a real treat, allowing me to
meaet the proprietor Mr ivan Law who is a
mine of enginearing knowledge. You may
have maet him already demonstrating gear
cutting at the Model Engineer Exhitition,
where he holds the office of Chief Judge.

| should warn you that the kit is quite
haavy, but no mare than the average car
will take. Customears should also telephone
prior to wisiting to ensure that all the parts
are in stock. Of course it is also possibie 10
have the bits delivered.

The alternatives available

You have several choices to make before
ordering. You can make the machine with
or without the gear box. If you decide to do
it without, a gear box can be added ata
later date. You have a choice of long or
short column, with or without motorised
feed on the bed, with or without the motor
It is also possible to have either a No.2 or a
No.3 Morse taper in the spindle. You have
two sizes of bed to choose from: either
16in. x 5%in. or 20in. x 6in,, the former has
B¥in. x 12in. travel and the latter 5%in. x 16
inch, The kit does not include a chuck. A
Modeloy milling chuck can be bought as an
extra and is recommended by Mr Law
Another possible extra is a belt guard

Starting work

The drawings are well presanted and
easy to read and follow, A parts list and
working instructions booklet is also
supplied, If you follow the booklet throwugh
things are done in a logical order. Each part
is numbared and described, some care i3
needed here to select the correct piece,
don't just grab the first bit of bar or rod that
is the correct diameter. Look for the right
length and quality of metal. The parts list is
quite explicit about whare aach pieca fits
into the final assembiy.

When following the Instructions don’t go
galloping ahead. Read through the rest of
the paragraph to be sure that the size you
are working to is not controlled by another
part. To be fair you are usually warned
about such fits. | missad one such warning
which had to do with using a bearing as a
plug gauge. This made an annoying
rectification job necessary. There are
several useful photographs at the end of
the booklet which are vary helpful.

A wide variety of parts

The pars themselves come as a variety
of metals from rather large castings in iron
through alloy castings to bars and rods. One
amusing thing that | found was tha small
pieces of rod were not cut at right angles
Perhaps Ivan is making sure averyone trues
up the ends and doos not use them as sent.
The cast iron parts on the whole were good.
A few howewver spacially the thinner pleces
had the hard chill skin right through, As
these came in unimportant places it was
sufficient to grind the small spots smooth,
The company is proud of the high quality of
their products, 50 any bad castings would, |
am sure, be replaced without trouble, Many
of the difficult parts are already worked for
you, The table and it bottom slide ways are
ground. The spindke is bored through with
one end bored to No.2 Marse taper, The
pillar is wmead and threadad. The cross tube
the column head and the spindie head are
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The machine base is the largest item to
deal with.

virtually done, The wormshaft and gears are
cut. The lead screws and nuts are threaded,

As | have already mentioned the
instructions follow a logical pattern. In other
words you start at the bottom and work
your way up. The whole job can ba done on
an ML7 lathe and vertical pillar drill. Since
making the Dore Westbury | have sold my
pillar drill as it was redundant. You will alse
need several Imperial taps and dies and a
few common hand tools found in any
workshop. Thae designer makes good use of
the copying mathod for making matching
screw holes, a very simple way of making
ane off fits. | have already admitted to one
mistake | may as well admit to the other to
save you falling into the same trap. | made
the %sin, hole in the bearing support brackat
too low:; this raised the bracket when fitted,
making it impossible to feed a Tee bolt into
the end slot. It doas say in the brief, check
with the assembly as a number of factors
affect its position.

The hand wheels and micrometer dials
are a pleasure 1o turn,. The metal is nice
and crisp and looks really clean and white
aftar turning. It was my first attempt at
dividing so a trial run was made on a dial
before it was reduced to its finished
diamaeter. One suggestion to help here
which i not given in the instructions:
fasten a piece of stout cord to a chuck jaw
wrap one or more turns round the chuck
body, fasten a heavy wekght to the other
end and dangle this down the side of the
lathe. This will eliminate backlash and

The X Y table seen from balow.
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make the graduations equal. The
instructions say make sure that the tapers
on the nute match the tapers on the dials.
To ensure this you should cut one from the
fromt as normal turning and the other from
the back with the tool inverted. The
leadscrew dials are zercable using an 'Q°
ring for the friction drive. This works very
well providing the machining of their

grooves is done accurately.

