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makes small fabricatians o oy instead
of o chore
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David Machin teok a lol of ime and
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availoble power hacksow up 1o his
own exocting sondards. In Fhis arficle
he passes on some of the resulls which
hava been praven over a long period

SCRIBE A LINE
Roaders oddrecs readers

With grinding and metal finishing dealt with at some length in this issue it was felt that
picture of Derrick Crossland’s self designed tool and cutter grinder and a host of
accessories would make a fitting subject for our cover this time. Derrick has previously
gained an award for this excellent tooling, this year visitors to the M.E. Exhibition had the
chance to admire it again when it was entered for the Duke of Edinburgh Challengs Trophy.

Many hundreds of the
very versatile Quorn
Tool and Cutter grinder
have been made since it
was introduced to the
hobby in the 1970s by
the late Prof. Denmnis
Chaddock. Over the
peviod since its
inception, builders have
inavitably found more
ways to increase
versatifity of the
machine, as waell as
ntroduce subtfe design
changes. One builder's
ideas on the subject
start on page 34

of this issue.
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St Ol are being written just a
couple of days after my annual trip to
North Yorkshire, where the Maodel

Week has boen taking place at the Primrose
Valley site operated by Haven Holiclays. For
those not farmiliar with this type of evert,
perhaps a tew words of explanation may be
of intnrest

The format is a residential holiday, where
model makers from & number of disciplines
meat to take part in a series of activities
organised on behalf of Nexus Special
Interests, by a small group of enthusiasts,
iy of whom are acknowledged expers in
thew particular field, Boats, aircraft, cars,
enginaering. wargaming and crafts form the
main topics, with sub-divisions of each
catering for those interested in a particular

aspect. Competitions form a major part of the
activity, but there is plenty of time for a morne

relaxed approach, with a strong social scene.

It is the lastter which, in my view, is one of the

attractions of this sort of get-together,

because modellers with widely different
interasts have a rare oppotunity 10 feel in &
reliooed atmosphere and 1o see what others
are doing. and perhaps 1o try something new.
Incleasd, over the years, we have seen this
happening 10 great effect, typically whien
dedicated boat modellars have had the
chanca to drive a miniature traction engine
and have retumad, not that many years later,
with similar models which they have been
inspired to buikl. This year, a modeal engineer
who had brought a locomotive to steam on
the portable track was also Séen Winning a
major xize in one of the boat regaltas.

The first formal gathering of the week
takes place on the Sunday afternoon, when
everyona is encouraged to bring an axhibit to
a Grand Exhibition, sponsored this year by
Michway Moclels. Prizes are awarded for the
best fiems, but judging is a fairly light-hearted
affair, with the "Best in Show! baing selacted
Ly [h"ﬁpul.al’ vote of everyone pressnt, This has
reldieved the organisers of a veny difficult task
when, in previous years we have been forced
to make a choice between, for example, a
well-resaarched and besutifully made mocel
of a very unusual stationary engine, and a
near perfect model of a working vessel which
has been finished with paint which actually
came out of the sama can as that which was
applied to the original! Both of these models
went on, incidentally to take major awards at
National exhibitions, 50 the pudging wasn't far
out
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ON THE

EDITOR’S BENCH

The engineering activities are centred
around a workshop established especially for
the week, and staffed by the Technical Editor
of Model Engineer, Mike Chrisp, Roger
Nicholis of Peterborough and rmyself, ably
supportad by Roger's son, Lse, For many
yoars, | was josned by the §n|_|r1d|l1g Editor of
M.E.W., Stan Bray, who has now hung up
his micrometer’, but still puts his head
around the door from time 1o time, to make
sure that we are keoping up the standards.

Mast of the equipment used comes from
our own workshops, but this year, we were
loaned one of the Russian lathes marketed
by Proops Brothers, of Flackney, Lelcester, to
whom we are indebted. This arangamaent
allows visitors to see, in operation, a pisca of
machinery about whach they may have read
only in an advert. Last year, Chester UK.
were kind enough to supply one of thels
combination machines, which also
generated much interest. Much of the work
undertaken through the week is concemed
with repairs to models from the other
disciplines, which have perhaps been
damaged in competition, or often due to
achverse weasther conditions on the ﬁylrhj
sites. The varied nature of these tasks
provides much of the enjoyment for the
workshop team because, with limfed
facilities and materials to hand (it is
impossible to ransporn the entire contents of
our workshops) our ingenuity is frequently
tested 1o the limits. Bewne confronted with
the remains of a severely damaged aircraft
engine and the plea "Do you think that you
could do anything about this?" sometimes
makes us think that we héave met our match,
bast | can recall only a few occassons when
we have had 1o admit defeat. Kind words
wiritten in our workshop log and a donation
to our charity box are a tangible addition to
the glow of satisfaction we expenence from
the rescue of what at first sight appeared 1o
be & basket case

We usually arrange 1o have some form of
progact to ocoupy us during the quieter
spells, and this year these consisted of the
assembly of some attractive ministure
AN fn)rn ||.~|rf lrlﬂrthlrwtrlrmTl]unrv-nlv_,
supplied via a friend of Ted Jolliffe, Editor of
Moded Engineer, and the construction of a
steam plant to the Vivian design, originally
prOduced h\,’ the Late Anclrewy Smith, The
drawings for this mill engine have been
revisod by Hugh Mothersole of HRM, and
the castings are being produced by A
Reeves & Co, of Bimingham, who kindly
supplied a set, together with the materials for
a small test boiler, The facilities 1o hand did
not allow the machining of all the
componems, but work will continue to finesh
the project

As previously mentioned, a portable
track for 31/2in. and Bin. gauge
locomotives (loaned by the Peterbarough
Socwty) 1s available for the rallway
enthusiasts, and the private road system
within the holiday complex provides an
ideeal venue for the steam road vehicka
owners to operate in relative safety, with a

stiff climb back from the beach causing
some healthy exhaust sounds,

Each evening, apart from the model boat
sailing programme on tha indoor pool, a
forum, lecture or wvideo show is organised,
each covering a specific aspect of tha
hobbies. Traditionally, Monday is the
anginesarnng teams’ avening, and this year,
Mike Chnsp presented a slide show
flustrating the varied aspects of our hobby.
This generated an interesting discussion on
the way ahead for model engineering and
sowed a lew seads for the future, On
Thursday, the Boat Forum evening, Mike and
| were invited as guest speakers, to give our
thoughts on the care and maintenance of
model marine steam plants, again a good
example of the sort of cross-fenilisation that
this type of gathering allows. Mike's final
engagamant of tha weak was to prasant the
prizes at the extmbition of work created by
those attending the Craft Cluby hedd in the
ballroom of the site’s hostelry. The work
produced by thesa [adies and gentleman
never ceases to amaze and delight us. Many
of the skills exhibited have been gained
through the week, thanks to the expertise
and patences of a talanted taam of
mnstructors

An added attraction this year was a
grandstand view of the replica of Captain
Coold ship Endaeavour, The week coincided
with her voyage from Boston in Lincolnshire
to the home port of the prototype, Whitly,
where great celebeations had been
arranged. On her trip North, she rounded
Famborough Head, and turmed close
inshare, to come within easy viewing and
photographing distance. As the Haven
holiday site i situatad right on tha cliff top of
Filey Bay, many of the modellers
termporarily abandoned their pursuits 1o
enjoy this unigue oceasion. Waves wers
axchanged with the crew, then gha fired a
salute to the town of Filey, before tuming
out past Filey Brig 1o continue her journey,
looking a fine sight with the sun on her sails,

Onca again, Modal Weeak at Primrose
Vallay had provided much enjoyment and
entertainmant, and we look forward to
next year.

Ken Whiston

i is with regret that | must record the
passing of a ‘housahold namea’ in the hobby
engeneenng world, KR Whiston Ltd. of New
Milis, Stockport was a veritable Aladdin's
Cave of surplus tools. materials and gadgets,
from which many a modal angineer has
stocked his home workshop. The famous
slogan “Seen my Cat?” was 1o be seen in
maryy &an acdvert, and the ‘cat’ was packec
with goodies at amazing prices.

Ken also operated a surprise bonis
system, and depending upon tha value of
the goods ordered, would includs a
subsstantal "extra’ inthe consignrment,
though occasionadly thesse weam of obscure
argen, and would recpure a vivid rmusgination
to identify a possible wuse!

I never had the privilage of meeting Ken,
but | am told that he was a kindly and
generous man, a model engenear who
understood and appreciated our
requiremants, and who went to great lengths
1o provide a service. Our thoughts ane with
those b lesves babirnd @
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A set of home-made tipped cutters.

TUNGSTEN CARBIDE

The small double ended tool holder in use.

TOOLING DOESN'T HAVE
TO BE EXPENSIVE

Although modern tool tips seem to be readily available on the surplus market, suitable foolholders
can still be very expensive. Bob Loader set out to make his own in a variety of sizes.

damonstrated at the British Industries’ Fair

a1 Castle Bromwich in, | think, 1947. | was
ona of a group of apprentices on the first of
quite a few outings to various enginearing
activities. It was impressive, espocially as we
were more used to high speed tools, often
not guite sharp, used on not guite the most
efficient machinas.

Since then, | have been aware of the
maaterial, bt not & great user of it until a few
years ago, when | dispelled one or two
wrong ideas.

1 used 1o think that small lathes lacked the
power 1o use il lo 1s maximum, and | had
doubts about the sharpening. That was
before | tried the small tips, and found them
50 good, Now | use tipped tools for most of
the plain Wwrning jobs, leaving the high speed
steal for special shapas and whera there may
be o lot of grinding to do to get the shape
right. The tips | ues are the Steliram ones in
the smallest size,

lﬁrst saw tungsten carbide tipped toals

Early misgivings

My first thoughts have been proved wrong
on several counts, Tips can be sharpened, as
long &s i is just a touch up, and a diamond

hone will do everything which an India stone
will do for high speed steed, better in fact,
because the hones do not clog up as much
a5 a stone.

Anaother reservation | had was cost, not so
much the cost of the tips, becouse thoy last a
long time. What | did recoil from in horror
wias tha cost of the holdors. | was very
reluctant to pant with about £30 for a holder;
requiar readers will know my reputation for
meanness! My vievw has always been, why
buy when it can be made?

A very useful item

Given that the holders can be made
reasonably easily, the tips are very useful
indeed. On the Unimat. they will shift metal
auickly by taking a lot of simall cuts at high
spead, rathar than a smaller number of heavy
cute at elowar epeade, with which a larger,
more powerful lathe will accept.

An assortment of holders can be made 10
cope with all the usual turning jobs. One
other thing | like about using tips is that thay
were originally developed for high speed
cutting without coolant, amaong other things.
Since then, improvements in the matarial and
in modern coolants and oils have changed

that. To someone hika me though, who works
indoors, the ability to work without coolant is
greatly appreciated.

Making the holders

There are several variations, and some arc
easier to make than others, Tha most
awkward bits are making a register (o locate
the tip and a modified screw 16 haold it The
holders can be made from material out of the
odds and ends box. Although all but one of
the holders 've describod are for the Unimat,
they can be scaled up, and larger tips vsad for
bigger lathes, Photo 1 shows a solection of
home mada holders with the tips clamped in
position. From top to botiom, a 10mm square,
8 boring tool, a single ended holder and a
double ended one for turning and facing.

Single ended holder

This one (Fig. 1) is the easiest one to
maka. It is just a length of mild steel, Gmm
square, with an angled cut-out holding the tip
in a position whaere it can twrn and face.

The cut-out must be angled at 10deq.
vertically, 50 that it matches the clearance

Two inserts filed to fit the tips, ready to separate and finish.

12

A finished insert being tinned for soldering.

Model Enginears’ Workshop



Using a crutch centre for drilling the tapping hole in the boring bar,

Splitting the jacket for the boring bar.

angle off the tip and fits snugly. It could be
mitlled, But the satting up would be
tiresome and involve a compound angle. |
prefer to file such jobs, it is often quicker.
Onea the tip fits, it can be clamped lightly in
position and the hole spotted through for
the screw, A 4.2mm dnll is the right size, or
a scriber can be used to mark the outline
and the centre picked up and punched., it
may sound strange for the screw size of
3mm to have a claarance hole of 4.2mm

July/August ‘97

through the tip. Don't worry about it, it fits
and does the job.

When the M3 hole has bean drlled and
tapped, the holder is finished except for the
screw 1o hold the tip. This can be made
from a cheese head, turned to a
countersunk shape at 80deq. included, or
batter still, a cap head screw modified as in
Fig. 1. A cap head will be more durable,
because it is made from better steel
Whichever screw is used, it needs 10 have

The boring bar in action.

more thread than is required, o that it can ba
held in a chuck or collet for turming the angle.
If a cap head is used, turm it with a tipped tool
if possible because the forming processes for
making the hexagon socket and the straight
knurling tends to work-harden the head. If
high spead steel has to be used, cut the
speed down and use light cuts.

When finished to the dimensions in Fig. 1,
the holder should sit nicely in a Unimat 3
tool post. It can be adjusted for height whila
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te fill them up! The reason why
© ming ahow i& that | made the
rivet malerial too short. The
other important thing about the
rivats is to drill with the two
pieces clamped together,
separating for the
countersinking. The rivets can
be smaller than those spacified,
around 2Zmm diameter. My
usual choice for the smallar
jobs is 1/16in. welding wire.
An alternative to riveting is to
solder the top and bottom
plates together. It needs a small
propane torch and the usual
soldering gear, Mom about that
later,
As with the first hnldur tha
centre helght can be adjusted
by filing the bottom of the
finished holder, so that no
packing is needed. Tha M3
holes are spotted through and
drilled and tappad the same as
the pravious ona. Photo 2
shows it in action, tuming
coma tuba.

10mm double-ended
holder

| made this one so that | could

send it to Harold Hall for him to

£C2

try on his Myford, We had
discussed the merits of
tungsten carbide, and he kindly
senl me & couple of Lps of a
different design and size than
those | use. | shall be making a
holder to fit those some time in
the future.

Back to the 10mm one shown
in Fig. 2. It is made with insers
to locate the tips. They are
made from Imm x 12mm steel
strip, and can be filed fush with
the body when everything is
finished. Photo 3 shows them
filed ready for separating and
finishing. It is always best to
laave the piece as big as

%

possible for as long as possible,
to make it easy to hold in the
vice.

The tips have to fit snugly, and
the 10deg. clearance can be
seen on the loft hand one in the
photograph. The 2mm relief
hole in each insert can be filad
with a small round file, It is
easier than drilling, and will

. EACinG Tie
O Tusecr-8Mms

a3 B@

save you saying “My word!,
how unfortunate”™ should you
overshoot when sawing or
filing the angles.

The 10mm square bar has

it is being made, so that it will be exactly on
centre when clamped down, File the bottom
of the holder or the bottom of the cut-out.
Always chack with the clamping bolts firmly
tightened becauss there is often a bit of
moverment when the final tghtening is done-

Double-ended small holder

This one, Fig. 3, is made in two pars
riveted together, and is my favourite for

14

general work. The lop plate has the shapes
for the tips cut out by sawing and filing. |
used 3Imm x 12mm. mild steel strip, and
had 1o file the width to 10mm. | did this
after assembly. All the dimensions are in
Fig. 3, and the finished holder is the
bottom one in Photo 1. The cut-out in the
one photographed is decoration, and |
cannol remember why | did it. Naotice the
autlines of the rivets and take a lesson
from them:; if rivets are used, don't
countersink too deeply, Someone will have

3mm steps cut into each end to
take the insers. Figure 2 is not completely
dimensioned, but as long as the 88mm
centres are right and the insens fit, theme
can be a little latitude about the shape of
the ends. The vital thing is to avoid too
much overhang. Tungsten carbide is quite
a brittle material and the tips need all tha
support possibe,

The inserts can be riveted using small
rivets, or they can be soldered to the body.
| chose to solder them. It has to be done
with & good heal source; | use my small

Madel Engineérs’ Workshop



propang torch. The
easiest way 1o do it is 10
tin tha body and tha
inserts separately, then
swaat-soldar tham
together. Start by
making sura that

everything is thoroughly
cleaned, | did the body
first. It was easy to tell
when it was nearly hot
enough because the
smaar of flux | put on it
began to epit and
splutter. A dab with the
solder, without putting
the flame to it and it
should have coverad the
cut-out, It didn't, so |
rubbed It with a piece of
wire and a bit maore flux.
That did the trick, the
solder spreading nicely,
and | wiped it off with a
clean rag. The result was
a very thin costing
which looked like a coat
of silver paint. | did the
other end the same way.
The two inserts had to
be hald differently for
tinning. Even if they
could be held in the vice,
the jaws would act as a

heat sink, and anyway,

the vice is a new one and
| didn't want to make a
maess of it, The answer
wae 10 hold the ingers in
a small clamp, as in
Photo 4. The insert has
got its solder coating and
just neads wiping, Usa
an old clamp and hold
tha torch at about the
distance it is in the
photograph.

Baoth insens were
tinned and wiped off. |
chacked to make sure that
they still fitted the steps in
the body, and filed off the |
littla bits of axcess solder. .
| 8lsn broka the edges
where they butted against =
the steps. When all was
wall, | fluxed the steps
lightly and clamped the
incens in place, one at a
time. All that is needed is

a gentle warm up and

capiitary action dows the PART SEC'TION QNX:X

rest. When the solder 3
runs, a litle extra can be 2 B
dabbed on. Tha result is 2 sPLIT

shown in Photo 5, whire
the facing insert has been
fixed. All that remains to
da is 1o clean off any

axcess (thera's bound to ba soma), and fila
the inserts flush with the body. You will soon
find out where you have used 100 much
solder, and it s & nuisance to clean off the
surface of the stap where the tip fits. It must
be done, so that the tip fits fiat.

| used ordinary corad solder and Fluxite
for the flux. The mass left by the flux can be
cleaned off with meths, It is impornant not to
get the work too hot. it shouldn't show the
tampering colours. Other fluxes can be used,
but avoid the acid based ones like Baker's

JulyfAugust '97

Fluid as they are corrosive and not easy 10
claan off,

I haven't tried to get the work hot enough
with a soldering iron. | don't think it would,
even the largest one thare is, so if you
haven't got the equipment 1o solder the
inserts to the body, rivet them,

The last job was 1o clamip the tips in
position and spot through for the drilling and
tapping of the M3 screws. The drilling could
be done before cutting out the step. Photo &
shows my way of doing this. | use the

Unimat as a drilling machine, with a face
plate for the drilling able, so | have to be a bit
careful about the clamping, hence the big
burly strap clamp. If a drilling machine s to
hand it is much sasir,

Tha tips are the same ones as specified in
Fig. 1. They're comman to all the holders, as
are the M3 screws. The only difference is that
the screws will be of different lengths 1o suit
the holders. For the 10mm square holder
they will be batween 6mm and 7mm under
the head,

15



The 10mm square tool holder used for facing.

Tipped boring bar

A set of tools for the lathe would not be
complete without a boring bar. Tha
dimansions ane shown in Fig. 4, and it is
simple to makea from Bmm diamater mild

steal, very similar to the single ended one in
Fig. 1, having a similar cut-out 1o take tha tip
| know that these boring tools work well
because | used one when | worked pan-time
for a small company which made cleaning
equipmeant for jat engines, Almaost all the

Heces were made from stainless steed, and
one of them was a collet which came in
roughly drilled. It had to be bored cut to fira
tube precisely, and the tubes had slight
variations in the diameter. | usad a boring bar
wery similar to the one described here, with
the same tip. It must have done hundreds of
the collets with hardly any attention.

The only difficult operation, once the cut-
out had been done and the centre marked for
tha tapped hole, was the drifling. | used a
crutch centra in the Unimat 1ailstock (see
Photo 7). It had 1o be clamped. | have done
similar jobs before, and if not damped, it will
try to rotste in the vea as the anll takes hold.
The crutch centre s home-made.

Another home-made accessory was used
to make the split jacket which holds the
boring bar. This was the 4 jawed chuck |
made some tirme ago, It 1s not perfect and the
jaws tend to spread a bit, but it does
averything | need it to. | used a piece of
10mym square mild steel, and once it was
running true and had beean faced, it only
noaded drilling 8mm to take the bar, The
drilling, as is nonmal on the Unimat, was
done in stages, Photo 8 shows it well under
way. When the hole was through, the jacket
was reversed and the other and faced. After
de-burming, | split the jacket by hack sawing
{Photo 9), de-burning the inside of the slot
with a fine three-square file, A spit jacket can
be done away with and the boring bar can be
held on a shallow vee block if it is thought to
be too much trouble to make the jacket. As |
have made it, it just fits the Unimat tool post,
although when the bar is swivelled to bring
the cutting edge on centre, the tool has a
slight negative rake. As Photo 10 shows, it
doesn't seem to make any difference to the
finish of the bored bit or the faced saction of
the disc,

There is a solution 10 the fit of tools in the
tool post. Phoate 11 shows mine. Make an
over-sized tool post with a larger siot to hold
the tools which are a tight squeeze in the
standard one. it was made very quickly, from
@ pace of scrap cast iron. | used it to try out
the 10mm sgquare holder and it worked a
treat. Phote 12 shows the turming end and
Photo 13 the facing end

Just one small point about the horing bar
in the jacket. The place to position the
clamping screws is directly over the split
because it will only pinch the bar if the
clarmping force is on the edge. Look at any
boring bar of this type in a typical workshop
and you will find most of the scars left by the
clamping bolts right down the middle. The
smallest size the boring bar will cope with s
about 12mm.

Except for the 10mm tool holdar, tha
1o0ls I've described are for the Unimat and
lathes of similar size, As | mentioned
praviously, they can be scaled up for larger
machines. A selection of tips and holdars
will make most plain turning jobs easier and
quicker, with good finishes. Grinding can be
done using a silicon carbide wheel. Tha one
| use is 125mm chameter and 13mm wide,
with a centre hobe of 12.7mm, The
specification ks CG 60 KV, and it fits nicely on
the grinding atachmant which | made for
the Unimat. When a tip no longer cuts well
it is because a small chip has come off the
tip. By careful grinding, it can be turned into
a radius tool, and will keep chuming on for
some time; a radius 100l has a longer life
than an edged one,

Making the holders reduces the cost of
using tips to sult even my shallow pockets. °
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COMPUTER CONTROL

FOR PRACTICAL
ENGINEERS

In this, the third article in the series, Richard Bartlett describes how to drive the system from files
created in a simple Computer Aided Drawing package

Recap after parts 1&2:

You can now write control files directly
in your preferred text editor for jobs which
include plain turning, milling and drilling.

You can use the ‘LOOP”
command 1o take advantage of the multi-
pass facility,

You can run the 'COMPUCUT*
Program to axecuta your control file, using
the parameters in your own 'PARAM' file.

You can prove the control file by
waltching the performance of your
machine simulator,

This is CNC machining:

¥OU FRODUCE A CONTROL FILE OF
TWO OR THREE DIMENSIONAL DATA,
WHICH IS INPUT TO THE COMPUTER
PROGRAM, WHICH TRANSLATES THE
DATA INTO LOW LEVEL ELECTRONIC
SIGNALS. THESE SIGNALS ARE FED
DOWN A CABLE FROM THE COMPUTER
TO AN INTERFACE WHICH TRANSLATES
THE PROGRAM INSTRUCTIONS INTO
SIGNALS REQUIRED TO DRIVE STEPPER
MOTORS. THESE SIGNALS ARE THEN
AMPLIFIED AND FED TO STEPPER
MOTORS WHICH YOU HAVE
CONNECTED TO THE AXES OF YOUR
MACHINE,

Please re-read the above paragraph,
which gives an essential over-view of
what we are about. From an
understanding of this will follow the
motivation to tackle the rest of the course
which is 'getting all the help we can in
translating our ideas into control files',

Only fairly simple ideas can exist over
a pariod wholly in our minds. The
dimensions and structure of a project
such as a clock, engine or machine tool
are best hald in the form of an
enginearing drawing. If we accept this,
then what wa nead for creative CNC
engineering is & process that takes in our
ideas in the farm of traditional drawings
and outputs the co-ordinate data necded
for aur control file,

This is what Computer Aidad Drawing
{CAD) can offer us, with the added
bonuses that it will provide a neat
printout of our input drawing and
generate all the co-ordinates with the
unfailing accuracy that we have coma 10
trust any alectronic calculator to provide,
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Matters arising from Part 2:

11 neglected jo mention that, when
using a single 5 '/din. floppy system, you
create a "‘working' disk by copying onto a
formatted disk: LIST.COM, PARAM.nnn,
JOBn.CON, COMPUCUT.EXE, and all the
support filas SCREEN.nnn. ¢
COMPUCUT.EXE needs the SCREEN.ninn
files and COMPUKEY.EXE needs all the
COMPUCUT.nnn files to be present on the
disk,

DOS allows the casy copying of related
files by using the * character as a
‘wildcard’. For examplo; assuming we are
logged to A: with the 5 1/4in., system
master disk in the drive, then <COPY
SCREEN.* B:> «—' would raad
SCREEN.001, SCREEN.002......., etc into
memory, then prompt you 1o pul your
target disk into the drive and press any
key, DOS will then write all the SCREEN.nn
files to the target.

2) Several errors crept into the control
file listing for DEMO1.CON, Do remember
that each statamant must end in a semi-
colon, Just for practice try and identify and
predict the cutcome of these errors, |
counted THREE and sach would invoke 8
program (silure.

3) if your word processor does not allow
you to save files with a numeric extension,
then save them with the .DOC or .TXT

DOS prompt, use the RENAME command
1o change PARAM.DOC 1o PARAM.002 for
example, by typing <REN PARAM.DOC
PARAM.00Z> <

PART 3: USE OF
COMPUTER AIDED
DRAWING (CAD)
PROGRAMS

Your pencils will be forevar sharp; you have
a selection of lead wadths; your tee-square, set-
squares and compass all have digital readout
and waill indlex in any Increments you choose,
and your rubber naver soils the paper. In fact it
waill even ‘UNrubout”. This is no doubt the
scenano seen by the Somerar's Apprentice,
and we all knew what happened to himl and
YES, something of the sart will happen to you,
but fear not, one press of the big red reset
button and all wall be back 10 a clean sheet.

CAD like many powerful programs presents
L5 with 50 much choice that whilst we ane
learming 10 use the basic tools we can be
inpped aver by the others. Do leam on a
simpie package, | lke DraftChoice for DOS
which is an entry level program, available as
inexpensive "Shareware', If you find that it suits
your naads you can register quite chaaply. i
does not require & maths Co-processor,

The normal output dewices for CAD
packages ane plotters, printers and disk files,
The disk files can be in sither printer or plotter

extension, then quit the editor and, at the format. Thie industry standard format for
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plotting is the HEWLETT PACKARD
GRAPHICAL LANGUAGE (HPGL), Plats ar two
dimensional, the plotting pen being driven in
the X and Y axes by stepper mators, with &
small solenoid fifting or lowenng the pen to the
and our XY table is one of scale, Our maching
ool must be more rigid, have greater thrust
available for feeding, and be more accurate
than the plotter, but in all essentials the plotter
can be seen as a two-dimensional machine.
For this reason the HPGL control language is as
relevant to our X and Y axis drver as it isto o
plotter table. it follows from this that any CAD
package which can output control signals to a
plotter, can output controf signals to the X and
Y controlier of a lathe or mill. 2-D machining is
satisfactory for a small number of applications,
but COMPUCUT s strength is in its facility for
multi-pass 3-D machining with a
programmeable ‘pick feed”. For the reasons
explained above HPGL files do not contain 3-D
data, s0 Z aoos dsta must be edited In by you in
your text editor,

What the CAD program does pass down as
the HPGL plot file, is the twohmensional data
plus Pern-UP and Pen-DOWN in the form of an
ASCI text file. As an example, look &t the print
of DEMO2.DCH, a job involving milling and
drilling i a flarme cut blank of 8.1 x 5.1 mild
stoal. The DCH extension us that this file is
a DraftChoice drawing file. 2/8in. thickness has
boeen chosen ta clear the decision to take
several culs in Z, using our small 'own-made’
varhical miller. (More about the machine in
another article), Please note that practicalities
such as clamping the work etc. am ignored for
the sake of clarity of explanation.

Thae drawing has a border 10 000in. x
7.500in, If drawing for Ad paper, use this size,
as it helps the scaling of the drawing. The
bottom left hand comer s absolute zero or
X0,Y0. Again for clarity, a nonvstandard 0.4in,
cautter is used, to allow ol drawing features to
fit myy preferred drawing gnd of 0.%in. pitch
with a reasonalile viewing size.

The cutter centre paths are shown as the
datted lines. The numbers 4, 5 and 6 adjacent 1o
the cufter paths ara simply remindens of the
drawing layor on which sach group of cuts is
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dirawn. This would be obvious if viewad on
scréen, by each liyer being in a different colour,

OC (DraftChoice) is initialised as A4 papar,
dimensions = inches, grid 0.1,0.1, thin solid
lines. The drawing details are then drmwn on
layer 1, as shown by the solid lines and text on
the print.

The next phase is to draw on the cutter
paths IN THE ORDER IN WHICH THE THEY
WILL BE CUT. Thesa are displaced by one
cutter radlius from the plate poofile. Each group
of cuts has its own layer. For example, the first
cut will size the plate and mill in the six slots in
the edges. | will call this CUT4 because | have,
quite arbitrarily, chosen LAYER 4 on which to
drow it The HPGL file will direct the plotter 1o
draw layer & with pen 4. The layer 4 data can
be found within the HPGL file listing by looking
for the SP4 (selact pen 4) statement, the SPS
staterment will mark the end of CUT4 data.

The HPGL file will be grvan the extansion
PLT, so the file DEMOZ.PLT will be the plotter
file for our steel plate miling/drilling job. Listing
this file will show a lot of data. You need to
consider how much data HPGL needs to draw
the letter ‘'O". The near-circle is drawn as a
polygon, with the number of sides being set by
tha rasobution you have chosen, each sida
being defined by its end points. You can just
see this thrupenny bit' effect if you ook at any
txt takes up a lot of room in an HPGL file, and
in this example It is just a distraction,

Tumn off the drawing layers that hold the text
and job profile, and save the layers 4,6 and 6 as
DEMO2CD.0CH (cutter data). Now plot thess 1o
PLT disk files as DEMOZPLT (milling],
DEMO2.001 (c'drilling) and DEMO2.002
(eHrilling). Sebecting the HPT475 plotter as the
plotting device and selecting LOW resolution,
Because our cutter paths are straight lines
defined by their end points, we lose nothing by
selecting LOW. It is a good to adopt the habit of
setting the resolution at the lowest acceplable
value when cutting curved paths because it
saves file space. COMPUCUT haoleds 7000
commancds in sy PC, which is a high capacity
for straight line machining, but is soon filled up
by curved paths, particularly if the resobution is
381 Unnecessanly high.

THIS COMPLETES THE 2.D DATA
GENERATION FOR DEMOZ BY CAD.

The files created are:

The fully annotated drawing,
DEMO2CDDCH  The cutter paths drawing.
DEMO2PLT The HPGL plot file of cunier paths.

Those actually following this course by
‘daing it" will, almost certainly, testify to the fact
that it is easier 10 do the above than 1o follow

. the text by reading and re-reading through it.

Basically, the above describes drawing the
component and plotting it out to a file.

List DEMO2.PLT and you will see the
command to select pen 1, to raise the pen, to
travel to 0,0. Next is pen down, plot absolute
to 10000.0 then plot absolute to 10000, 7500.
i your plot file does nat give these values of
10 x 7.5 then alter the FACTOR parameter in
the plot dislogue box until the plot is
produced 1o size. Once true size is achisved,
make a note of the scale factor and save the
drawing configuration to set this as default
for future use.

This CAD output of two dranwings and ona
listing per component can provide the
biackbone of your project documentation.

DEMO2.PLT

PUSPO;IN;PUSPOSP1,PUPAD,0;
This initialisstion occurs at the beginning
of sach PLT file

PD10000,0,PD;PA10000,7500:PD;:PAD, 7500:
PD;PA0,0:PU;SPO;
Draws the 10 x 7.5 border

SPLPUSPO;SP3;PUSPO;
Moving the plotter pen carousel!

$P4;PD;PASD0,800;PD;PAB00,6200;PD;

PAS000,6200,PD;PAS000,5000,PD;PAS000,
6200,PD;PATO00,6200,PD;PAT000,5000;PD;
PAT000,6200:PD:PAS200,6200; P‘D:FMOD
800;PD;PA7000,800;PD;PAT000,2000,PD;
PAT000,800;PD;PASD00,800;PD;PAS000D,
2000;PD;PAS000,800;PD;PA3000,800,PD;
PA3000,2000;PD;
PA3000,800;PD,PABDO BODPU;

SPO;

‘g‘PB:PD:PAMD.M:PD:PAm.MPU:
PO;
SPE:PU;PA2000,5000,PD4000,5000:PD;
PAG000,5000;PD;PASDD0, S000;PD;PABD00,
2000,FD;
PAB000,2000;PD;PA4D00,2000;PD:PA2000,
2000:PU:PAO.0;

SPO;

Ramindears:

SP4 (select pen 4) indicates layer 4 on the
drawing which is the milling of the periphery.
SP5 indicates layer 5 which is the milling
of the cantral slot,

SP6 indicates layer 6 which is the drilling
of 8 holes

The first three lines can be edited out as
thay ara plotter initialisation, drawing the
border and driving the carousel,

The SPOs at the end of layer 4 and layer 5
must be edited out

You are now ready to write your control file.

Open EDIT and give a SCreen command to
rerming you of the job titke ete. Import the file
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DEMOZPLT edit i the REMinders and the Z
axis incremants within the loops. Note that
LOOPOS; means seven cuts, as the LOOP
parameter is the number of repeats.

You might arrive at someathing like:

SC, This ks DEMO2 Drilling and Milling of
8.1 x5.1x 38 steal;
REM Thae data is edited from DEMOZ.PLT,

~an HPGL file produced
REM: huh;m-

datum cormer

SC, Chuck a 0.4inch END MILL, and set
0.01 clear of work;

REM SP4 draws line 4 on drawing, the
cutter centre path of profile;
HEMNmth.ut Pbmmndsamimmnd:

; m;msnoms'rmv:
LOOPOS; 2
CDO62;PL;PABOD,6200;PD;PA3000,6200,PD;
PA3000,5000:PD;
PA3000,6200,PD;PAS000,6200;PD;PAS000,
5000;PD;PAS000,6200:;PD;

MWW?MMWOM
6200;PD;PAS200,6200,PD;
WMD'PD:PATWD.MW;ﬂWWﬂ-

LOOP;

nemsmcwmmm the end of cut,

axternal profile complete;

REM SPS This is the 8inch slot:

LOOPOT; ;PD

CD50;PAS000,3500;PU:CDS0;PA2000,3500;

LOOP;

CU400;

REM SPO indicates milling now complete;

SC,Chuck a BS2 centre drill and set 0.01

from work;

RTRAV;PA2000,5000;

STRAV,.CD150;ATRAV;CU150;PA4000,5000;

STHAV:CNW;H‘!HAV;CU‘EEO.PANM.M.
STRAV,CD150;RTRAV:CU150;PAB000,5000;

STRAV,CD150;ATRAV;CU150:PAB000,2000;

STRAV.CD150;RTRAV;CU150,PAG00D,2000;

STWCMN:RTRAVCUWO.PAMM

STRAV.CD150;RTRAV:CLI150:PA2000,2000:

mwn:mmmtmmm

msc.ummzd-mmmm clear of work;

Vi ,CLI450;PAB000,5000;
STRAV,CD450,RTRAV; ; (5000;

That completes the CONTROL FILE, this is
sovied as DEMOZ.CON and this is the file name
anered in responsa te COMPUCUT's prampt for
an input file. Note that the PU and PD
commands which are keft over from the HPGL
file do not have to be removed, they are ignored.

Note that the CAD package was initialised
for inches, with 1 drawing unit = 1 thousandth
of an inch. This is ideal for drawing, but a
standard (suggested) ‘compucutter” is likeby 1o
hawe 20 TP scrows and 200 steps per rev.
motors, (1 step = 1/4 thow.) so set SCALE = 80
(20 x 4) in your PARAM file i your machine
follews this example. At run time, COMPUCUT
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REM Mount job on 1/inch packing, llm
cormer X0.8,Y0 8inch;

will expand the loop statements into the linear
machining sequence and save this as
DEMO2.CUT. The capacity of the .CUT file is
7000 commands for Viersion 1.