A wooden steady for the lathe

The column base was the clumsiest piece
to handle. Do follow the instructions and
you will have no problerns. Do not be afraid
to use the suggested wooden steady it
works very well, | made mine from
mahogany, it has now been used again on a
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was not a major task to
make a new one. Do
make sure that the Morse
taper hole in the end of
the spindle and the taper
plug is cloan before
mating them for turning,
The gear box casting is
the other part that had
some hard spots thesa
were on the edges next 1o
whare the locking pins
are located. As the
cleaning up is only on the
oulside gentle grinding
easily salved the problam.
The planetary gearbox is
mounted on the top of the
spindle. lis gears are
provided ready cut. The
two pulleys are the other
items that need a Bin.
chuck in thair
manufacture, There are a

B 7
Lower section of the machine now
complete and waiting the head.

friend’s milling machine kit. So it has helped
make two cross tubes and two quill tubes. |
wish that | had made the splitin the front of
the Spindle head a little longar it would hava
made the clamping action a bit firmer,

Minor problems

Many frustrating minutes were spent
trying to wind the return spring round the
pinion shaft and into the spring housing.
You would swear (you probably have
already been sweaning if you allowed the
spring to slip and skinned your hand) that
there is too much spring to go into the cup.
Il let you into the secret, Wind the spring
inta the inside of the cup first and then pop
it onta the shaft and engage the inside pin.

The author admits that the Wormshaft
brackel is an awkward customer | found it
doubly awkward as this was one of two
pieces that | had to reson to grinding clean.
Fortunately it was not in a critical position, N
My friend cracked his spindle nut when \
tightening it. Either he is a strong lad or
there was a flaw in the metal. Howewer it

disengaging the fine feed facility.

e A\ ok
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The drive arrangement, this one without gearbox.

lot of dimensions to observe but are only to
rule measyrements. When cutting the semi
carcular grooves it pays (o rock the tool ta the
left and right as the cross slide is advanced.
This keeps the tool cutting on one side only.

Assembly

Assembly is well described and so
needs no embroidering from me, except
for the fitting of the column and spindle
heads to their respective tubes, Before
attempting 1o glue these parts together
they must be tried for fit. Mine had slight
distortions and did not slip together easily.
In fact thay got wedged together without
any Loctite on tham, Tha parts nead to be
well cleaned up, as always when using
these glues. A slack fit is acceptable, in fact
racommended, so that a film of adhesive
can run all the way round the joint.

Useful photographs

A very useful set of photographs are

1

Clasa-up of the down feed arrangements. Note the method of engaging and
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printad in the latter pages of the

instructions, helping to supplemant the THE SUNMMER

description in the text.
I managed to make this kit in a fortnight, U N | V R S ITY
during my Christmas break, | must admit | It may be of in
did burn a lot of midnight oil, but did have 0
Christmas Day off, lvan Law could not
balieve it, 20 do allow B bit mors tima 1o
complete yowrs at a leisurely pace. It must
be nice to have power feed for the cross
slide but that may be a luxury yet to coma
Another thing worth considering fitting
would be stops, so that these could be
used instead of working from the edge of
the job. This is specially trus whan working
with irregular shaped pieces of metal, My
machine is powered by a ¥hp motor by
Machine Mart, which has not yet refused to
do anything | have asked it although it does
need some assistance to start it when in
high speed. This is achieved by spinning
the gearbox or slipping the belt with the
tensioner, A vice of some sort is a big
advantage and is the most used method of
holding work. The table howaver is well
andowed with tae slots ag an altarnative
holding down methed. | don't know how | QUIC K T'P
managed without a milling machina. |
would say it was the bast investmaent that |
have made in the enaineering field. (Our \ gismanties by opening
thanks to Model Engineering Services for W ' ] d then puliing
their parmission to use extracts from
thair drawings to accompany this ‘
article. - Ed.) —

sharpening spring joimt g

edge into thi

Alan Jeeves

Completed and ready for use.
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This third part of the series on

eleciric mofors examines the

speed control of AC motors,
what is
commercially available for this
Chris
Boucher F.LE.E.

and

purpose. This arficle is by

ost home machinists at some time

or other come across a siluation

whera speed control of a machine
tool motor is desirable. Often this can be
achieved by mechanical means such as
steppid pulleys, but on other occasions
electrical control may be considerad.
Whether this is possible and the cost
depends very much on the type of motor
and each type will be considered in turn.
Only ganeral guidance can be given and
readers are strongly urged to consult the
motor manufacturer if they have the
slightest doubt on any proposed course of
action. It is assumed that readers will be
familiar with the article entitled Electric
Motors AC in M.E.W. issue 15.