That completes the imroductory use of a
CAD program as a 'DATA CALCULATOR' and
I'm quite sure that some folk will ba thinking
that CAD ssems to be "'much ado about
nothing' . Certainly it's been a lot of typing for
viry little, bul ramamber DEMO2 is a
daliberately simple job which you could easily
chraw and program manually, 1o énabile you to
check what the CAD produces both as a data
caleulator and drinang aid,

DEMO3

This dermonstration gives a clue 1o the
power of CAD for data generation.. Look at
Drawing DEMO3.DCH, which shows a slot
with semni-circular ends in a 16 swy shest.
Hopefully you will recognise that the sheet
thickness is now simply a setting for the

3584,PD,PA2184,3616,PD;
PA2172,3652;PD:PA2156,3688,PD:PA2 144,
3720;,PD;PA2132 3756,PD;
PA2124,3796;,PD;PA2116,3832,PD:PA2108,
3868;PD,PA2104,3904;PD;
PA2100,3944;PD;PA2100,3980:PD;PAZ 100,
4020,PD:PA2100,4056;PD;
PA2104,4096,PD;PA2108,4132,PD;PA21 16,
4168;PDPAZ 124, 4204:PD;
PA2132,4244;PD;PA2144.&280;PD:PA2156.
4312;PD;PA2172,4348:PD;
PA2184 4384;PD;PA2204,4416,PD;PA2220,
4448;PD;PA2 240, 4484,PD;
PA2260,4512,PD;PA2284,4544.PD;PAZ308,
4572;FD,PA2332,4604,PD;
PA23586,4628,PD;PA2384,4656,PD,PA2412,
4880;PD:PA2440,4704;PD;
PA24T2.4728;PD;PA2500,4748,PD PA2532,
4768,PD,PAZ568, 4788,PD;
PA2800,4808;PD;PA2632,4824,PD;PA2GES,
4B36:PD;:PA2704.4848.PD;
PA2740,4860:PD;PA2776,4872:PD:PA2B12,
4880 ABBEPD;
PA2BEB 4892;PD;PAZ024,4896.PD;PA2564,

DEMO3 DCH CIRCULAR MILLING

LOOPnn cormmand and represents no 4800;PD;PA3000,4900,PU;
complication other than possibly needing the SPO;
use of a longer cutter, SP4,PD,PABN00, 4900;PU;PABD00,3100;
As praviousty, the layers on which the cutter PD300:0,3100:PUSPO;
pathes are drawn have been saved 10 a SP8;PU;PABD00, 4900;PD6036,4900,PD;
abniCD.dch type file, in this case PABD76,4B96,PD,PAG112,4892,PD;
DEMOSCD.DCH. The CAD program calculates PAG162,4888,PD;PAB188,4880.PD.PAG224,
the end points of the short chords which form 4872,PD;PAB260,4860:PD;
the polygonal model of the circular ferms, and PAG296,4848,PD:PAG332,4836;PD:PAB36ES,
in a few seconds these are safely stored in an 4824,PD;PAB400, 4808,PD,
HPGL form file called DEMO3.PLT PAG432 4788:PD;PABABS,4768:PD;PABS00,
AT48,PD,PABS28,4728,PD;
DEMO3.PLT PABSED 4704:PD;PAGEES, 4620,PD;PABE1E,
) 4656,PD;PABG4A4,4628,PD;
SP3:PU;PA3000,3100;PA2964,3100;PD; PAGGES, 4604,PDPABEI2,4572:PDPAGT G,
PA2924,3104;PD;PA2888 3108;PD; 4544;PD,PABT40,4512,PD;
PAZ2B48,31 12:9‘0.?;\2812.3120?0‘?#2775, PAGT60, 4484 ;PD;PAGTAN, 4 448,PD,PAGTO8,
E‘IE&PDM‘O,BMO"PD' 4416;PD;PAG816.4384,PD;
PA2704,3152,PD.:PA2668,3164;PD;PA2632, PAG828,4348,PD;PABBAA,4312;PD;PAGESE,
3176;PD;PA2600,2192:PD; 4280;PD;PABSES, 4244;PD;
PA2568,3212,;PD;PA2532,3232,PD;PA2500, vaa.ammm 4168;PD;PABESZ,
3252;PD;PA2472,3272;:PD; 4132;PD;PAGB96,40086.PD;
‘PA2440,3296,PD;PA2412,3320,PD:PA2384, PAGS00, 4066, PD;PABS00,4020;PD;PAGS00,
3344,PD;PA2358,3372:PD; 3980;PD;PABS00,3944:PD;
-Pﬁmmﬁfﬂm PABE96,3904 PD;PAGESZ, 3868, PDPAGSBEY,
3456;PD;PA2260, 3832,PD;PAGETE,3796,PD;
PA2240,351 &Wﬂmﬂfm PAGB68,3766,;PD;PABESE, 3720:PD;PAGEA4,
i 70000 in i
|—' |
© T T
MILD STEEL 16swg
* 3 0000 in
1
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TWEENY3.DCW tweens
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o

have 100 points

ROOT S

-

Use ARC and BEZIER functions to draw
ROOT and TIFP to a scale of 2 or more.
expanded by the radius of the cutter.
Define each as a COMPLEX entity.

Use TWEEMN function to draw
10 intersections from ROOT ta TIP

these will become the CUTTER PATHS.

T twio layers of interest here are the semi-
circudar cuts dranam on binpers 3 and 5, 2 can be
seen from the above file the cuts are made in a
clockwise direction. This plot file is LOW
resolution, which means the semi-polygonal
ends have i lesser number of sides. More

3688,PD;PABS28,3652,PD;
PAB816,3616/PDPAG796,3584;PD,PABT80,
3548,PD;PAGT60,3516,PD;
PAB740,3488;PDPABT 16,3456:PDPAGEI2,

3428,PD;PABG68,3396PD;
m.mzmmmgaumm

3320,PD;PAESE0,3296,PD; professional CAD packages will offer higher
PABS28,3272,PD;PABS00,3252;PD;PAGAGS, resolutions than their entry level counter pans.
13232:PD;PAB432,3212;PD; ; bt observe how the sheer quantity of mw data
PABG40D0,3152;PD;PAG368,3176;PD;PAB332, mounts up when circular functions ans plothed.
3164,;PD;PAG296,3152,PD; The calculation of point-to-point plot knes 1o
PAB260,3140;PD;PAG224,3128:PD;PAG1BS, model circular or part circudar formss is called
3120;PD;PAB152,3112,PD; ‘eireular interpolation' Again, remermber
PAG112,3108,PD;PAGD76,3104,PD,PAGD3E, COMPUCUT Veer. 1 has a 7000 total commuand
?mmmmmoofu lmut s0 do not use higher resolution than
SPO; MECESSArY.

There are not enowgh trees left in the world
to list all the files for these example programs,
but by studying the previous control file
structure it will ba seen that the abova data
represants the four alements of the slot as
defined by the drawing layer and SP number.
Import the: plot file into your text editor and add
tha Compucut commands A necessary.

The conclusion (o be reached from this
example is that a job which would have 1o be
swung on quite a large facaplate if umaed, or
indoxed on a rotary table if milled (yes it could

‘be bored as it's 50 thin) is machined without

moving it on the table. This advantage would
be further amplified if we needed the insida
(male) componant of the circle or part circle, as
for sxaumple, in a loco wheel,

Look thiotgh the mienu options of your
CAD package 1o see the facilities on offer ancd
experiment with whatever kooks as though it
might help your project along. The ilerns that
might ba of immediate interest in DraftChoice
are: BEZIER curves amcd TWEENS,

A BEZIER curve is the software equivalent of
a complete and comprehensive set of ‘french
curve' drawing tempilates. The ends of the line
are defined, then the line can be ‘pulled”, non-
symmetrically if need be., to form an
aerodynamic or other shape. If one were
involved in making aero wing ribs of thin but
strong and light matesial to renforcs foam or
to support a thin covering, then a set of ribs
can be modelled by the computer as
intersections lying between a ROOT profile and
& TIF. The root and tip profiles are dravwn using
one or several bezier curves. The number of
equally spaced intersactions ane specified
togethor with their numiber of plotting points
{similar o resolution) then the TWEENS
cormmand is nvoked to produce the set of rbs,
which progressively change from root to tip.
(See Drawing TWEENY). The intersections
generated by TWEEN can be utilised by cutting
aach intersechion starting with tha tip, then
adding a Z move before cutting the next
intersection. This would produce a solid but
stepped 'wing' or blade, the steps equal to the
Z feed, and is pseudo 3-D machining,

(see Drawing DEMO4).

Drawing BEZ3.DCH shows the low
raaolulnn ‘undulations’ along the twoen
intersections. Higher resolutions give smoather
results, but they use up a lot of out memory.
BEZ4.DCH shows morne intersections at higher
resolution, but the resulting file would fill this
miagazinal!

Pie in the sky

This technique could be useful for turbine
blading. The sort of job for which the
'COMP-U-CUT" system was designed would
be a multi stage axial comprassor, the rotar
blades machined from discs of dural shrunk
onto a rotor shaft which is held in a dividing
head and supporned by a tailstock. Tha
blade ks machined (milled) using X, ¥ and 2
axes. At completion of one blade, the
dividing head is indexed by a fourth stepper.
Al the completion of ene blading set, the
next blank disc is moved to the cutting
station and the cutting sequence repeated
with the new profile. The COMPUCUT
software can currently drive six steppers 1o
allow such ambitious jobs. The creation of
tapering, twisling, multi blades in multi
stages has a slight "down side’ and that is, it
runs the old PC/XT class machines clean out
of mamary. Projects such as these which
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@ COMPLEX PROFILI

WEHiH 10 "TWEENS®

BEZ3 DCH

COMPLEX PROFILE WITH 100 'TWEENS®

BEZ4 DCH

must be "state of the art’ for home
machinists, require 5 386 base unit on the
machine with plenty of RAM, This allows
the ‘master’ computer (kept indoors!) 1o
generate the data and then dawn-load this
10 the "slave’ on the machine, using & serial
link siuch as 'LAP-LINK' , The serial link is
convenient because the data files for the
projects hinted at here are megabytes in size
and would run to many digks if using

BackupRestore,

Meanwhile, back in the shed

With their feet firmly on the ground, are
‘compucutiers' who are actually doing it
and doing it in a big way. Some lucky folk
have come up with serious motors found on
the ex-equipment trail, and | would like to
remind them that the COMP-L.CUT
interface has three modes of operation ;

1} Light current

As supplied, fused at 10 amps and
typically suitable for size 23 steppers up to
1.5 amps per phase, with 1 amp available
fram AUX. To be run from 12v battery or
battery charger.

2] Heavy current with interface in free air
Should be wired to the "Heavy curment
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connection diagram' and extemally fused.
Iddeally, each motor should be fused. Typically
fior size 34 motors up to S amps per phase.

3) Heavy current with forced
draught cooling

Should be wired to 'Heavy current
connection diagram’. Each motor supply
should be protected by magnetic circuit
breaker rated 1o 2.5 times phase current,
Forced draught should be adequate to

maintain the heat sinks below 70 degrees C.

Please give motor details at time of
ardearing interface for phase currents
greater than 5 amps.

See also: Power supply diagrams.

In conclusion

CAD, whilst not essential for plain
turning, milling or drilling, is a powsarful
cutting data calewlator for circular
functions. It helps us ta keap adequate
documentation by requiring formal 2-D
drawings 8s input. It would be almost
accurate 1o state that CNC is about
generating the cutting data as easily as
possible. If you can draw it, CAD can
digitise your drawing. If you can dofine
the lines by mathematical equations CAD

can digitise these, These digitised
profiles can be translated to HPGL files
and we have just seen how 1o edit these
files into psuedo 3-D by effectively
adding together the set of 2-D slices
through the solid model, aach slice being
lecated by a Z fead..

To put the foregoing into parspective, it
may be helpful to state the limitations of
this system. Compucut is dasigned and
built for amateurs by an amateur. lts
amateur status is reflected in the following
respects, which are comparad with the
‘professional’ situation shown in italics,

1) It uses OPEN LOOP control. If the faed
mtor has insufficient torque o maintain the
movemeant signalled by the computer, then
the lost steps will give an error,

Full industrial systems use closed loop
control. By using an engraved glass scale
or inductive linear transducer the computer
can read m the actual position of the bed
on the slide. Consequently the lead screws
are not used directly in the measurement
system.

2) It uses UNIPOLAR DRIVE. The
torque available from a motor is 70% of
that quoted in the manufacturers data, /4R
is recommended (Apply 12v to a nominally
3v motor, use limiting rosistors)

Botton end / small machines use 8l-polar
stopper drives which are more powerful
(1.4 times), run faster due to current
chopping amplifiers, and have higher
resalution when used with 'micro-stepping’
drivers. Full industrial drive is by serva
motors or hydraulics.

3) It relies on a third party data
procassor (2-D CAD) for all circular
functions, Which defines our 3-D format as
PAxx,yy;CDnn rathor than PAXX.yY.ZL.

Data processing is often part of the
system software, oulput is indiustry
standard "G’ codes. 3-D data would be
down-loaded from the design office who
would use powerful 3rd party software.,

4) It uses no GUI (graphical user
interface). As we have seen, we need to
know of learn the basics of our DOS,

GUI front end inputs serial data, disk file
or directly keyed data.

5) It is available, affordable, sasily learnt
and is probably FIVE+ times more accurate
than most dove-tailed slide machines to
which it will be fitted, On this basis it can
be considered to be the "APPROPRIATE®
technology.

The software starts at £2000

| hope that these anicles have
provided enough background
information and potential hands-on
leatning to allow the non-computing
practical engineers to weigh the pros and
cons of DIY CNC and docide whether or
not it has a place in their workshop.
Future articles (at the Eds. discretion) will
deal with applications of CNC and the
building of small spacial purpase CNC
machines without casting lron.

Next time we will look at how to digitise
a 3-D profile directly, enabling us to copy,
and scale if necessary, componants that wea
cannot drav. [ |
o
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Drilling (6BA tapping) holes in side pieces and spacers. The angle plate and spacing
bar serve as guides while setting up. Note the 3/4in. spacers behind the work piece
fo protect the vertical slide when the drill breaks through. (Operation 2.4)

Onilling the first hole in an end piece. (Operation 3.6/

A SIMPLE NUMBER/LETTER

PUNCH JIG

Nauﬂysmpednumharsnnleﬂarsenhmn piece of work. Paul Boothby describes the

manufacture of a device which will make the task easy.

Introduction

This little device will guarantea
accurate and repetitive stamping by
numbear/iettar punches on any flat
surtace on which it can be clamped
Strings of up 1o twenty characters can
be stampad horizontally. If the shanks
of the punches are square, strings can
also be stamped vartically. The jig has
been designed specifically for usa with
@ Rosbuck 1/8in/ 3mm punch sa1, but

Milling the side edgé of an énd piece. Note the
positions of the end pieces relative to the top
tee slor and the bottom of the slide.
{Operation 3.74)
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could be modified for other sizes of
punches providing every punch in the
sel has a shank of consistent size, and
is squara or rectangular in section

Principle

The principle of operation is the
successive displacement of rollers of
constant diamatar in a row by the
insertion of an object (in this case, a
punch) of rectangular or Square section.
Providing the stamps are all of a
consistent size, this size is immatarial,
becauss the spacing between
succeassive characters is determined by
the diameter and the number of rollers
displaced, as shown in Fig. 1. Roebuck

f8in/ 3mm stamps have 'J/4in. nominal
{see '‘performance’, below) square
shanks, but when using the dimaensions
given in the design, charactars will be
stamped every dmm, By using a
second, similar set of rollers some
distance above the first set, angular
stability is achieved, guaranteeing
every punch will be presented
perpendicularly to the surface to be
stamped (Fig. 2).

Dimensions and units of measure

At the present time, those of us
using lmpenal machine tools are tfaced
with a dilemma: do we use meatric or
Imperial measurements? The current
trend is 10 phase oul Impenal sized
stock, and replace it with matric
gauivalents. The obvious answer is to
use metnc stock but work 1o inch
dimensions whoen using oldar
machines,

Tolerances

The jig is constructed using an
add-on principle; each piece is added
on, then machined to suit, Therefare
evary part will be made an exact fit,
and unless particular care is taken, it
15 unlikely any two parts other than
the rollers will be interchangeable.
The dimensions given in the
drawings are theoretical, and small
deviations from those given are
unlikely to cause problems. An
example of this is in the overall width
of tha and pieces, In the diagram, the
width is shown to be 1,198in.(1) It is
not expected anyone would build the
jig to this dimension, and this
theoratical size ig only arrivad at from
the following:

Thickness of side piacas (2 x 8Bmm) =
12Zmm = 0.4724in

Thickness of spacer pieces (2 x 6mm])
= 12mm = 0.4724in.

Thickness of punch = 0.250in

Shims (operation 3,3) = 0.004in,

Total width = 1,19%in.

If the jig were made from Imperial
stock (1/4in,) then the width of the
end piece would be 1.264in.. Hence it
is not Intended that the dimensions
of the individual components are
given to be worked to, but only to
indicate the approximate size for
cutting purposes. ln the case of the
positions of the screw holes, the
important pomnt 1s that they be
located maore or less centrally in the
edges of the side piecas, and not so
close 1o the edge that the side of the
counterbore 1s lost when the piece in
guastion is machinad to its final size

Medel Engineers” Warkshop
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Milling the punch slot in the top and
bottom plates. (Operation 4.4)

i

Equipment and materials required:

Bacause the |ig is axpactad to sea only
light duty, the metal chosen was
aluminium alloy as opposed 1o steel. The
final dasign was fabricated from 3mm
and 6mm shaat, and tha rollere from
4mm diameter steel bar, The screws used
(38 off) ware 8BA x 2/16in. blacked steel
cheese haad

T'he |ig can ba made with hand 1ools
only, but a lathe of around 32in. centre
haight, such as a Myford ML7, will make
the job more eagily and quickly, uging the
following accessories;

2 x 2 x ¥/8in. Angle plate, machined
with parallel and square faces and edges

Vartical Slide

12 % ',-2- 1in., dia. Precision Ground Mild
Steel (PGMS) bar, accurately centred at
gach and.

All holding and clamping bolts, and tes
nuts usad wera DBA

Construction

For simplicity, detalls of manufacture are
givan in ‘Operation Sheet’ format, as follows

1. Preliminary work:

1.1 Cut all flat pieces about '8in.
oversize axcept the top piece. Cut the top
plece about Tin. longear than its finished
length. This is to allow the
accommuodation of temporary holding
bolts used during milling (oparation 4.2}
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Serting the work perpendicular to the [athe axis using an angle plate
bolted to the face plate. The packing used is the outer shell of a
discarded taper roller bearing. (Operation 4.15)

2. Machining and fitting the sides
of the jig:

2.1 Fit the vertical slide as near the
front of the boring table as possible, and
align it parpendicular to the lathe axis.
Fit an angle plate and align its upper
surface parallel to the boring table using
a dial indicator,

2.2 Mark tha positions of tha three
screw holes in one of the spacing
pieces.

2.3 Mount bath spacer pieces and
gide piscas using spacars and shims a8
shown in Photo 1.

2.4 Stan each hola with a No.0 centra
drill and complate with a 6BA tapping
drill (2.2mm = 2/32in.)

2.5 ldentify the orientation of each
pigce to assist in later assambly
Hemove the pieces and remount one
side piece, Drill through each of the
holes with a 6BA clearance drill (2.8mm

4/18in.), and counterhore sufficiently
daap so that the screw heads are just
‘submerged’ (about 0.010in.) below the
surface. Repeal the operation on the
sacond side piece

2.6 Tap aach hola in the spacar places
and assemble on the side pieces.

2.7 Mount ane side assembly on the
angle plate on the vertical shide as close
to perpendicular to the lathe axis as
possible (Fig. 3).

Setting the work parallel to the lathe axis using an accurately
centred piece of PGMS bar. (Operation 4.21)

2.8 Mill the adge of the side piece
sufficieant to remove the saw marks

2.9 Next mill the edge of the spacer so
that a shoulder results which is 0.160in.
deep. Take care to mill as close as
possibile to the surface of the side piace
without cutting into it

2.10 Turn the assembly around to mill
the other shoulder parallel to the first, To
achieve this, lightly clamp the assembly
and maasure the parpandicular distance
from tha face of the drill chuck to aach
end of the milled edge of the side plece
using a varnier calliper.

2.11 Clamp tightly and mill the adge
of tha sida pieca, taking only light cuts
Check frequently for paralielism, and
resel the work if necessary

2.12 Hepam oparation 29

2.13 Repeat operations 2.7 to 2.12 on the
second side assembly, but this time ensurs
that the widthe of the sacond side/spacer
assembly match that of the first

2.14 Ramove the waork and the angle
F'ﬂﬂ.h’".

3. Fitting and milling the end
pieces:

3.1 Remount the vertical slide paraliel
1o tha lathe axis, using the rear slot of
the borning table but do not tighten the
holding nuts.
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3.2 Fit an accurately centred 1/2in, to
Tin. diameter PGMS bar betwean accurate
centres and move the cross slide until the
vertical slide is flush against the bar, as
shown in figure 4. Tighten the holding
nuts.

3.3 Using the angle plate as a clamp,
position and clamp the two side
assemblies (separated by two
number/letter stamps and two 0.002in.
shims) to the vertical slide. The angle
plate will act as an anchor for a second
clamp (3.6). Adjust the assembly so that it
is parallel to the boring table surface
befare final tightening. Photo. 2 shows
this set-up after milling and the clamping
on of an end pince (operation 3.6)

3.4 Mill one end of each assembly
square to its length, and free from saw
marks,

3.5 Mark on the milled face the position
of one of the fixing screw holes. Fit a No.
0 centre drill and position it over the
centre mark.,

3.6 Offer an end piece up 10 the milled
end of the assembly and clamp lightly in
position {Photo. 2). The bolt holding this
clamp is supported by the other side of
the angle plate (just out of view on the
rightd, If clamped too tightly, it is possibla
that the set-up of the side pieces may be
disturbed

3.7 Start the hole, then drill 3/8in. deap
with 3/32in.(2.2mm) drill (6BA tapping)
through the end piace and Into the side
pieca, By drilling deeper than required
avoids the need to use a plug tap.

3.8 Open up the hole to //Bdin. (2.8mm,
B6BA clearance) but only 10 the depth of
the end piece.

3.9 Counterbore the hole as in
operation 2.5,

2.10 Tap the hole, fit a cheese head
scrow and tighten.

3.11 Repeat operations 3.7 to 3.10 for
the other three fixing holes. Drill and tap
6BA the two holes for the rallar
adjustment screws

3.12 Turn the assembly around and
repeat operations 3.3 to 3.11 on the othar
and,

3.13 Remount the assembly verically on
the vertical slide, as shown in Photo. 3.

3,74 Mill the sawn side edge of the

lower end piece flush with the surface of
the side piece.
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Milling the end edge of the top plate (Operation 8.22)

3.15 Repeat operation 3.14 on the other
three side edges of the end pieces.

3.16 Reset the vertical shide as
described in operation 2.1, omitting the
angle plate.

3.17 Fit the assembly to the vertical
slide as in operation 3.13 and repeat 3.14
and 3.15 on the remaining (top and
hattom) edges of the end pieces.

4. Machining and fitting the top and
bottom pieces:

4.1 Drill two ternpaorary mounting holes

/din. dia. in the top and bottom plates at

Sin. between centres, On the top piece,
lightly scribe a line between the hole
centres. (The holes in the bottom plate
will remain after completion, and will
serve as looating holes for future
attdachments).

4.2 Dnll the holes in the mounting plate
as shown in Fig. B, and fit it plate to the
vertical slide using hexagon head bolts
and tee nuts but do mot tighten yet

4.3 Mark on the top piece the centre
line and the extremities of the punch slot

4.4 Mount the bottom piece with the
top piece above on the mounting plate
using spacers 5o as to clear the hexagon
head mounting bolis. (Photo 4)

4.6 Align the centre line of the slot with
the centre height of the lathe and parallel
10 the boring table, adjusting the hexagon
head bolts as nesded,

4.6 Start the slot by drilling through
both plates with a No. 1 centre drill and
#/18in. drill,

4.7 Mill the full length of the slot using
a 316in. end mill. Do not take cuts deeper
than 0.030in. on each pass, Open out the
slot to its finished width, symmaetrical with
the scribed line and taking culs no deeper
than 0.010in. at a time. Check the progress
by inserting a punch- see section 9, File
the gnds of the slots square.

4.8 Mount the body assembly on its
side on a suitable parallel packing plece
resting on the lathe bed. Insert two
punches into the body, near the ends of
the cavity and fit the top piece over them
Lightly clamp the assembly to the vertical
slide using the slot in the op piece.
(Photo. 5}, Adjust the body assembly in
relation to the top so that the slot is
symmetrical longitudinally to the body
cavity, Fully tighten the clamps, (The two
punches ensure alignment Fatarally).

Jig bolted to the graduating plate, ready for punching the test line
of M's. (Operation 8.3}

4.3 Start one of the top plate fixing
holes, then drill 3/din. deep with
3132in.(2.2mm) drill (6BA tappingl
through the end piece and into tha side
piece, When drilling the end holes
remove the raspactive screws in the end
pieces, as the holes for these scraws
interpanatrate,
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4.10 Open up the hole to 7/64in.
(2.8mm, GBA clearance) but only to the
depth of the top piece.

4.11 Countarbore tha hole as for
opearation 2.6,

4.12 Tap tha hole, fit a cheese head
scraw and tightan. Whars applicabla,
replace the end piece screw.

4.13 Repeat oparations 4.9 to 4.12 for
aach of the other fixing scrawe,

4.14 Turn the assembly over, fit the
bottom plate in position and repeat
oparations 4.8 1o 4,13, Remove the
assembly,

4.15 Rest the assambly on suitable
parallel packing on the boring table and
clamp it by passing the clamping bolts
through the slot. Use an angle plate

bolted to the face plate to ensure the side
face is perpendicular to the lathe axis.
(Photo 6/

4.16 Mill the side edge of the top plate
10 jus! flush with the side piece.

4.17 Repeat operations 4.15 and 4.16
on tha opposite side edge of the top
piece,

4,18 Invart the assembly and set up as
described in operation 4,15,

4,19 Mill the side edge of the bottom
plata 1o size.

4.20 Turn the assembly around and
rapaat operations 4.18 and 4.19 on the
opposite side,

4.21 Fit the PGMS bar usaed in
operation 3.2 betwaen centres, Position

the assembly on suitable parallel
packing on the boring table and loosely
clamp it by passing the clamping bolts
through the slot, Advance the cross
slide until the top side edge of the
assembly in contact along it whole
length with the PGMS bar. Fully tighten
the clamp screws and remove the bar.
{(Phote 7).

4,22 Mill the end edge of the top
plate to just flush with the side piece.
{Photo 8.

4.23 Repeat operations 4.21 and 4,22
on the opposite end edge of the top
piece.

4,24 Invert the assembly and set up as
described in oporation 4.21.

4.25 Mill the end edge of the bottom
plate to size.
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4.20 Turn the assembly around and
repaat oparations 4.21 and 4.25 on the
opposite side.

5. Rollers and Packing Pieces:

5.1 Rub the stock for tha rollers with
fine emery cloth sa that it is bright. It
need not be polished.

5.2 Cut the rollers 1o length. This
length should be about 0.010in. shorter
than the distance between the side
plates, which is theoretically 0.722 inch.
This oparation would beneht from some
of the mass production mathods as
described in The Amatour's Lathe'* Be
sure to leave both ends of each roller
smoath, and convex, (Sea notes o
operations 6.5 and 6.7)

5.3 Take five rollers and heat them to
red heat and allow to cool, This will give
the rollers a blue/black colour, and these
will be used later as marker rollers,

5.4 With the vertical slide mountad
parallel to the lathe axis, mount the angle

plate on the shde, parallel 1o the boring 5.9 In turn, clamp the other three

table. packing pieces in the same position as
the first, and mill the second |ong &lde of
5.5 Clamp a packing plece hard up each.
against the slide, on the angle plate. Mill
one edge. Repeat this operation for the 5.10 Remove the shim, and mill the
other threa packing pleces, remaining edge o give a finished size of
the same length as the rollers {operation
5.6 Position the milled edge of the 5.2), Lock the boring table.
packing piece agains! the slide and mill
one sdge. Repaat for tha ather pieces, (At 5.11 Repeat operation 5.8 and 5.9 on
this stage each piece should have two the remaining edges of the pieces.
milled edges perpendicular to each
olharl. 6. Assembly:
6.1 Ensure all parts are unambiguously
5.7 Takes one piece and clamp the and indelibly idantified, regarding their

shorter side against the slide, and mill to ralative orientations,

the finished width (0.250in.). Lock the

boring table 1o the lathe bed. 6.2 Dismantle all pants, clean them,

removing all rough edges, burrs and swarf.

5.8 Without disturbing the clamped

packing piece, push up to it, and against 6.3 Fit the side spacing pieces to the

the slide, a small piace of shim steel with sides, than fit the and pioces.

clean cut, squarad off sides, Clamp this

ghirm to the angle plate. This will give an 6.4 Load the bottom magazine with
acourate stop for poesitioning the other 21 rollers and a roller packing piece at
packing pleces, each and.

FiG. 3. METHOD USED TO CLAMP

(OPERATION 2.7)

g ©O

g ©
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FIG. 1. CHARACTER SPAN
FIG. 2. A SECOND SET OF ROLLERS ENSURES OMNLY ON ROLLER DIAME
A PUNCH IS HELD PERPENDICULAR
TO THE WORK PIECE.

O ®)

: IR

FIG. 4, SETTING UP OF VERTICAL SLIDE PAR
TO LATHE AXIS. (OPERATION 3.2)

8.128

FIG, 5. MOUNTING PLATE.
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Transferring the inter-character scriber marks to the upper surface
of the bettom plate. (Operation 8.3)

6.9 Ensure all rollers run freely without
hindrance by gently tilting the assembly.
NOTE; if any roller jams or stops
prematurely, it is most likely the cause will
b ddue to sn excessive radies on the end
ol that particular roller.

ALLEL

6.5.1 Ensure that the roller
is 0.008in. - 0.010in. shorter
than the width of the slot,
and that both ends have a
significant radius. Correct
each roller now if
necessary.

6.6 Fit the bottom plate,
tightering the screws from
the centre outwards {L.e, in a
similar sequence to tightening
cylinder head bolts).

6.7 Ensure sll rollers run
fraoly without hindrance by
gently tilting the assembly,
NOTE: If any rollar jams, it
i mast likely the cause will
be due to the slot not being
deep encugh. Remove the
bottam plate, and examing
the surface. A shallow slot
will cause an impression of
the offending rollers to
sppear in the surface of the
bottom plate.

6.7.1 Measure the depth of
the slot and determine the
amount of metal 1o be
ramoved, to bring the slot
to the corract depth

6.7.2 Mark the edge to ba
machined. Slacken an and
plate, and remove the
offending spacer plate,
6.7.3 Mill the offending
edge by the required
amount, and reassemble,

e

6.8 Repeat operations 6.4 o
6.7 on the top plate and
magazine, placing the blued
rollers at positions 3, 7, 11,
15, and 19. The blued
rollers assist in counting
character positions.

7. Adjustments:
7.1 Check the thicknasses
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of the shanks of all punches in the set, It
is possible they are not all the same, (See
section 9).

1.2 Insert the thickest punch into the
Jig in any position,

7.3 Tighten the bottom packing piece
adjustment screws equally until just
causing an interference with the punch,
then slacken vary slightly.

1.4 Tighten the top packing piece
adjustmeant screws as in 7.3 but also check
using a square that the punch is presented
perpéndicular 1o the face of the jig.

8. Graduating the base plate:
8.1 Drill two '/din, holes at 5in. centres
in the graduating plate.

8.2 Mill at least one end and one side
flat and perpendicular 10 each other.

8.3 Bolt the jig to the plate and support
the assembly on a smooth flat hard
surface. (Photo 9).

8.4 Scriba a lina on the graduating
plate around the base plate

8.5 Punch a full line of ‘M’s.

8.6 Separate the |ig and graduating
plate. and remove the bottom plate from
the jig,

8.7 Using a square and sharp scribar,
scribe lines between all the 'M’s, square
acrose the width of the graduating plate.
(Photo 10).

8.8 Likewise scriba lines along the
length of the plate, on the top and
botiom edges of the M's.

8.9 Bolt the bottom plate to the
graduating plate in the same orientation
as in operation 8.3 Ensure the base plate
accurately aligns with the scribed lines
on tha graduating plate mada in
operation B.4

8.10 Transfer the scribed lines on the
gradusting plate to across the full width
of the bottom plate.

B.11 Repeat operation 8.10 for the lines
marking the tops and bottoms of the M's.

The completed jig and graduating plate. Note the positions of
the blued rollers have been marked on the graduations with a
centre punch.

8,12 Separate the two plates and
centre-punch over each of the scribed
limes which mark the positions of the
bluad rollars in the lop maganne.

8.13 Reassemble the jig

9. Performance and observations:

One concern which appeared while
making the jig was the finish and accuracy
of tha punches themselves. Prior to
assembly, it was noticed that not all of the
characters had been centrally formed on
the shanks of the punches. Some were
high, others low and some were left or
right of centre. No discernible twist was
found. One further observation was that
new and unused punchas in the same set
varned in length from 2,700 - 2.783in..
Shanks were found to fall into two distinct
sizes: 0.250 x 0.250in. and 0.246 x 0.246
inch. This latter observation leads to care
being required when sslecting punches
when cutting the punch slots in operation
4.7, and setting the clearances in section 6
ladjustments), to avoid possible jamming
in use. At first this deviation of 0.004in
caused same concern regarding the
possible twisting of a 0.246in. punch in a
gap of 0.254in. wide, which woauld give &
clearance of 0.008 inch. This fear was
dispelled when the angle of twist was
calculated as being only 1.83 degrees.

Thus relatively large deviations (say, up
1o 0.0%in,; 2.29deg.) in shank size can be
accommodated in the jig without
noticeable detriment to the angular
alignmant of the stamps

Ona final concarn was that of the
inconsistency of shank width. Although
all the shanks were parallel for most of
thair length, at the hardened end, many
of the stamps had burrs and swollen
shanks attnbutable to forging during
their manufacture. These Mlaws prevented
them from either entering, or exiting the
slots. Thus, in order for them to fit easily
into the jig, many had to be rubbed down
on & sharpening slone 1o give a good
enough finish (i.e., parallel sides
and frae from burrs) to allow tham
to be used in the jig

2
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A BEGINNERS
GUIDE TO THE
TUILATHE

DRILLING, REAMING
AND BORING

Harold Hall now addresses
one of the most common
machining operations, and
explains the techniques which
can be employed on the lathe

Drilling: the methods

Thers are several methods of dr ithing
using the lathe, some powered by the
lathe’s own motor, others from a separate
motar, such as an add on millidrill head.
With the latter, the cross slide becormes an
XY table, but otherwise are much hke the
use of a normal drlling machine. This
article only discusses those methods where
the lathe provides the power, either with
the workpiece rotating, or the dnll rotating

WORKPIECE ROTATING

This is the most common method and
the simplest of all tasks performed on the
latha, but rules must still be observed.
Positioning a drill whaen using a dnilling
maching, of a pistol deill, is frequently by a
centre punch mark, but thig is not possible
on tha lathe, dua to difficulty in making the
mark exactly on centre. Howavor, if one
artempts 1o usa a normal length dnll without
guidance, it would probably start off centre,
miaybe even break. To overcome this, the
— position is first established using a centre

" - o i A . drill which, baing shor, rigid and securaly
l 3 3 , ' ) . o« held, starts accurately on centre unaided,

Centre drills, seen in Photo. 1, are available
in many sizes, six from dmm to 12 Smm
diameter, plus smaller and larger sizes, bin
twa should be sufficient to start with, say
Smim and Brmm diameter (Imperial BS2, and
BS4). Do use tha largest that the task will
accept, as smaller sires are

Two boring tools for use on the top slide

woene 10 heeak

With the end centred, dnlling can commence;
straightforward, but not without its pitfalls
Typically, if the drill is not sharpened correctly,
it will drill oversize. Even new drills are
supplied to a talerance, -0 +0.18mm fora
Bmim dnil. f hole size 8 important, check by
drilling a piece of scrap first. Sharpening a drill
by hand 5 o task only mastered by a few, and
Most home workshop owners, not having to
sharpen dnlls that often, will have little chance
of mastenng the art. It is o good idea 10

The larger boring tool in Photo 2 mounted in a four jaw chuck and boring a hole in a
casting. Size of hole is arrived at by adjusting the chuck jaws
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purchase a reputable drill sharpening
attachment for the offhand grinder,

Deep holes

A comimon situation on the lathe, koss so
elsewhere, is the driliing of deep holes. These
can, even if the drill is cutting true 10 sie,
waander as they pass through the part, making
the: hole off centre at the parted-off end. The
reasans are many and complex, but the
following are a few pointers:-

a) A dnill with unequal cutting edges will
cut oversira hil' can ﬂl?:'-D Wﬂﬂdﬂl‘.

b) A long dnll will flex and be more likely to
wander, 50 do use the shortes! available, even
If it is changed to a longer one to achieve the
resqquired dapth,

c/A high feed rate, a damaged drill or a
misaligned tailstock are other possible causes,
d) A dnill which s dogged with chips or

swarf will tand to wander and cut woll
oversize—withdraw often to clear chips etc.
from the flutes,

One method that may reducs the efiect, is
to drill a shghtly smaller hole, in depth about
three times s diamoter, then, using a boring
tool, to open this up to the diameter requined.
With the hole started true, thare is a batter
chance that it will continue in this way. Of
coursea, if the hale is large enough to finish
bore the complete depth, this is without doubt
the best way to procead,

Anathar means of achieving a true hole, if
the geometry of the part will allow, is to stant
with a workpiece outer diameter larger than
required. Then, after drilling, reduce the owter
diametar to size with the part mounted ot the
haadstock on a taper stub mandrel, Wirned i
sity, whilst the other end is supponed by tha
tatlstock caentre.

Accurate hole size

The method chosen for schisving an
accurate hole size will depend on the s22e of
hole, the accuracy required, and the
equipment available. If a drill of the required
sire is available, but does not drill accurataly,
first dinill with one of a smaller size, followed
by the required diameter drill. This reduces
orrors due o a poorly sharpenaed drill, and &
reasanably accurate hole will result, Az a
rough rule, the smaller drill should be Tmm
smaller at Brmm, up 10 2mm smaller at
12mm diameter. A word of warning, if tried
with & pistol drill it could be very dangerous,
due to the dnll attempting to pull itself
through when holes are enlarged by a small
amount It is almaost as dangerous if
attempted on a pillar deill, particulary if the
workpiece is not firmly held, On the lathe,
the tailstock feed is much more controlled,
and there should be ne problem, except
maybe if the talstock taper 15 a bad fit, when
the chuck may be drawn from the socket.
Some materials, such as brass and bronzes,
are more of a problem in this respect,

Another problem with drills that cut over
sirw, andd one that can easily cause
confusion, is that a through hole will reduce
to size where it breaks through, This anly
happens if drilling a hole in one go, or from
a vary small pilot. if you turn a part to fit the
hole, a taper mandrel maybe, a problem will
arise if you use the smaller end as & gauge
The smaller diameter is only at the very end,
and can be remaoved using a taper reamer, of
a round file,
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A small drilling table for mounting on the top slide

Reamers

If greater accuracy is required, use a
reamaer, D bit, or bore to size. For high
précision and a good finsh, a reamear will
lake some beating. Thay are expensive and
may be beyond the available budget,
certainly for the larger sizes. Reamers are not
made in the range of sizes that drills are, but
only in 1mm steps over most of the range
likaly to be found in the home workshop,

A typleal reamer has a tolerance of +0.008
to +0.016mm, much closer than a drill. Note
that the hole is larger than nominal, at least
for a new reamer. Achigving this accuracy in
practice depends on the reaming being done
correctly. Misalignmont between the drifled
hole and a reamaer fitted into the tailstock
chiuck will causa the reamer to anter a1 a
slight angle, Bacause it can cut on its side,
this produces an oversize hole. To avoid this,
it would be better to hand hold and rotate
the reamer, making it more likely that it will
line up with the drilled hole. Do not under
any circumstances do this with the
lathe running! A floating reamer chiuck!
that permits axial movament, avoids the
problam,

The size of the pre-drilled hola is
important but not crucial. Remembsear that
the difference iz small, and If the drill is
drilling owversize, the drilled hole could be
larger than the reguired reamed hole. As a
guide, for mild steel, the hole should be
about 0.2mm smaller at 3mm, nsing 10
Do at 25mm. Do not make the difference
any less, as a reamer does like at least this
amoun 1o remove. For soft matarials, say
aluminium, increass by around 50%.