Types of single phase motors
Series Wound Motor

This type of motor is common to such
tools as pistol drills. The circuit (s shown in
Fig. 1 and the type of motor can easily be
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Fig 1: Connections of simple series motor.

recognized by the commutator and
brushes. The speed is easy 1o control by
reducing the applied voltage using a
thyrigtor controller, (light dimmer). These
items can readily be purchased at any
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electrical retailers or made up from
components by anyone who can follow an
alactronic wiring diagram, It goes without
saying that the rated wattage of the
thyristor control must be at least aqual to
the rating of the metor concerned.
Unfortunately there is a considerable drop
in the torque of these motors as the applied
voltage is reduced. If attempls are made to
run a motor at very low speeds for
prolonged periods, watch for ovarheating.

A cooling fan is almost invariably
incorporated in the rotor of any motor and
if the speed drops well below the design
specification forced air cooling may be
required. This warning applies to all types
of mator and speed control mentioned in
this article.
Repuision Motor

This type of motor has not so far been
mantioned in this series of articles and is
much less comman than the other types
which have been discussed. Tha circuit
diagram can be seen in Fig, 2. Since this
maotor has a commutator and brushes, it
may be difficult to differentiate this from a
series wound motor from the outside, but
the wiring is in fact quite different, with the

©

Fig 2: Conmections to a repulsion motor.
Note that the brushes are short circuited

and set at an angle to the normal position.

brushes being shori circuited and not
connected 10 the main circuit at all. It is
beyond the scope of this article to explain
the theory of operation, but the motor
racoives its nama from the magnetic effect
between the rotor and the stator and the
position of the brushes is crucial. By
moving the brushes round the commutator,
spead control and even reversal can be
achieved although in practice the latter is
more usually accomplished by the use of a
saparate winding, see Fig. 3. Unfonunately,

Fig 3: Reversible repulsion meter. ©

the speed is very sensitive to brush position
wilh a very small movémant of the brushes
causing a considerable change in speed.
This disadvantage can be overcome to some
axtent, by duplicating the brushes, one pair
of which remains fixed, while the other pair
is moveable. Each fixed brush is connected
to the opposed movable brush, thereby
obtaining a more accurate speed contral.
The torque charactenstic of this type of
motor is very similar to the series motor,
Induction Motor

Tha principle of the induction motor has
bean fully covered in previous articles and
this is certainly the mast common type of
motar ta be found on any machine toal.
The formula for the speed of the machine
is:  Nispeed) = Elfrequancy) x 60

Plpairs of poles)
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It follows that there are two means of
changing the speed of an induction motor,
i.e, by varying the number of pairs of poles
or tha fraquancy. On the narmal electricity
supply of 50Hz, the maximum speed
{ignoring ship) would be 50 x *4 = 3000
rom. With two pairs of poles this becomes
1500 rpm and with three pairs 1000rpm.
Some motors are in fact designed so that
the number of poles in circuit can be
changed by switching giving a number of
fixed speeds, The frequency can also be
altered by means of an inverter which waill
be fully discussed later in the article under
the haading of three phase induction
motors. In theory an inverter can be used
on single phase, but is not recommeanded
to reduce the speed on a normal capacitor
start motor, since the centrifugal swiatch will
automatically engage at low speeds and

The same terminal box with the straps
altered to the more normal star
connections for 475 volt operation.

Typical 3 phase motor terminal box connected for delta operation.

burn out the starter winding. There is
however a different type of motor with the
capacitor permanently in circuit. This is
known as a “capacitor run” motor and this
type can safely be used with an inverter,
One firm has been found which specialises
in single phase inverers and suitable
maotors. This is Parvalux and their detaile
are given in the labliography at the end of
this article. As we go to press we
understand that a single phase inverter may
shortly be on the market spacifically
designed to overcome the problem of the
startor winding burning out if the centrifugal
switch closes at low speeds. If the price is
right this type: of inverter may be a boon 1o
many home machinists who require speed
control but only have single phase
supply/motors. A further shorn article will ba
published once this device has been tested,