D bits

A D bit can be produced much more
chaaply than a reamer, and yet produce a
hole, the accuracy of which will be similar
Finish may not be as good, but with care will
not be far behind. D bits are listed in a few
catalogues, but mostly get made in the
workshop. Drawing Sk. 1 shows the general
principie. Thay ars made from silver stesl
and hardened and tempered. If made in the
workshop, it can be of any size, so if the
required size does not conform to a standard
reamear the [ bit can provide the solution

To use a D bit, first drill a hole, 0.5mm to
Tmm smaller in diameter than the eventual
hole, and as deep as the hala has to he
made. Now, using a boring tool, open up the
haola to vory slightly less than the D bit
diameter and 10 a depth equal to s
diarmeter, using this to start the D bit
accurataly, Run the lathe at about half the
spead used for a comparable size drill, using
plenty of lubrication and withdrawing the bat
fraquently to ramove swarf,

Another use for the D bit, is as a drill. The
hole requires starting by drilling a short hole
and opening this up to size with a bonng
tool, a D bit wall then adequately drill a hale. |
hawve mot had a need to do this in anger. but
have tested the process, just to prove it is
viable. A major advantage is that very deep
holes can be drilled and, providing the bit is
startad true, there |8 litle tendency for the
hale to wander. Remember that home made
D bits are by and large made from hgh
carbon steel, the main anemy of this
otherwise axcellent cutting material is heat.
Do not allow the work or it 1o overhoat as
thig will spoil the D bit, and incidentally the
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The drilling table in Phato 5 being used to drill a small steam engine part. The top slide is

sét at an angle to miss the tailstock and the feed applied by the saddlie leadscraw

The table in Photo 6 has been moved through S0DEG. for drilling ancther hole in the part.

A mirror has been placed at the rear to show the operation more effectively

Using a faceplate mounted on the tailstock as a drilling table

hole in the part being machined, Plenty of
lubricant, and frequent withdrawal to clear
chips are szsantial, as Is lowering the
mandrel speed

Boring holes

Producing holes to size using a boring
tool will depend on the relative diameters
and depth. For smaller diameters the
reamer or D bit will bé more convenent

30

when the hole is of apprecisabla dapth
Photo. 2 shows two boring tools, the
smaller works down to 4 5mm diameter
and to a depth of 20mm, tha largar down
to 9mm diameter and to a depth of
60mm. Boring can produce holes with an
accuracy and finish almost matching that
achieved by a reamer, though much more
care will be required. Whean it comas to
larger holes, say 12mm plus, the costs of
drills and reamers can be prohibitive, and
boring is the only way forward.

Large hole, small lathe

With a smaller lathe it will sometimes
be required to drill a hole that needs maore
power than the lathe's motor can deliver,
In this case it will be necassary to produce
the hole in stages, progressively enlarging
it until the required size is reached

Lever feed tailstock

A major disadvantage when drilling from
the tailstock, espeacially with smaller drills, is
that the screw feed isolales the usar from
the pressure placed on the drill (i.e. there is
lack of ‘feel’), leading to drills baing broken,
If many small holes, say 3mm and below,
are drilled, the acquisition of a lever fed
tallstock will be worth considering, as it will
provide the samae feel as a sensitive drilling
machine. Only one lathe maker appears 1o
list a lever fead as an extra, but making
ones’ own is possible

DRILL ROTATING

Considering now the situation where the
drilling devica rotales and the workpiece is
held stationary, Even boring holes in this
way is possible, either with a boring head,
or a boring tool in the four jaw chuck
{Photo. 3). Here the boring bar (Photo. 2) is
mounted in the four jow chuck and the hole
diameter varied by adjusting the chuck jaws

Littla needs to be said about drilling in
this manner as it would only be repeating
warlier comments, but why do we use it?
The reason is to make holes in shapes that
cannot easily be held in either the three or
four jaw chucks, or an the faceplate

If a drilling machine is available then the
nead to use the latha in this way will be a
rare and specialised occurrence, such as if
accurate hole centres are required, when
using the calibrations on the cross slide will
be a halp. However, as is evident from
articles in the magazine, some do not have a
drilling machine, and the lathe is used for
mast dnlling

With the drill in a headstock mounted
chuck, the workpiece has to be held and fed.
This can be done using the top slide, saddle
or tailstock, and is akin to a horizontal drilling
machine. As when upright drilling, it =
essential, except for hight tasks, that the
workpioes ba clarmped in position. A cenire
punch mark will be necessary, or the hole
will nead to be started using a centre drill,

Using the top slide

Drilling with the part held on the top shide
i5 cartaenly the easiest mathod, though it has
limited use. Photo, 4 shows the body of the
Boring bar, already seen, being drilled in this
manner. Ultimately being used on the top
slide, it neadod the hole to ba at centre
height In other cases, packing would be
requirad. To determine the amount of
packing it will be necessary to know tha
height of the lathe'’s centre above the top
slide, To measure this, turn a short length of
material to 3 diameter, such that the top shide
can just pass under it and check the gap with
o feeler gauge. This thickness, with half the
diameater of the turned part, will be the
height required. Do keep a note book to

Modeal Engineers’ Workshop
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recaed this and similar dnta; you will then
only have to make the test once.

A prece of “T' iron could be made into a
drilling table for the top slide. Photos. 5, 6
and 7 show the idea, but in this case it
made from twio pieces. Having written and
read the article, | feel | have underestimated
the usefulness of this approach and have
returned to this section as | believe the
method has distinct advantages and is
wurthv of greater cormmant.

Its main advantages are the speed at which it
can be set up and s sclaptability, Remove the
tool holder (in this case a four way post and,
using the same fixings, the dilling tabla can be
fitted in a matter of a finw seconds. Also, it can
b positionad comentionally &t right angles 1o
the drill ag in Photo. 6 o parallal 1o the dnll as
in Photo, 7, o at any angle in botwoan,

Readers may be confused by the fact that the
top sfide in the photos is set at an angle. The
reason for this ig that in the case of the lathe
beang used, the Hobbymat MDE5, the wopshide =
long. in most cases very beneficial. The tailstock
also cannot be removed as it can on marny
lathes. The combined result is that there is
insuffickent room for the drill chuck and longer
length drills. Thiss is overcome by setting round
the top shde, thus preventing A from fouling the
taslstock, and by using the saddle leadscrew for
feeding the workpiece,

The slot in the face of the table prevents it
from being damaged by the drill as it breaks
through the workpsece, but. if made exactly at
centre height, can also locate the work for cross
drilling. After usa, the toalholder can rapsly be
refitted 1o the lopsie, This adaptability makes
the device a very worthwhile addition to any
workshop not equipped with a drilling machine.

Using the cross slide

This 5 able 1o cope with larger itenns, and if
an angle plate s used, thers will be more
for clamping the part securely. The centre height
ahove tha cross slids will be worth measuining.
Do this a5 above and makie & permanent note of
the value, If holas in a straight row ara required,
the cross slide leadscrew will provide a method
of accurately setting them out. I a vertical slige is
avallable, driling in two axis is possiblo.

Using the tailstock

DBrilking with the pan supportad and fod by
the tailstock is possible, and several
manufacturas list drill pads for the purpose.
They are usually small and give little scope for
securing the part being drilled. A better method
is tn use the faceplate on the wilstock. A few
lasthwes harve the same fitting on their tailstock as
on the headstock, whilst others kst adapters. if
not available, making an adaptor is not
Msm;mmm
bing used for drilling. On a larger lathe with
more power for drilling larger holes, the action
of the taistock is much better for the purposa
than the leadscrvw, not least because the feed is
directly in e with the drill itsedf,

Somatimes, a combiination of eross shde and
tailstock is used when drilling & large hale in an
item mounted on the cross s, In this case, the
requared prassure on the doll may be moee than
should be applied wsing the keadscrew or the
rack and pindon. To avosd this, the workpiecs can
be mounted onto the cross sixde, bat the feed
appieed by the tailstock, but this is only possible
on a lathe with half nuts on the leadscrew, To do
this the bamel of the taikstock s placed at the rear

a2

of the workpiace or moumnting device and, being
in line with the drill, is perfectly placed for
providing the drilling pressure,

Drill types

Browsing through a lst of drills avaisble
from & manufacturer will, for most home

workshop owners, be a surprise because of the
large number of types listed. Thirty nine, plus

variations such as finish, in one catalogue. These

include, lengths, helix angles, sharpening
gaometry and thicker webs for demanding
muterials. The supplier to the home workshop is
likedy to have available anly a limited rumbser,
probably Jobber, Stub and Long senes, only the
Jobibar in many catalogues.

The: Jobber i, for the homa workshop, a drill
that will be accepted for most applications, even
if not ideal. Some incustrisl usens take the
standard Jobber and madify the cuting sdges
1o suit the task in hand, but this is rarcty
absolutely necessary in the home workshop,
These variations will be for matenals, such as
birizss, stainiess steed, and plastics, and are
beayond the scope of this article, except maybe
drils fior brass, which is & common requirement.

Specal diilis for brass are made with a much
slower spiral than the standard Jobber. The
benefit of this form is almost equally well
achieved by reducing the helix angle at tha
cuiting edge only, as shown in Sk, 2 There wall
be a wmyptation to drill brass using an
unmodified Jobbar and this s understandable.
In the lathe with the controlled feed of the
tailstock this may be accoptable for the
occasiondal hole,

Long sanes dnlls are what you would expect
from the name and are used for deep hokes.
Stub drills are the opposite, being about half the
length of the Jobiber. Thesir Lese & lirmited, but
sometimes, can be used without a centre dnll
and are preferable for drilling tough matenialg; if
nothing edse they are less likely 1o break. They
may find use on the smudler Lathe, where the
Fnited distance between headstock and
tailstock, further reduced by headstock and
tailstock chucks, may make the use of a
standard length dnll impossible with a longer
workpiece, Some writers moomimend thi use of
stub diills when drilling tapping holes, as the
reduced tendency 1o wander can give a mon
accurate hole sae, and thus greater control over
the depth of thread.

Speeds/feeds

We now come to the question of speeds and
fonds and again, we have to understand that
there is a wide range of speeds that will give
acceptable results. The main problem with
drilling speed will be whether the speed i high
anough for the smaller drills. it & obvious that a
smiafl dnill, say 1onm, is vary easily broken, and
the greater the fead rate (feed per rev) the
greater this possibility. We are almost invariably
Imvolved in hand fed dnlling, and the foud rate
for this is very indeterminate. if the speed is sey
vary low, then it would become almost
impossible to hand feed at a low enough rate 1o
ansure that the drill does not break. Running the
miachine too fast is mueh less of a problem,
Provided that the machine is not objecting and
the swarf bainy produced is not just fine dust,
inchcating rubbing rather than cutting, all shoule
e vl

Because lathes nommally have ondy a limited
mumbser of speeds, there is no benefit in
atternpting to quote a speed for each drill size I

this were done then only a fow sizes would
require speeds that line up with those
asvailabie, surely indicating how flexible the
uga of machine speeds really are, Even in
industry, until the arrival of electronically
controlled drive mators, machines had
only a faw speeds available,

Hopetully thege notes and the lollowing
speeds will relieve the beginner of the
warry of choosing drilling speeds.

Drill size RPM
1.5mm 4000
3mm 2000
Bmim 1000
12mm 500

These speads are for mild stesl and copper
and can be increased by 50% for brass and by
1007% for aluminivm, For meRerils,
silver, staindess and high tensile steels, reduoe by
abaut 30%. Under ideal conditions, such as a
robust machine with pumped coolant, these
speeds could be increased by 50%. However,
mast home workshop machines will not have
speads high enough and, even if available, may
not hinve the power recjuired.

It is interesting to consider tha comments of a
vitry reputable UK drill manufacturer regarding
drilng problems, such as oversize holes, holes
not straght and poor hole finish, In thess
comments, the only problem caused by teo high
A devll spesd was rapid wear of the cutting edge.
Also of iMerest, that the speeds given, anound
vt those above, were basesd on only one half
hour actual dnling tinnes between re-sharpening.

As feoding o dnill is almost invariably &
manual operation, quating & feed rate is not
relevant. Providing swarf is nat ke fine dust,
Indicating too slow a feed, all should be well The
affects of 1oo high a feed rate are likely 1o be very
apparent These will be too high a ganersed
wrmperaturs and the machine, in particulyr the
drive system, objascting.

Lubrication

Applying a lubricant to a drill being used
in the lathe is a hit and miss affair. Rotation
of the workpisce, helix of tha drill, smarging
swarf and the honzontal mode, all make it
difficult for the lubricant to get to the cutting
edge. However, relieving the drill of the
swarf is not automatic, and 1 will be
necessary to withdraw the drill to clear it.

If a substantial flow of coolant ks applied, it
will, on removal of the drill, wash away the
sworf as well as cool and lubncate the drill,
Mo likely, as suds pumps are not often found
in the home workshop, the swarf will require
brushing away. After brushing clear, the brush
can be charged with & lubricant and applied to
the dirill. If the result is excessive fumes, the drill
is getting too hot snd the speed andior rate of
feed, if heavy, shoukd be reduced.

The subject of cutting coolants and
lubricants will be coverad in detail in a
future article in the sarles. m

1 MWMM.E.NMZ‘

2 WSMM&W Issue 10
page 26,

3. ML talistock lever feed. MLEEW. kksue 18
page 30.

4. Modified MDE5 Faceplste M.EW. Issus 35
pagie 23 i
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FIRESIDE READING

IR TR :
CLOCK REPAIRER’S
MANUAI

~ Mick Watters ~

The Clock Repairer’s Manial

This 5 0 book sutable for the newcamer Lo
clock repair and renovation. Althowgh the
proface states that there is likely to be material
widch will benefit the professional repainer as
winll, | suspect that there will not be a great deal
that is new, and that the style in which the book
is written may draw criticism of repetition from
the experioncod wo rko

For the beginner, however, the information s
préssindad in o chaar and straightforwind mannee,
with simple line drawings and explanatory
phatographs backing up the toxt, The mathod
used 18 to describe & number of Lasks in
‘oparation sheet” lormat, with step-by-stop
instructions on the dismaniing, refurbishment
and re-assembly of & smpls Eepiece, 8 stnking

clock and o chiming 1. Tha vehicles used
to Hustrate the varnous oparations ane clocks
wihieh ara fraquisntly ancountarad on 1he
secondhand market, often being found an car
oot safes, ond which con ususlly be scguired
for & lew pounds. For instance, the first process
describes is simply the stripping and cleaning
of a Smiths eight-day timepiece.

Duting each successive set of instructions,
all the individual operabons are defined, thus
leading inevitably to a measure of repetition. it
does have the advantage, however, tha the raw

Deginner could set about the task with the book
propped open, and not have 1o kaep referring
back to an aarlier chapter

Interspersad between these practical
Hotivilies arg chapiomg l!xpiulniuu the operatson
of such alements of tha subjact as tha
pendulum, escapements, chiming and siriking
mechanisms and the fuses, The repair of worn
holes and pivols and the replascement of
l\!wub recenwve detalled caverage, and tesks
such as the rewaxing and re-silvering of dials
are aiso explalned

One chapter is devoted o the use of the
watchmaker's lnthe, and thwe book closes with a
fiftesn page section on gear cutting asd mpair.

Tha author of the book, Mick Waners, i a
Eelioww of the Britinh Horologiond nstitute, and
works o an Instructional Officer for Horological
training. His words on the resworking of the
products of the American Ansonia Clock
Company have almost persuaded me to delve
anto the “innards’ of the example which ticks
comfortingly alongside me as | write. it would be
mice 10 heat i Strke pgaoen,

The Clock Repairer's Manusl by Mick
Watters is published by The Crowood Pross
Lid., Ramsbury, Mariborough, Wiltshire SN8
2hr ot £17.99, ISBN 1 85223 960 3
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Electric Motors in the
Home Workshop

Almaost inevitably
of the contnibutors 1o ME. W
15 doaling with a subject
which concerns elsctrir
motars, he quoles as a
refaranca Jim Cax's book an
the subyect. No 16 in the

MNexus Workashop Practice

joined by another book from
the Sar
E i
Werkshop

As atated in the introduetion

involwing suppiy

when one

the control of DC
supplees

Mobile Power
sxaminas the use of
This has now been motars and control
Sy sloms v Dattory
r puthor, entitied drwven vehicles le.g
Maotors in the Hoime ministure passenger
hauling mlecirie

lescamatives), while

The chapler on spooed
conlrol reviews melhods
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Professor Dennis Chaddock’s classic design, the Quorn tool and cutter grinder has been built by
many of our readers. Philip Amos describes a number of modifications whuch he has made in order

to increase the versatility of his example

Motor top cover. belt guard & original wheel guard.

e kit of castings available in Australia
I in the mid 1980s was for the Mark |
form, and so did not include castings
for the belt guard ar the whoeel guard. The
mmm available from the kit supplier was a
116 HP 240 volt 50+ gplit phass unit, foot
mounted, The belt available was a synthetic
rubber ring of circular cross section.

Thesa availability's allowed a Quorn
grincer 1o ba built and usad, but also lad to
some restrictions and the need for some
modifications. It may be of intarest to other
Quorn builders, or potential builders, to read
how thess problems were addressed,

Motor

The split phase mator does not requing a
capacitor in the starting circuit for normal

Capacitor fixed to rear of motor mounting plate.
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use (but see fater). it was wired up as shown
in Drawing 1. The starting winding can be
readily identified, as it is the one connectad
in saries with the centrifugal switch in the ‘as
bought’ condition, When at a latar time the
motor was fitted with a larger pulley to dive
small internal grinding wheels and points, it
seamed to be labouring during starting
Rederences J indicated that performance
could be improved by converting it to a
capacitor stan motor; and this was done by
insarting a 50 microfarad 260 volt AC
capacitor in series with the starting circuit, as
shown on Drawing 1. This could be
convemently mountad beside the switches
on the back of the motor mounting plate,
using a sangle scray fastanad stirmup (Photo. 21,
Measurement of starting current shawed
a 2172 times reduction in the case of tha
2%8in. dia. pullay driving the spindle, and a 3

times reduction in the case of the 7Vdin. dia,
pulbey drive, It 1s therefore recommended
that such a capacitor be fitted at the outset,
a5 i1 will banefit the operation of the
machine,

Motor Mounting

Ag the available belt was a synthetic
rubber ring. it was of a fixed length, and so
s0Me maeans 1o adjust the distancs betweaen
metor and spandle pulleys was reguired to
allow its usa. Two pairs of angle hrackets
were used, with one pair having slotted
holes. Thesa wera attached to tha motor and
motor mounting plate vwith 1/ain. BSW hex.
head screws, 20mm long, nuts and lock
washers. The arrangement is shown on
Drawing 2.

For the configuration needed 10 use the
larger pulley, an intermadiate plate of mild
steal 186 x 76 x 3mm was usad with four
studs 1/4in. BSW, 15mm long brazed in
{see Drawing 3).

Motor Covers

As tha available motor s an open
vemtiinted type, therd must bé some concem
about deposition of grinding dust iIMo its
ingides. To reduce this, a lop cover as shown
in Drawing 4 was fabricated from 24 BG
{0.63mm) galvanised steel, folded, pap
riveted and soft soldered. This cover is
arranged to allow ample air low for
vantilation of the motor, it ig attached to the
top of the motor maunting plate with two
brass knurled head S/16in, BSW screws,
10 long.

Because the Quormn wheelhead can be
mounted aither way up, duplicate tapped
holes werg provided in the motor mounting

Motor top cover, switch cover, & belt guard for large pulley.

Maodel Engineers” Workshop



Belt joining Jig, end eutting jig. thermocouple & butane torch

plate, so that the cover can be attached 10
whichever side is uppermost. This top
cover could not be used in the
canfiguration required for the larger motor
puliey, and 50 a second cover was made
for this purpose. The differences are noted
as ‘B' on Drawing 4.

Another metal cover, lined with
insulating sheet material, encloses the rear
of the control switches and wiring bahind
the motor mounting plate, and 1s attached
with two No. 8 x 10 mm pan head solf
tapping screws - sce Drawing 5. The
opposite end of this space is closed off with
a piece of perforated sheet aluminium,
again atached by two 316in. BSW
mushroom haad screws, Smm long
(sas Drawing 6}, These covers can be
seen in Photes. 1 &3.

Pulleys

The normal pulleys are made 10 tha
('1H5ig;n.\. i Reference 1. Professor
Chaddock also devotes a couple of pages
thereln to the use of the Quoarn with small

dia.grinding wheels and/or grinding points.

Attention is drawn to the need for higher
spindie speads than those used with the
normal (100mm dia.) grinding wheels, and
refers to a 7 'ain, dia, motor pulley for this
PurpoOse

In my case, with the standard pulleys,
the no load spindle speed, measured with
a stroboscope is 4800 rpm, inferring a
motor speaed of 2972 rpm, Nameplate load

spaad is 2850 rpm. For a 7 /4in. dia. pulley,

the spindle speed would be 13280 rpm -
well within the spindle bearings raling of

15000 rpm.
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Professor Chaddock describes the
manufacture of his pulley by the pattern
making method of overlapping radial
laminations of wood. His photograph
shows & metal boss and flange bohed to
this. | adopted a similar shape, but made
the [‘Ilj”f_'l,‘ from 3-!ai.'lr!_ thick solid timber - it
was in fact a piece of a chimney
mantelpiece | had removed from a previous
house and was at least 80 years old, so it
was adsquataly seasoned. The pulley can
be seen in Photo. 4.

It was first sawn out to an ootagon, 8in
across the flats, and screwed to a wooden
false faceplate, which in turn was bolted to
the normal faceplate, The four screws, No
12 x 1Y /4in. long, were placed in positions
outside the ultimate 7'/din. diameter. The
piece was then taced down 1o 12.7mm thick
and bored 25mm diamater. A rmld steal
boss was turned to conform to Drawing 7,
with ite nominal 26mm dia. being gradually
raduced until it could just be pushed into
the wooden piece with hand pressure. The
boss was than drilled and reamed 0.375in
for tha motor shaf

Four holes were drilled No. 4 (tapping
size for 1/4in. BSW) through the steel boss
and the wooden plece. Thase were oponed
out to V/4in. and countersunk in the wooden
piaca, then tappaed V/8in. BSW in the steel
phece. Four steel screws, 3 '/4in. BSW 20mm
[ultg countarsunk head ware than used to
attach the woodan plece 1o the boss, whisch
was gripped in the 3 jaw chuck, and the
assembly supported by a tailstock running
centre in the shaft hole. Tha OD was than
machined to size and the pulley groove cut
as shown in Drawing 7.

A hole |s :.‘jgpud 2 BA for 1in. depth and
counterbored 2/16in_ dia x V/Zin desp, to

Large pulley belt guard.

allow a normal length tap of this size 1o be
used to obtain a full thread to the shaft hole
for the use of a socket head grubscrew.

This pulley was than fimished in paint
primer plug twio coats of filoss. It was tried
without 8 belt on the motor, and it was
found that its inertia caused the grubscrew
end to be dragged sideways through the
steel shaft This became worse after aach
start. Hence it was decided that more
positive foong was requi:ed_ and after
unsuccessful trials with a '/Bin. taper pin,
the means was finally resolved as & 4mm
nominal dia. spring roll pin driven into a
dmm drilled hole. This can be knocked out
with a suitable dia. parallel punch §3.7mm)
provided the pulley is appropriately
supported to avoid strain on the motor
shaft and bearings, This protection Is given
by a hardwood block machined to the boss
{lc‘!llﬂc dia., and hﬁwiﬂg; a groove in s face
to allow the emission of the roll pin and
punch (See Drawing 8).

The pulley is withdrawn from the shaft
with a simple jack comprising a 5.'16:':.
BSW socket head capscrew working
through a short bar attached to the boss
with two “116in. BSW mushroom head
screws "/2in. long (see Drawing 9 &
Photo. 5).

Replacement of the pulley on the shaft is
by tapping with a soft hammer, with the
pulley onented as nearly correctly as
possible, and then using a series of 30deg
painted drifts of increasing dia. (mado from
nails) to align tha holes in the boss and the
ghaft. The grubdcrew is lightenad to hold
the itams in correct relationship and the roll
pin is tappad in using parallel punches, with
this puliay again supported on its block, The
aim s 1o have the roll pin extending out
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equally from both sides of the shaft into the
boss. The pin is 25mm long; a longer pin
was not selected, as this adds greatly 1o the
force required to drive it in and out.

Belt

Allter caraful measurement of the
available synthetic rubber belt, it was
m{lﬁtmcd 1hn.l itis In fact a BS O -ring 443
(7 '2in. 1D '/4in. dia. cross section), i proved
satisfactory for use with the normal size
matar pulley, By analogy, a larger BS Oring
451 (11in. ID V/din. dia. cross section) was
obtained for use with the larger pulley for
internal gninding. This was found in practice
to be guite unsuitable, as In operation it
bellied out as shown in Drawing 10.

This happens because, when rotated st
igh speed, the belt tries to form a circle due
to centrifugat force, This is
tension in the belt, but if the belt is ‘stratchy’
this 6pposing force is insufficient 1o keep the
el in close contact with the pulleys. As will
ba sean from the drawing, this provides
Inadequate are of contact on the pulleys to
give sufficient driving torgue. Thus s
decision was taken to use Bmm
polyurathane extruded round section belting
far bath length belts. The length required in
each case was determined by wrapping the
belting around both pulleys and marking
whera its end came. The data sheet suggests
10 strotch be adopted, but | used 5%,
which seems adequate and puts less
transvarse load on motor and spindle
baarings. A simple jig comprising a piece of
stee! with drilled holes for the vanous sizes
of belting allowed the belt ends 1o be cut
exactly ot nght angles to the length, using a
razor blade (see Drawing 11),

The recommended technique for joining
the ends together is 1o hold both ends
against a heated blade, slide them sideways

‘off the blade, and push them together,

holding them in place for minute, This is
easy 1o wrile but harder to do if one has anly
two hands. Hence a jig was made to facilitae
this operation. As shown in Drawing 11 B
& Photo. 6, this comprises a piece of steel
st pushed into a sawcul in a block of
wood, which has a V-groave cutin it and a
wider gap at the middle of the groove 10
accommodate the bulge of the balt matenal
which occurs as the ends are pushed
togethor, This block can be held in 5 bench
vice as shown in the photo. The data sheet
suggests heating 1o 140deq. C, but how this
can be judged is not indicated, so | attached
o thermocouple to the top of the strip. which
was heated by a small butane torch. | found
140deq. C 10 be less than adequate, and
used 200deg. € for my belts. After joining,
excess material is shaved off tho bulge with
8 razor blade. Even using this jig, | found it
difficult 1o get the ends exactly in ling, bul
the 1lasull|:m belts seem to operate well in
SEIVICH.

Belt guard

The belt guard was fabricated from 24 BG
galvanised steel to torm a simple
rectangular box by folding, pop riveting and
soft soldering as shown on Drawing 12 &
Phota. 1. The hole for the haad of the
spindle draw bar was made larger than the
heead, 50 that the guard could be removed,
leaving the draw bar in place and vice versa,



The guard was suppornted on a small
angle bracket altached to the motor
mounting plate with 2 x 3/16in. BSW round
head steol screws 7mm long, and the
quard was then altached to this bracket
with two brass knurled head 2/16in. BSW
screws 10mm long.

At o later stage, when the Quorm was
used on the lathe for cylindncal grinding, it
was found that the underside of this belt
guard fouled the topslide, 50 o piece was
cut out of the guard to provide clearance,
and a loose piece made to fill the gap in
normal service, This piece is sttached to
the guard with twoo No. 6 x 7mm long pan
head self tapping screws,

Obviously, for the larger pulley, another
belt guard is required. This was again
fabricated in 24 BG galvanised steel, and is
shown on Drawing 13 & Photos. 3 & 7.
In order 10 adequately guard the helt in this
configuration, the cover must be two sided.
Tha outside is attached, as before, 10 the
motor mounting plate, and the inside is
then attached to the outside with 3 x No. 6
x 10mm long pan head self tapping screws,

When operating with the larger molor
pullay there is considerable noise and
vibration, and belt guard drumming
accounts for much of this, It has been found
necessary to fit lock washers under the
knurled head screws holding the belt guard
and motor top shield in place, as thesa tend
1o vibrate aut,

Wheel guard

As there was no casting for this item
provided, a fabricated item was produced
iPhoto. 8] by scaling the drawing of it
shown iin Fig. 55 on page 64 of reference 1,
as that drawing was incompletely
dimensioned,

The resulting part was virually s
fabricated equivalent of the cast one, and
was used satisfactorily for some years, but
it had two deficiencies. Firstly, its axial
length did not extend sufficiently 1o shroud
the cup wheels used on the machine {as
obtained from Model Engineering Services),
and secondly, it is often nocessary to
remova tha guard to be able to set the
machine for various jobs, and to achieve
this, the grinding wheel had to be removed
first to allow removal of the guard. which
proved tiresoma,

To overcome these problems, a revised
dagign was made, which hinged open to
allow its easy application and remowal,
and which had increased axial loangth

{see Drawing. 14 & Photo 9). It is

entirely made of mild steel, with the

components brazed together,
Construction was as follows:

1. The outside profile of the backplate
(itern 1} was bandsawn from 3mim plate,
and a 1in. hole drilled in its centre. A V/4in.
BSW hole was also drilled and tapped as
shown.

2. The shroud (item 2) was rolled from 50
x 3mm black strip on hand rolls - a
Taiwanese triple machine; 30in, rolls /
guillotine / press brake - this operation
required multiple passes as the machine
was just about at its limit of capacity.

3. The: boss {item 3) was made from a
piece of 50 x 12mm bright strip and drilled
lin. dia., then drilled No, 4 and tapped M6,
It was then bandsawed to its outside profile.

4. Iems 1 and 3 were brazed togethaer,
and the main hole bored out to 35.05mm,
which was an easy fit over the wheel head
spindle,

5. An 18mm length of 1/4in. BSW
studding was brazed into item 1, so that
12mm projected on the boss side. The other
sicle was filed off flush.

6. The hinge (item 4) was drilled, reamed
and counterbored and the chamfers
bandsawed and dressed with a file.

7. Tha hirge nut (item 5) was machined
T/din. BSW internal and 12.62 mm external,
to be an easy running fit in iterm 4, The
shoulder dia. allows clearance to the
counterbore. The two holes in the face of
the nut are for a pin spanner—item B—and
watre drilled through the spanner holes to
ensure ling up,. The pins are Loctited (620)
into the spanner body.

8. The hinge and nut ware assembled on
to item 1, and tapping holes No. 24 were
drilled through hingg and backplate. These
were opaned out 1o 9/16in. BSW in the
backplate and to 2/16in. dia. in the hinge,
The hinge could then be held in place with
two “/18in. BSW mushroom head serews
20mm long when later required,

2, The shroud (itern 2) was then brazed
to the backplate (item 1),

10. The assembly was set up in the
milling vice on the drill/mill, with its front 1o

Revised design wheel guard,

rear axis horizontal, and split with a 116in.
wide slifting saw. After filing both edges
smooth, a small clearance V was cut with
hacksaw and file, and the rear edges
chamfored to allow the top to pivot on the
hinge pin through 35deq.. which yielded an
opening in the front of about 120mm, to
easily clear the 104mm dia, of the grinding
wheals. A chamfer was also filed on the
rear upper saction of the boss bore, 10
ansure no interference between the boss
and the wheel head spindle, Tha M8
tapping hole was complated through the
lower half of the boss, and was opened out
to 6.5mm in the upper half,

11. The hinge was now attached 1o the
lower half with its screws, and brazed in
place, The screws were then removed and
discarded.

12. The whole contraption was
assembled and fitted 10 the wheel head,
being secured in place with a capscrew M6
x 25mm long.

13. The wheel guard was givan a coat of
red iron oxide primer and two coats of grey
enamel, The hinge nut was locked in place
with Loctite 241 Nutlock.

Conclusion

Thig article relates some problams
encountered with particular aspects of
manufacture and use of the Quorn, and
how these were addressed, and amplifies
some of Professor Chaddock’s information,
This may be of imerest 10 those
comemplating building one of these o
vary usaful machinae,
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MYFORD TAPER TURNING

ATTACHMENT IMPROVEMENTS

Solving @ handling problem led David Dew to develop a simple setting up device

A weighty problem

The Myford taper turning attachmeant
15 a heavy cast iron angle bracket which
attaches to the back of the bed with
three '/din. BSW screws into any of six
tapped holes, allowing it to be
positioned where needed along the bed
On top of this bracket is a centrally
pivoted Vee slide, with a sliding member
which has an adjustable gib strip. All this
18 surmounted by the arm which links it
to the cross-slide. In action, one must
release the feed screw in order that the
cross-slide may follow the taper sel by
swivelling the vee-slide.

Attaching it to or removing it from the
bed is difficult. There you are, leaning
fight over the bed, supporting this hoavy
casting in one hand, whilst feeling
around with a screw in the other for a
hole which you cannot see! | have
resorted 1o using a mirror, | abhor the
operation, and try 1o leava the
attachmant where it was last used as
long as possibla. George Thamas
reckoned he never took it off at all, and
club-mate George said his last came off
some eight years ago, and the next taper
he neeaded was going to be cut "at the
wrong end” 1o avoid shifting it

My problem seems to be further
compounded. | believe | have an earlier
attachment designed for the short cross-
slide on the MLT. The long cross-slide
fouls the upper works of this Taper
Turning Attachmant, so | have laft the
main bracket in place, but it was
necessary to remove the plastic fiducial
mark, the slide and the pivoting membaer

Recently the thing just had to come
off completely, While | was doing it, |
thought how much easier it would be if it
had legs down to the tray, 1o support it
level, and studs already in the bed, so
that it could be slid into place. A bit
more thought suggested that it probably
only needed the studs, as it could be
offered onto them, and should hang
there while the nuts were done up, If the
‘nuts’ wers long enough to protrude
beyond the rear of the casting, then they
would be easier to handle and tighten,
These extension nuts lead to anothaer
development, which will be described
below.

The studs work a treat! If yvou do
nothing else, do fit these. | bought a
three foot length of 1/4in, BSW studding
from a local nut & bolt stockist. This is
getting rarer, and the first place | want to
had nene—so dan’t give up, You might
say | could have screwcut these and
saved money and petral, The studding
cost just B0p. {Be warned—the Taiwanese
copy lathe is 1apped V/4in. BSF),

Run a tap into the lathe holes to clean
them out and check the length. Mine
were all about 13 wirng deep. | say all
because | have both a Super 7 and an
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Milling flats for extension nuts.

ML7. (The Super 7B was acquired while
secondhand prices were low recantly,
and | hadn’t the heart 1o part with my
1953, two owner ML7. | have since found
haw useful it is to have two up and
running in the "shop)

Cut six studs (per lathe!) to length
required. Clean up the ends and, using a
couple of nuts, wind them hard into the
bed, Now offer up the laper turning
attachment and just see what a difference
there i1s already. The extension nuts are
best made from '/4in, BSF hexagon, and
should be tapped the same both ends.
You might decids that is enough
gadgetry, but the next bit will really make
a difference when you come to use il

o S, B e ————— i ———

Setting the angle

Most work done with a taper turning
device neads (o be accurate 10 super
accurate. Morse tapers, for example, need
to be no more than about a thou. out over
2 inches. Milling machine tapers, oo
have 1o be good. If stretching a screw
pitch when cutting worms, then again you
need 1o set the attachment (o exactly the
same angle as the tail-stack set-over
angle, or alse the thread will vary in
depth, Making tapers for beam engine
columns or for con-rods is not
demanding, but if you are solely a model
maker, then a quick positive means of
satting s still useful.
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MODIFICATION TO MYFORD
TAPEA TURNING ATTACHMENT
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Change gears on a dividing head, for quick indexing.

The problem with the Myford
attachment as supplied 15 that there s no
way of making precise very small
adjustments. it is case of slackaning off the
two end clamping screws, then hitting one
end or the other. The DT1 is not much use,
as the deflection is according to the pivot
point, not the job. Even if you become
skilied anough to tap a fow tenths at a
time, normally everything shifts when the
clamp screws are pulled down,

The late George Thomas wrote of the
probiem in a throwaway line which | had
not noticed previously, He suggested the
use of pushing screws at each end, onto
and from behind the pivot slide. | had
praviously trlied pushing screws from the
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fromt, but found that there is
insufficient space, especially with
the very narrow unit | have, Mr
Thomas appears to have thought
that idea not worth pursuing
relative to his superbly
engineerad solution publigshed in
M.E. and i his book "The Model
Engineers’ Workshop Manual’. He
cut a segment of a gear on one
end of the pivoting member, and
angaged this with a special worm
with micrometer drum, and could
set it angularly to 0.0001 radians.
{ar about 1762000 part of a
eirclal)

It must have been a delight 1o the
Master. A complex gearing and
mathematical juggle to get a
meaningful calibration. A difficult
leadscrew gear ratio to cut the
correct worm pitch. The worm ta
cut and develop, then cul again. A
hab o make, with a modified
pitch, as it is not helical, gashed,
hardened and sharpened. The
utmost care and accuracy requirsd
to gat it near the theoretical limits
of accuracy. | know | would slip up
somewhere, even if | found the
time to try itl

A simpler solution

This new design (Photo 1) has
screw adjusters at 10in. centres
on the far side of the pivot. There
is some calibration, but it is likely
to be somewhat approximate. It is
able to set the angle roughly, then
to make fine adjustments
measuring on the job. With a calculator in
the workshop, it does not matier any more
whather we use sines (as in sine-bar) or
tangents. This uses:

‘screw setting = Sin. x tan(required angle)

Sa the setting far Bcdeg.(half angle) is tan.
Bdeg. x § « 0.526in

The screw needs 13/4in. of working
travel for 10deg. (Up to 2548in. On Varsions
which go to 1bdeg.) You may well have
insufficient space for two 4in. long
'micrometer’ heads. Anyway, too many
other errors will come in to justify making
anything super-accurate. The centres will
alter slightly with the angle, and the final
accuracy depends on the initial parallelism,
However, it makes life easier if the screws

are a ‘nica’ pitch, such as 40TPL. This can
be divided into 25 to give ona thou. per
division, The position for the graduated
dial is not ideal, and a zero mark was
omitted altogether for want of a sensible
place to put it; one can judge the dial
reading at 12 o'clock

Manufacture

Because of the different size castings |
have found, to put dimensions on the
drawing would be misieading (see Fig. 1)

Make the double-ended extension nuts
{item 1} first. | have only made two long
ones, as the unit seams secure with that,
but you could make a shorter third centre
e,

It is necessary to "adjust’ the casting. On
mine, the two webs foul the new nuts, and
the abutment face is on casting draft. | first
chiselled clearance in the webs, which is
quick and doesn’t need a machine set-up.
Then | found that the draft does matter of
course. A spot facing tool is the obvious,
but | hadn't one. In my case, the whole
thing went under the mill, the draft 1akan
off locally, and the clearance in the webs
done properly (ses Photo 2). | suppose |
could have used the cold chisel on the
draft too. The amount removed can hardly
affect such a robust casting.

The plate {ltem 2} can come from the
Short End Store, (often known as the
scrsg-hux}. Mine came dead to length,
10 <2/32in., complete with two random
Iightauing holes. It neads to be at least
19/4in. wide, By fixing nuts {Item 3] in i1,
rather than tapping it, it can be of almost
any thickness. The screws (Item 4) should
be chasen 1o suit %ws and dies you have.
I suggest at least °/16in, and as fine as
possible. 2/8in. x 40TPI works well.