Three phase

By far the best method for a home
machinist to obtain precise spead control
on machine tool motors is by using an
invarter taken from a single phase supply
to run a three phase motor. Before going
on to discuss these in detail it is necessary
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to explain the difference between a three
phase converter and an inverter. The
converter was fully described in M.E W,
Feb/Mar 1992 igsue and is » unit designed
to change a single phase 240v supply to
three phase 415 volts at a constant
frequency of 50Hz. The third phase is only
fully operative after starting and it is not
possible to alter the frequency of a
converter and hence the speed of the
motor. An inverter, on the other hand, is 8
device which will provide a variable
frequency 240 volt three phase output from
a single phase 240 valt 50Hz input. By
using a three phase motor in delta
connection instead of star, it is possible to
run industrial machine tool motors from
the normal domestic supply. The
differences between star and delta
connection have been fully explained in the
previous article, but a further explanation
of the connections of the six terminals is
not out of place. In a great number of cazes
jumper straps are provided to make the
connections for you. The two photographs
of a terminal box plus the wiring diagram
in Fig. 4 make this clear. In both cases the
leads with the yellow crimped terminals
are the 3 phase supply.

Principles of an inverter

A schematic diagram of an inverter is
shown in Figure 5. The incoming 240 volt
supply i connected to the rectifier {1}
where it is rectified to a low ripple DC

Operating Elements

2)

Power Rectifier BC Filter
Supply (1))
\ “ AN

AN

Volge and
Frequenty
Contral Circuil

Frequency Setting
Effect of Operating Elements
AC Mains Low Ripple Smoothed Variable Frequency and
Wavelonm DC Voltage DC Current Yoluage AC Current
Fig 5: Inverter (schematic). @
&9
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The PCB of a typical inverter. In this case the control circuits are separate and connected to the terminal block marked 1-14 at the bottom

of the photograph.

voltage. This is smoothed in the DC filter
circuit (2) before being fed to the invener
(3} whiere it is inverted to a vanable
frequency and vollage in response to the
inverter's operating controls, These
processes are regulated by the control
circuit (8). As the frequency is changed the
ratio of applied motor voltage to frequency
must ba kept constant in order to keep the
torque the same over the oparating range.
The frequency is controlled by supplying
positive pulses in one half of the cycle and
negative pulses in the next. The output
voltage wave form of a sine wave pulse
width modulation inverter is represented in
Figure 6. It can be saan that the pulse
widths (both positive and negative) are

This inverter potentiometer has a digital
fraquency calibration which is directly
proportional to the speed of the motor.
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Fig 6: Output voltage waveform of sine-wave PWM Inverter.

symmwetrically balanced, with the shorter
pulses ranged in equal proportions either
side of a central longer pulse width, thus
producing a simulated sine wave form
current flow through the inductance of the
AC motor

o

Options

The above 1s a very simplified
explanation of the basic function of an
inverter. There are however many
refinements which are incorporated into
soma models. Some examples aro:

Variable speed control by means of a
calibrated potentiometer (o give a direct
readout of speed. (see photograph)

Emergency stop. By using electronic
braking a very fast stop can be achieved
The deceleration time is fully adjustable,

fnching. This facility allows the
workpiece to be “nudged” round. (but
walch that the motor does not overheat)

Torque Boost. This allows the motor
torque 10 be increased by up to 50% at low
motor spesds,

Acceleration. The rate of acceleration is
adjustable giving a soft stan facility.

Reverse. This can be achieved by a
simple switch with adjustable deceleration
and acceleration providing a “soft”
changeover.

Full protection. The circuit will trip an
current limit, over voltage, under voltage,
peak current, etc.

The majority of the above controls are
achisved by adjusting a preset
potentiometer on the PCB.

Paoints to watch

Mention has already been made of the
requiremant to provida forced air cooling if
continuous low speed running is
contemplated. If the frequency is increased
above b0Hz the speed will exceed the rated
rpm on the motor nameplate, A small
increase of say 10% is acceptable, but
motor manufacturers should be consulted
if long periods of running at very high
speeds are contemplated, since the
bearings may not have been designed to
take the load.

Tha mains supply 1o the inverter must be
protected by either fuses or an MCB. If a no
volt ralease diract on line starter is usad
(recommended for machine 1ools) then it

Model Engineers’ Workshop



should be in the supply circuit to the
inverter.