If tapping the nuts, make these
befora the screws, The bar certainly
doesn’t have to be hex, as they are
Loctited in place. For the screws,
0.437in. or 10mm hex is ideal for 3/8in.
dia. Cut off the bar for two plus parting,
Find two steel balls (Item 5, about /4in
diameter. Cenire both bar ends, so that
the ball can go in to half diameter.
(Knurl the middle of round.), Turn and
screwcut each end betwean centres,
protecting the made thread from the
carrier with some ralled shim. 0.0160in.
is the depth for proper form of 40TPI BSW.
If you grind the tool to a sharp point,
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then tha depth becomes 0.0200in. {and
0.0225in. down the ftank). My die cut a bit
slack {(even apened up), so the screws.
were cut to a free fit. (They need to be
easy for all those tums with the fingers). I
should have put an undercut in mine, and
then the screw cutting could have been at
about 200 rpm, 3o that each pass would
take about 35 seconds, Part off and face

Take the two scraws and make a small
fine saw cut part way down each centre,
1o I8t out excess flux, steam and solder
Support them upright, fill the centres with
flux and then soft solder. Lay the ball on
the solder | used a small propana toreh, |
got solder down the first thread or two,
and wae very pleased | had the diel

The little graduated dials {ltermn 6) are
friction-grippad’ onto the screws, | usad »
Taflon” hydraulic pipe saalant, which
doesn’t seam to set, Turn them both on the
same bar, leaving a ‘space’ and without
parting-off, thean transfer the chuck if
necessary to the dividing device. | cannot
tell you how to divide them as everyone
has diffarent gear! (The lathe mandrel end
is 25T). | assure you | did not make the
fancy set up in Photo 3 just for this job! It
has a sprung detent an the input handle. It
was geared to 100 input turns per
revalution, so four clicks per mark was
used for this 25 mark dial. (It didn’t seem
worthwhile mounting a compound train to
get one click for one mark),

Everything then went into the Koldblak
for instant finishing. That way | hide a lot
of blamishes; it gets some rust protection.
You might recoagnise it as a part that you
shouldn™ throw out, and it matches
Myford's Parkansaed fimsh (Photo 4). |'ve
bought yet another "Drill Box' from tho DIY

A FAR REACH VICE SQUARE

store for £3.50 to put ot all
in, 50 that it can live in a
stack of these boxes with
the dividing head, and the
SPAM wool=post drill, which
also have many bits

Test results

Using a centred No. 2
Morse male with a
parallel tail, which | use
far SPAM mandrels, | first
sat the taper turning
attachment parallel, using
a 1/10000in. clock, Both
screws ware wound in as
tight as | could with
fingers, then turned the
'0%s 1o twelve-o'clock
Now 2 MT « 0.04895in./in
inclusiva, Tha attachmant
base is Gin, s0 5 x
0.024975 = 0.124875 or
0.125, or five turns maarly
axactly. It was very close.
Just two more ‘twoaks'
and 11 was as close as the
clock could read on a
non-praecision taper
Much, much quicker than
befora, and far mora
pasitive.

In conclusion, an
expensive accessory like
this will greatly banefit
from the small amaount
of time these

modifications will -
toke. @ 3/8in. x 40TPI screws, with ane thou. dials.

DIMENSIONAL MEASUREMENT FOR MODEL

A uselul aid to setting-up is described by Peter Rawlinson ENGINEERS

id Boote explores the neads of the model engineer against
ntific and industrial practice

SHARPENING END MILLS ON THE QUORN
Philip Amos shows us how 10 get the best out of the machine Issue on sale 2 AUQUSt 1997

(Contents may be char
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PRECISION
BENDING BARS

Len Walker describes some very simple tooling which continues to give him job satisfaction out of
proportion to the effort involved in the manufacture

Thu‘se were designed to cater for
reasonahly small shaet metal parts,
which require accurate 90deg
bends, such as brackats and clips

Instead of the usual barney, with odd bits
of BMS baing juggled into position In the
vice to act as bending bars (even those
bolted at each end) it often seems to
need three hands to line up everything,
with the final result being rather
uncertain,

This set-up allows you to concentrate
100% on the accurate setting of the
work. The bars, resting on the vice, look
after themselves (i.e. you are in '_h.)rgu
instead of running behindl),

To set the work at the required haight
above the bars, simply add the

dimension to the bend, plus the saelected
bend bar radius, either 0.060 or 0,100in.).
Scribe a ling on the work at this total
dimeansion, lightly nip the work between
tha bars in the vice, and set the scribed
line level with the top face of the bending
bars. Check that the work is at 90deg
using a small square resting an the top
face. When satisfied, tighten the vice and
gently tap the job over in say, three even
stages, keaping the wark ‘level’ at each
slage

Use a place of hardwood (on end
grain), as a forming punch, in order 1o
prevent marking the work.

This will produce work, frea from
twigt, . a. which will lie "flat’ when stood
on edge on a surface plate.

Construction

A few notes may help mattars.

It black bar is available, use it. It avoids
most of the distortion caused by the
release of the skin strass of bright steel
during machining

if bright steel is used (the material most
of ug have 1o work with), stress relieve the
bars beforehand, 10 minimise movement
during machining and case hardening,
otherwise you may find that you are
grinding off some of the hard case.

For anyone who might benefit, the
sequence of operations i5 as follows:

1. If bright material is used, stress
relieve. Haat thoroughly to red heat and
illlow 10 cool slowly.
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The finished bars, as seen at a recent M.E. Exhibition, when Len was good enough to
exhibit many of his devices inthe Loan Section.

2, Surface gnind both blanks parallel and
square

3, File ends square. Mark ?ﬁ and drill
lon one bar only) two holes //32in. dia. (at
this stage),

FOR SALE

@® Metal Turning BGSC lathe, Treadle and
power operated. Bin. centra haight. 58in,
hetween centres £50.

C. Turpin, Tel: 01705 462082 for details
(Portsmouth),

@ Thrae Schaublin (Swiss) double ended
taper collets. Suitable for use in the
collet attachment of the Emco Unimal
lathes. Sizes 1716, 1/8 and V4in. £15.
G.W. Reava, Tel: 01476 561204
(Lincolnshire).

® Adjustable angle plate, unused, size 7 x
4in. To fit small milling machine. £40 pius
postage. Rotating centre, also new, No. 2
Morse taper £15 plus postage. Both for £50
plus postago.

Tal, 01274 678455 (Bracford),

WANTED

@ lssues 1to 28 Model Engineers’ Warkshop,
N. Sharp, Tel: 0117 9670826 (Bristol).

@ For Aciera F3 Mill, swivel table, parts for
power feed, any accessories. Also ABB
ACS inverter, Mike McGuigan,

Tedk 01273 559940 (Baghton),

July/August 97

4. Using this bar as a jig, line up with
tha other bar, using a teolmaker’s clamp at
each end. Clamp the pair to the dnlling
machine table and drill and raam the two
/gin. dia. holes through both bars.

® Hand operated shaper or planar,
Any condition.
Tel: 01246 434454 (Chesterfield).

@ For E.W, Lathe, the chuck end
headstock casting.

L. Ferris, Tel: 01446 781523
{South Glamorgan).

® Mill'Drill wanted by retired engineer just
starting model making. Am able to collect.
Tal. 01322 220082 (Kent).

@ Small lathe wanted for Vintage
Motoreyelist's workshop, to
manufacture small fixings, spacers alc.,
to assist with rebuilds. Very basic model
wauld be ideal (to match my
engineering skilis!)

Mike McGarry, Tel. 0161 748 5270 (Fax
0161 747 3901) (Manchester).

® Advice/infarmation. | have a
Raglan 5152in. centre lathe and would
like to know if anyone can help to set
up a travarse for the cross slide.
What screw cutting gears would be
necded?

J. Bennett, 67 Pelsall Road,
Brownhills, West Midlands, WSB 70L.
Tel: 01543 360230

® Instruction manual or photocopy and
any tooling for a Smart and Brown
Model A lathe. Gerry Garland, Kileahill,
Clare Galway, Co. Galway, Eire.

Suparate the pair and lightly chamfer the
holes.

& Mill the blanks 1o size, matching the
0.200in, dunension on both bars,

6. Carefully file to form the 0.060in. and
0.100in. bend radii, then polish,

7. Case harden (a 0.015in. 10 0.025in. case
will do). Your bocal Technical College evening
class might halp here.

8 Grindl top and bottorn faces flat and
parallel.

9. Grinel 0.200in, wide faces, with bars
resting on ‘inside’ faces.

10. Grind inside faces, with bars set level
(one at a time), in a grinding vice—and resting
on the 0.200n. wile faces,

11, Repolish band radii.

12. Make and fit two hardenad and polished
silver steed dowels. (Note taperned lead-in),

Why does it ahways seem 1o take longer
to wnite down how to do the job than to do
the job itself? Anyway, hopefully, these notes
may guide some aspiring (or should it be
parsparing?] brother furdher along the track.

| found that the satisfaction gained from
using this simple device well repaid the
modest effort required to make i, The much
more civilised attitude 1o setting up the work
certainly paid dividends. After all, it is the
capacity 10 take pains over each detail that
eventually produces first class work. When |
gaze in wonder at Cherry Hill's masterpieces,
| realise that | will always be a ‘butcher’ (no
offence meant) - but at least | can try.

Good luck, and work safely. :‘

@ Model Engineers’' Workshop, Issue 2,
Autumn 1880, in good condition 1o complete
the series for South Afncan hoblwyist,

Details and price 1o W.R. Willis.

Tel: 01761 410714 (Midsomer Norton).

® Sinclair C5 motor, brand new, ideal for
battery powered car or loco. £40
Flatcher Tel 01723 362537 (Scarborough).

® Wanted despartely for Boxford lathe -
change wheels, powered cross-lead,
gearbox. Complete lathe considered. Cash
or exchange for magnetic chuck, 7 in. four
jaw chuck or surface table. Would also like
millingg maching. Low war pension dictates
purchase.

Tol. 01246 865503 (Derbyshire).

® Model Engineers’ Workshop Nos. 1 1o
6. B and 10 10 16, Cost + P & P 10 Ken
Whithread, 5 West View Cres.. Nambour,
Queensland 4560, Australia,

® Operators manual for Emcostar
Universal Woodworking Machine (basic
power unit plus planerfthicknesser
module, discast warktable maodal),

Also, can anyone provide further
infarmation on the Hayes-Aspin rotary
valve engine featured in M C | Hunter's
boaok ‘Rotary Valve Engines’? Would like
to know if this was commercially mass
produced and where they were used.

Andre P. Rousseau, PO Box 425,
Papakura, Aukland South, New Zealand.
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SURFACE FINISH
N METALS

Alan Jeeves presents an over-view of the subject of surface finish and makes some suggestions as to
how to obtained desired finish in the home workshop environment

i i T T T T B O TS T I ISR T M
A set of comparison gauges. High quality surface finish on this pharmaceutical mixer.
Thutu are perhaps two reasons for tribo- (o)logy, and is taken from the Groek the attainmant of superior surface finishes
bringing about a particular standard of tnbein’ meaning to rub, In this context are of great concam, but also the speed at
finish upon the surface of metal {triboiogical ) reference 1o surface fimish is which they can be generated is
objects, The first reason is to reduce (or generally regarded as a ‘specified’ finish, {economically) important,
increase) the amount of friction which occurs with a view 1o providing a particular
between two surfaces, and the second mechanical advantage, such as reducing
reason is simply for the sake of appearance wear or aiding lubrication, or it could even Cosmetic Finishes
It follows, therefore, that many different refer 1o quite rough surface finish for the
surface finishes can be sought, and achieved purpose of increasing the surface contact Perhaps of more practical significance to
by the use of miscellansous methods. Stock araa for a gasket fit (Fig. 1) the model enginear is the finishing of metal
materials 0o come with varying degreeas of It appeaars then that tribology ks mainly surfaces in order 1o enhance the
surface finish, from rough castings to ground confined to industrial use, where not only appearance of the project, and | guess, for

bar ar polshed shael
Techniguas of ariginating the required

finigh vary tremendously, utilising every @) Gaskot. \*
means availlable, ranging from machined =

surfaces 10 hand worked surfaces, such as /

filing, scraping, or polighing with abrasives. it /—
%

Aaised lace

r——
L]

g
will become clear then that surface finishing ] / (,;///,:, _, |
can be a much more complex subject ] FE A, /‘///," /]

belying first impressions and parchaps
misconcaptions hald by the newcomar 1o i v

I d th surfac rsh ¢
our hobby, Indeed the study of surface finish Bottom half of
IS O SCIeTle,

flanged jolnt

e
A

Tribology

A typical spocified finish for raisad face could ba:
By describing what amounts to the

roughness aor smoothness of a surface as a 'Sarratod spiral having 24 to 40 grooves per inch
science is not a casual chiche but a fact, The (0.08 te 1mm pitch). Culling 1ol radlus approx.
study of frictien (a direct result of surface 0.08° (1,6mm). The finished surface to be approx.
fimish) is called Tribology and one who works 500 p* CLA (12,5 um Ra)

in this particulsr fisld 15 called a Tnbologist FIG 1. SURFACE FINISH FOR GASKET JOINT

The word tribokogy is a combining form,
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The chuck is caunter-balanced to
compensate for a top-heavy job, to
achieve a better finish,

A diamond lap for fine finishing tool
sharpening

the maost part, hand finishing methods are
the order of the day. Traditionally, the man
who polished metal for his livelihood
(espacially tin plate or galvanised iron) was
not called a tribologist bul a "White Smith’

July/August 97

The headstock of this c. 1820 lathe by James Fox of Derby is not

very sturdy

Carbide tipped tools and inserts,

A travelling steady can improve finish on the lathe.

and his only conceérn was not with friction,
Bt in making the metal look nice, Hand
scraping, on the other hand, was primarily
undertakan by tha fitter, to achieve axcellom
flatness, although cosmetic finishes ware
often applied to scraped surfaces also. One
particular process, of producing a
symmetrical pattern on matal, which has
stood the test of time, aspacially with
horologists, is engine turning and visitors 1o
the National Science Museumn in South
Kensington may see magnifiad examplas of
thig attractive firish on the surface of tha
stanless steel tables in the cafeteria,

Specified Surfaces

Whether a surface is rough or smooth is
relative. A piece of fine emery cloth may be
considerad smooth, but if the same texture
were applied to a sliding surface, it would ba
considerad rough. So what is rough and
what is smooth? Clearty a system s required
to describe different finishes, and the most
convenient method is by comparison,
Extremely accurate measuring of surfaces
can be carriad out using madern alactromnic
imstrumients, but for most applications,
comparing a finish with a sample of a known

a7



FIG 2. ROUGHNESS AVERAGE

The surface finish
should be no rougher
than amount shown  the two amounis shown

S

um Ra

© pn" CLA

J

The surface finiah
should be batween

*  FIG 3. SURFACE FINISH SYMBOLS

Can be misread Can be misread
a8 125 4" CLA 8263 .° CLA
(Which Is 3.2 um Ra) (Which is 1.6 um Aa)

s

mnumluud Can be misread
as 32 * CLA as 16 4" CLA
(Which is 0.8 ym Ra) (Which |= 0.4 um Ra)

FIG 4. READING SYMBOLS

parts of an inch or millionth parts of a metre -
and is defined as the "Contre Line Average’
(CLAJ or the "Roughness ' (Ral.
Sometimaes (rarely) it is called the ‘Arithmetic
Aversoe’, as this value is defined nurmencally,
Specifying surface roughness in two different
unit imillkonths of an inch and millionths of a
metre| can be somewhat confusing, and so it
is usual 1o define millionths of an inch
limperial units) as CLA, and millionths of a
metre (matric units) as Ra. One millionth of
an inch (0.000007r.) 15 callad & micro-inch
and is written T in. One millkonth of o metre
(0.000001m ) is called a mecromeater, and is
written 1jm. Some of the older textboaks
may refer to a unit called 8 ‘micron’ which
has axactly the same value as a micrometer
bt the micron is now an obsolete term,
having been replaced by tha S1. ynit. One
millionth may also be written 1077 and a

micrometer may also be described as one

texture is a very reliable way of working, All
that is required is a way of identifying and
communicating to the engineer, the required
surface finish,

Past designers would specify finishes in
broad terms, such as “rough maching’,
‘smooth machine’, 'polish’ or ‘grind’.
However, we now see a surface finigh in a
different light,

Valleys and peaks

Figure 2 represents the magnified surfoce
of a workpiece, It will be seen that there are
high spots and low spots all over it. The low
spots are termed “valleys’ and the high spois
are known as 'paasks’. I the mean difference
between the valleys and the peaks is taken, an
imaginary centre line can be drawn, this line
representing the average depth of the surface
irregularities. This average can now be
mieasurext in very fine units - either millionth

thousandth of a milimetre {0.001mm or 1073
mimn), but surface finish will ahvays be
specified as p in. or um,

Claarly 1 In. is & much smallar unit of
length than Tum, and the lmperial may be
converted 1o the metric, or vice-versa, by using
the: following factors:-

= 303700787 1.
= 0.0254 pm

Tum
Ty in.

Symbols

It is all very well having & method of
datarmining a surfaca finish, bul you need to
be able 1o communicate what you mean to
other enginearns, and everyons mist
undlerstand what everyone else is talking
about. The recognised symibol for spacifying &
particular finish is a ick’, incorporating a
numerical valua which represents the average
depth of the valleys and peaks - the CLA or Ra.
Figure 3 shows a selection of these symbols

which are typical of those found on
engineering drawings. The upper symbols are
exprassed in g in, whilst the lower ones are
expressed in pm. This can be quite confusing
at first glance, but on most modem drawings:
and sketches, the metric units s used. Care
must be taken to determine which units are
being used, as many Imperial walues are
similar to metric values, boing distinguished
only by a tiny decimal point, which may not be
immediately appammt on small or dirty
dramings. Figure 4 shows a few examplas.

Gauging the finish

When a surface has been machingd, it can
be compared with a sat of gauges which
have already been machined to sccurately
represent certain surface finishes, and tha
way to do this is visually and by touch. it
would not be practical to produce a
comparison gauge for every ane millionth of
an inch of difference, and S0 gauges have
avalved which represent typical finishes
which may be expected for different
opérations (e.g. tuming., milling, grinding).
This grestly reduces the number of gauges
required per set. Additionally, the gauges are
categorised into different operation. Thus if
lathe work is being undertaken, reference
need only be made to the comparison
gauges for tuming. As a cansequence, the
COArsast COmMparison gauge in the turning
category will usually be 1000 CLA (25 Ra),
and the finest will be 8 CLA (0.2 Ra),
encompassing just eight different gauges.
After a linle practice and some sxperience
has been gained, a certain surface finish can
be compared with the set of gauges and
numerically identified as baing of a certain
texture or somewheare between two textures,

Other finishes

By the use of comparison gauges, the
surface finish can be controlled and kept
between specific limits of textura, but many
craftsmen work to the rule of sye. They can
tell by instinct if the finish is up to the
standard they require or not. If not, they will
have to adopt techniques far improving the
finish. The cannecting rod on a model
traction engineg has absolutely no need to
be polished free of tool marks. It will work
just as well whatever the surface finish, but
maost bullders will insist on this and other
visible parts being brought to a high
standard of finish, Why should this be? It is
anly making for more work. The answar s
probably the same as the reason why we
don't all paint models the same colour -
personal satisfaction, Whenever a model is
on shaw at an exhibition or rally, you don't
S6e spectators measunng sll the parts with
a micrometer or calliper. They inspect with
their eyes,

Lathework

Most of the mechanical models produced
ot home will doubitless be made up of many
turned components, The lathe is unrivalled as
tha main workshop machine tool. Tha
majority of thase lathes will be amall machines
—some extremely small—and a good many
have suffered much wear in a former life. This
adds up to a less than perfoct surface finish on
any work which is produced on them. The
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An emery belt mounted in the lathe toolpost.

lathe must be firmly positioned in the
workshop, and free from rock. The more
vibaration that is absorbed by the cabinet or
bench on which it stands the better. Cabinets
can be filled with accessonies, the weight of
which then add to the rigidity of the suppon

Any wear should be sxammed with @ view
o countering it. The maost likely arcas of
concern are the headstock bearings,
slideways, and tailstock quill. Sometimes,
slight adjustment to the slideway gib strip
will achieve dramatic results, and some
headstock bearings are adjustable and so can
be taken up'. Regular ailing, too will assist in
keeping the lathe working at its best.