A parmanent connection should be
maintained between the three phase
output terminals of the controller and the
input terminals of the motor at all times.
This restriction could cause problems to
the home machinist who may have several
motors with a need to leave them
permanently wired up, but only one is
raquired 1o run at a ime, There is a way
round this by using isolators between the
inverter and the motors incorporating an
early-break contact coupled into the trip
input. This ensures that the inverter output
is inhibited before the motor lines open.
The inverter manufacturer should be
consulted belore wiring isolators in this
manner. Because some large capacitors are
usad in the circult which may maintain their
charge after the unit has been switched off,
it is recommendad that the unit is left for 5
minutes after disconnecting the supply
before working on the equipment. All units
will be supplied complete with covers and
mountad on a heatsink which will require
an adequate air flow, Some units will ba
delivered complete with contral equipment.
This can vary from simple analogue
controls, lo sophisticated digital displays
piving a direct reading of the frequency. In
other cases the user is left to provide
switches, potentiometers, etc, for the
control circuit. This is vary simple to wire up
and full instructions are given, This is of
course low voltage 50 there aré no risks af
glectric shock, but RF interference may be
panearated and screened cable is
recommended for wiring the contral elrcuit.
In extreme cases an RFI filter may have 10
be fitted. Most manufacturers recommend
darating the motor by 5% or 10%; since, as

An inverter under test, drilling a %iin. dia,
hole at very low speed. (Note. Drill guard
remaved for photographic purposes).
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tha invartar output i not exactly sinusoidal,
the available motor output torque will be
less than the rated value, In practice the
author could detect no loss of torque when
using an invarter on a pedestal drill fitted
with frd HP motor running at very low
speeds drilling a %in. hole,

Prices

As would be expected the price of these
units vary enarmously depending on the
power output required and to some extent
on the additional facilities provided. The
cheapest unit found was from Parvalux at
£138-06 for the non reversing model, but
this would only run a ¥ HP motor. For
anyone contemplating a 3 phase supply for
the first time this price compares very
favourably with a converter, with the added
advantage of speed control. The range
offered by Allspesds is also well worth
considering. Prices start at £148, but the
L.5Kw model which should satisfy most
home machinists needs is priced at £239.
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Postscript by the Editor

In view of my silly mistake, relating to
star and delta connection in the article on
AC motors in M.E.W. issue 15 (Fab/Mar
1993) and the importance of getting it right,
| feel that perhaps a few additional
comments are worthwhile,

As with many things in 8 changing world
it is not possible to be absolute in the

following statements, so any reader
doubtful in a particular cireumstance should
make contact with the molor andior inverter
supplier. Of course the theory stated in the
articla was correct and will always apply,
that is, that a delta connected motor will
always require a lower voltage than when
star connestad, by & factor of 0.577.

1). Modern motors, say less than 20
years old, and about 3KW and less in size,
will be dual voltage 415y star connecled
and 240V delta connected. To achiava this,
the motor termenal block will have six
terminals with links to permit the change
from star to delta to be made. The
nameplate, or terminal diagram inside the
terminal cover, i likely 1o moako this olear

2). In practice it is likely that the motor
nameplate will quote the motor as being
able to work on a range of valtages,
typically 380/420V star and 220/240 delta,

3). Thesa voltages are for use on 50 Hz
supplies. The nameplate may quote
additionally, slightly higher values for use
on 80 Hz

4J. Older motors are less standard, if
only threa tarminals are fitted the motar
will be suitable for name plate voltage only.
If six tarminals are provided if maybe as
above, but may be delta wound for 415y, in
which case it would require 719v if star
connected, If the nameplate does not make
it clear smek axpert advica, if the nameplate
has a type and/or a serial number try the
maotor manufacturer

5). Whilst it is very unlikely to apply Lo
the size of motar in common use in home
workshops, motors larger than 3Kw will be
delta connected. This ks how | came to
miake the mistake having only been
involved with much larger motors for many
years. | should have checked my statement
with my theory! The reason for the delta
connactions is so that they can banefit from
being used with a star/delta starter, briefly
mentioned in issue 15 page 20. They would
of course require 719v if star connected.

If you did not read the letter in issue 16
Scribe a line from Jim Cox, and are
unaware of the érror, please note the
following.

Final paragraph page 20 centre column
should read "One banus of the
requirement for gix terminals is that a 416y
star connected motor can be run on a 240v
supply if delta connected—«——a
special low voltage motor or, a star
connected 415v motor connected in delta.
Also and of third paragraph final column—
—as being for 380/420v star connected and
220/240v delta s0 as———Please amend
your copy for yours and other !’
readers benefit in tha future. L
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