Lathe Tools

A surface roughness of 0.4 um Ra (16 y in.
CLA} is normially taken 1o be the finest finish
for general turning; work, bt this can be
improved upon whanever the sduation calls
for it. Turning tools must be the correct ones
for the job and be kept sharp. | guess most of
the small lathe owners will use high speed
steel tools. but | do know one or two who go
for the carbide ‘throw saway’ tipped tools
becauss the question of re-grinding is
conveniiently avaided with thess types.
Carbice 1ools arm really for the rapid removal
of stock and also for dealing with the more
difficult materials. They should, for i gooxd
surface finish, be run at high speeds, with a
large depth of cut, a situation which 5 not
always possible in the emall workshop. There
are spacialist tips available which will
generate an improved finish with a light (say
0.25mm) cut, and some will remove hardenad
matarial, but generally speaking, carbide
tipped tools have not, up 1o now produced
the best results in the home workshop
situation. However, much resaarch and
development is wking place In this area, and it
will be interesting 10 see how some of the
new products perform on our type of work,

July/August "97

High Spead Steel, on the other hand, can
be relied upon 1o produce axcellent resuls
when used in the home workshop
environmant, As ite name sugaests, it can be
Fun at quite high cutting speeds, although
not as high as is possible with carbide tools,
As the lathe spindle is slowed down
(comparad to industrial use) and light
finishing cuts are taken, high speed steal can
give good resulls. A quite modest speed and
fine fead with a good sharp tool may be all
that iz requirad. The 100l should be carefully
ground, and a small radius should be
ground or stoned on the cutting edge (Fig.
Sc¢). Stoning is prafarable for finishing the
cutting adoa a2, lika the workpiece, the toal

too will banafit fram a good sudface finish to
reduce friction. Coolant or even oil will assist
in creating a good finish, even though HSS
taols will cut for prolonged periods without
being cooled. if chatter occurs, the radius
may be too great, and re.grincing may
improve matters, Increasing the rate of feed
can also reduce chamering, but will inevitably
gendrate a rougher surface.

Carbon steel tools

Before the widesproad use of HSS,
machine cutting tools were forged from a
hgh carbon {around 1%) steel, and heat
traated to the required hardness. Such high
cutting speeds as are possiblo with HSS
weere not feasible using carbon steel, as onca
heat started to build up, the temper of the
tool was 'drawn’, and the cutting edge was
sohened, Higher production rates being the
prmary reason for adopting HSS, carbon
steel was all but forgotten as a means of
making metal cutting tools. This does not
mean that cartyon stewl tools are of no use,
Sometimes, a far supernor finish can be
attained with & light cut using one of these
tools than can be had with a high speed tool,
This can be especially so with brass. One
great advantage of using carbon steel and
making your own cutting tools is that the
hardness of the cutting edge can be
controlled. Once the steel has been hardenad
s "glass hard' and neads to be softonad by
tempering. The tool can, therefore, be kept
that bit harcker than HSS, and careful use can
produce splendid results, Some brasses really
come up well when cut with a carbon steal
tool which is left vory hard, and for small
work, tempenng may not even be necessary,
These tools are fikely toa shatter, though, if
@xtramea care 1s not taken, and safety glasses
arg an absolute must (they should be
anywayl,

Carbon steel which is suitable for
making cutting tools is generally available,
and the most popular way of obtaining it
must be in the form of silver steel. it can be
machined or filed to shapa before heat
traatmant. and is very easy to harden and

Small contact

Large contact
area

n b ¢
Sharp cormerad tool Alarge radius A happy medium
ean recluce chatter ean producsd o ahould bo found
but may not produce good smooth finish which will give
the required smooth but may cause good results
finish. ahattoer, without chattar.

FIG 5. TURNING TOOLS
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Symbol Examplo Meaning of symbaol
Hand hald ©

smary cloth Lay roughly paratisl 8o the laader ling
S
5'//; the symbol applies.

Gap never o
lass than this

Lay roughly pérpendicular 1o the leader kne
which reprosents the surface 1o which
the symbol opplies.

'/Work

Lay roughly diagonal in both directions
10 the lender lne whath repressnts the
surface to which the symbol applies

Lay is multdirectsanal.

of protruberant.

a"_ . Lay Is roughily circulas n relation
| | 10 the centre of the aurface
o L to which the symbol applies.

Lay |s roughly radial in redation
10 Ehé Gentné of Ee Surtace o
which the symbol applies.

M | ez

CORRECT P | R \/p Loy is particulate, non-directionl,
C
R

tempes, being
successfully quenchable
in water as well as oll.

FIG 6. POLISHING T e
IN THE LATHE INCORRECT 3

avoid cracking or
distortion, so this makes
silver steal a particularly
attractive option.

| ed
ﬁn":prov lathework

The quality of finish of
lathe work can be
improved upon greatly by
podishing. This is not strictly

tuming, but is carried out Worlds Apart - This ancient hand grinder
whiilst the work is still in the would not produce a good finish, 63 1 in.
lathe, the workpiece CLA (16 mm Ral or worse

T4\ e, LAL Y
Valsasal {11

{ :

This hand operated surface grinder would give reasonable results, - .
32\ in. CLA (0.8 mm Ra). Burt this CNC surface grinder will produce & superd finksh, 21 in. CLA [0.05 um Ra).
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Only this tooth

hnnﬂlnq\

FIG 9. CUTTER INCORRECTLY GROUND‘

being in rotation and the polishing medium
slationary (as opposed to convantional
polishing). Certain dangers become
apparent when polishing by this method,
especially when trying to finish bores, so a
fow precautions must ba observed, No
waork should be undertaken without safety
glasses and & mask 1o prevent the
inhalation of dust and abrasiva.

The simplest method of polishing in the
lathe is by using emery cloth of the correct
grade for the finish required, This process
is potentially a source of great danger, as it
is possible for the cloth 10 wrap itself
around the ravolving workpiece, caousing
the fingers to be drawn towards the job
and become trapped, AL least, this can
result in friction bums and cuts, but more
likely, broken fingers (or worsol), The cloth
should be hald lightly enough to be easily
taken out of the hand if it grabs, Grabbing
is likaly if the emery cloth is pulled too
closely around the job (Fig. 6). Loose
clothing should also be secured where
there is the slightest danger of it getting
caught ug in the works,

Impravement to finish oceurs quite rapidly,
and a small amount of il deposited onto the
surface gives good results. Polishing with
emery is a recognised method of removing
maching marks, and emery is available in
‘utility rolis” which are supplied especially for
this purpose,

Oni othor precaution o be taken before
using any abrasive material on the lathe (or
any other machine 1ool, for that matter] is 1o
protect the vulnerable working surfaces of the
machine. Thare is litle point in trying 1o
gliminate the effects of wear in the search for
a bettier finish, then introducing a potential
saurce of incrtasad woear when doing the job!

Milling Cutters

Small milling machines are quite
capable of producing very good surface
finishas, even with light finishing cuts. In
order to do so, however, the cutling edges
of the tool must ba perfectly sharp. | say
cutting edges because the majority of
milling cutters have at least two cutting
edges, as opposed to one (single point |
edge of the lathe tool. Most fly-cutters and
boring head tools are single point cutting
tools, though.

When milling, the same range of
degrees of roughness can be expected as
with turning, except that the ‘lay’ of the
textura is different. When tuming
diameters in the lathe, the pattern of the
finish is always like a fine screw thread, to
a greater or lesser degree, running around
tha circumferance. Milling however,
produces a distinetly different pattern on
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Distinctive pattarmn

190000000000
‘003'0'00'0'00'0'0
_‘.‘00‘” 9000
00800000000

FIG 8. END MILLING WITH SMALL CUTTER

Direction

——- —_—

© Grinding wheel
Workplece
Workpiece
Grinding
whoel s

FIG 10. CORRECT
DIRECTION OF GRIDING
WHEEL ROTATION

the surface of the metal, If the cutter is not

of a large enough diameter or width to Grinding

ancompass the work area in one pass, the
surface of the workpiece begins to take on
a ‘striped” appearance. To improve upon
the milled finish, the work will have to be
removed from the maching and ground,
filed, scraped or polished as a separate
operation, unlike turning which can he
anhanced with emery cloth under power,
and whilst stll in the chuck,

Generally spaaking, the maore cutting
edges (teath) a milling cutter has, the
smoaother the finish. If a single paint fiy
cutter is used, a fine feed will have to be
engaged for reasonable results,
Somatimas, it i& an advantage to make two
passes of the cutter at the same setting for
a good finish, On the cheaper milling
machines, without the benefit of power
travurse, getting an acceptable finish with &
single point cutter can be quite frustrating.

With multi-point milling cutters, correct
re-sharpening is imperative. This can only
bu successfully carried out on a tool and
cutter grinder, to ensura that all the testh
are in the same plane. if there is any error
here, the cutter becomes a single point
device (or however many teeth are, by
chance, in the same planel, (Fig. 9)

Fine surface finishes, between 1.6 pm
Ra {63 p in. CLA) and 0.05 ym Ra (2 y in.
CLA) can be obtained by both surface and
cylindrical grinding. Many craltsmen
grind their work (when facilities are
avallable) for appearance only. A very
professional finish is possible in
exchange for small outlay of time by
cosmetic grinding, especially on milled
parts, where surface grinding removes
(parhaps) irregular milling marks.
Grinders are not the type of machine seen
frequently in home workshops, but quite
a lot now have small surface grinders,
and good quality eylindrical grinding can
be carried out in the lathe using a suitable
attachment.

One of the most important
considerations whan grinding is to keep
the whael ‘sharp’ by regular dressing.
The wheel should, of course, be of the
carrect grade for the work, be securely
mounted and running in the correct
direction (Fig. 10). A small pneumalic die
grinder, suitably held in the lathe tool
post can be very effective on bare
grinding work.
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Small flat laps with lapping compound.

b

A polishing machine for fine finishing.

Filing

Up 1o now, all the methods discussed
have baan different types of machining. The
quality of the finish has been dependant
upon several factors, such as the condition of
tha machine, the condition of tha cutting tool,
and the speed at which the metal is removed
It is now worth considering some of the
methods which can be adopted which do not
involve the use of machinery, or to be mare
accurate, ther usa of cutting tools undear
power. Polishing using a fabric mop mounted
in 8 petol dnll chuck can hardly be descrnibed
as machinery, although a machine is in use

One of the easiest methods of improving a
metal surface, whether it be a rough casting, a
milled face, or, whatever is by the use of a file,
The range of files which is available is
surpasingly large, and by the use of the
carrect file and method of use. good smooth
surface finishes can be achieved. Filing should
bes carned out carefully and delibarataly, and
good results will be enjoyed by the use of
‘draw’ filing. Files should kept clean for the
best results, so regular brushing with a file
card is helpful. Any particles of metal retoined
in the: file toeth are likoly 1o scrateh the surface
of the work, so the file card will remove such
particles before any damage can be done. A
good ides is to coat tha cutting faca of the file
with ordinary chalk when finishing work, as
this helps to prevent clogging.

Scraping

Wheanever a really flat surface is required,
usually on cast iron, scraping Is often the

Internal lap.

selected method. The workpiece is rubbed
on a surface which 15 known (o be flat, and
which has hean coated with engineers’ blue
marking paste, thus leaving blue areas on
high areas of the work. These are then
scraped away, then the process repeated
until the desired result has been attained
The flatness of the surface is described In
‘'spots per inch’, the more blue markings per
square inch of surface, the flatter the work.

Scraping can also produce a very
decorative finish on metal surfaces, known
as 'Trosting’ or 'featharing’, Quite a lot of
practice s raquerad 1o produce a good
scraped surface, but the result can be very
pleasing. The main requirement for
successful scraping is in the sharpness of the
vary hard scraper which is used, and regular
stoning is recommended, in ordar to
malntaln a keen adgs.

Lapping

For finishes of extrems fineness, metal
objects can ba lapped. This process i1s best
carried out on hardened material, but
reasonable results can also be obtained on
some softer matenals. The main object of
lapping surfaces s to obtain a very
aceurataly dimensioned eomponent,
combined with a superiar smooth finish, and
slip gauges are a good example of lapped
companenis,

Baing accurately dimansioned, thair finish
i5 such that thay can be "wrung” togethaer,
and adhesion of the two {or marel is
possible entirely due to the fine quality of the
surface finish (0.025 im Ra, which equates to
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T in. CLA). Lapping s not just restricted to
flar work, but cylindrical and bore work are
also possible. Laps are made out of a soft
material, and charged with abrasive,
wheraupon they are abraded against the
component, until the surface ks as requirad,
Thisis a very slow process, and the surface
finish must be quite good bafore lapping
bagins. Planty of lubrication is needed, and
laps may have to be especially made for
each job. It is not usually advantageous to
lap work unless an accurate dimension is
being sought

Polishing

Very high quality surface finishes are
obtained by polishing matal (0.012 ym R
/0.5 p in. CLA), but dimensional accuracy
cannot ba maintained. Palishing can be
carried out in the lathe and also by hand,
but a small polishing machine consisting
of a fast revolving spindle anding in a
cone shaped threaded portion, onto
which is attached a polishing mop is
normally used. The mop is charged with
abrasive, and the work is offarad to it for
pohishing. Surprisingly, the mop requires
regular cleaning with a wire brush 1o
remove any particles of metal which have
become lodged in it, ag, just like with the
file, these particles can scratch the
surface of the work. Diffaring grades of
polishing eompounds are available, and
it is better to have several mops, each
charged with a different grade of
abrasive,

Polishing lends itself to such
applications as a modal traction angine
flywhee! rim, In reality the cast iron
lusuvally crowned) rim of the llywheal
would have become smoothily polished
because of the frequent slipping of the
lsather belt which was used to drive all
the implements. It would, therefore, be
reasonable to reproduce this polished
finish on a modal, the flywhes! being a
focal point of the machine.

Maintenance of polished surfaces

Having decided upon a desired finish
for a project, it is as well 1o try to stick to
the plan. It may be that parts are to be
smooth filed, draw filed, cleaned up with
amery cloth, or highly polished to an
almaost mirror finish. Castings on original
full sized locomotives ware rarely
brought to smooth finish before painting,
but may only have had seams and very
rough areas levelled at the ‘fettling”
stage. Likewise, connecting rods and
erankshafts which were milled would not
have the machining marks removed
before fitting, although the machining
would be of good quality. Piston rods, on
the: other hand, would be very smooth,
as they reciprocated within a steam tight
gland.

A great disadvantage of machine
marks on a model is that they are out of
scale, and they are probably better
ramoved. Bright steel against a well
painted background always looks good.
However, the finer the finish the worse it
will look if it is allowed to deteriorate.
Warking steam models will be exposed
1o moisture in the form of condensing
steam, and perhaps to the weather.
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Starage through the
winter months can also
take its toll on the
polished matalwark, It
will, then be very difficult
10 maintain a waorking
modeal in absolutely mint
condition, but with tell-tale
signs of use, such as a few
pit marks hare and there.
Superficial rust must be
removed before any real
damage has been done.
Plenty of oil smeared on
metal surfaces prevants
most deterioration. On
non-working models, matal
pans can be oillod or
lacgquarad,

Same steol parts can be
protected by heat
treatment or by chemically
colouring them, firearm
pars in particular being
finished using thesa
methods. Browns and
blues are graat favourites
of the gunsmith, and
barrals aspacially can be
chemically treated with or
withaut heating
(depanding upon the
chemical), and solutions
are available which are
raady to use. Barrel
finighes are often . s
overlooked by modellers, ; = gl
but are extremaly -
useful products to
have to hand

‘:} 1.| 1 'l.“."W"i
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@ Cutting compound can enhance finish, especially when screw threading
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A model cannon barrel, with brown barrel finish
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IMPROVEMENTS
TO A SMALL
POWER HACKSAW

The improvements David Machin made to his Blackgates power hacksaw will have a much wider
application, in particular those he made to the machine vice. The majority of the electrical
modifications could also be considered for many motor switching systems.

This article has been written In
response 1o a request. In a previous
article on workshop layouts, a photo
of at least one layout included a Blackgates
powear hacksaw, A sharp eyed reader
noticed that | had done some modifications
to the saw, and asked for more details. |
hope that the resultant articla will ba
heipful to more than one reader!

Bafora going any further, | should say
that, as sold, the saw is good value for
money and, once motorised, will work wall
and save you time by daing the rather
tedious work to anable you 1o get on with
the more interesting aspects of our hobby.
One reason why the saw appealed to ma in
particular was its compaciness. In a small
waorkshop, this is impaortant.

Photo. 1 shows the complete saw and
the method of mounting and driving it |
used plastic faced chip board for the
‘cabinet”, obhtained from a skip! This was
screwed together using pine wood corner
blocks. It is locatod under a tabla which
supports a milling machina, Tha rear of the

54

cabinat has two small wheels fitted, so that
tha saw can easily be lifted by the front
handle and pulled out for use, and just as
vasily put back out of the way when not
requirad. The position of the saw on top of
the cabinet is arranged such that the fixed
face of the vice of the saw is just in front of
the table leg whan thae saw is pullad out for
use, so that bar up to about 4 ft. long can
be accommodated, The saw is bolted to
the top of the cabinet with °/16in. dia. bolts
and nuts. In Photo. 1 a little of the motor
mounting details can be seen, complete
with the method of adjusting and locking
the tension of the beit.

A fow wurd%i on motarising the saw may
help. | used a '/4 hp. induction motor,
running at 1425 rpm on 240 volts. This was

an ex-washing machine motor, It must
have been old, because modern washing
machines uss commutator mators, which
need electronic control In any case, | would
suagest you have a look at Jim Cox's
books on electric motors. They are Nos. 16
and 24 in the Nexus Workshop Serias, and
are written for model enginears by a model
engineer. The theoretical side of a very
complex subject is cul to & minimum, and
the text is easy o understand. Mr Cox
gives advice as to where to look for and
how to select scrap motors.

The saw’s pulloy and sprockel reduction
system is designed for tha 1425 rpm speed
of an induction motor to give the correct
surface speed of the saw blade, so it is
worth seeking this type of motor. Thay
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power all sorts of machines other than
washers, so there should be planty about.
They seem to go on for ever, and are very
reliable. Scrap merchants are a good source,

| have used an NV.R. (No Volt Release)
starter. This is not absolutely necessary
unless you fit an auto stop switch. Mare on
this later. A simple toggle or rocker switch
of about 3 amps rating will be quite
satisfactory.

To take the drive from motor to saw will
need a belt of ‘M’ section (3/8in. at the
widest point) to fit the pulleys supplied. To
find the belt length required, | have been
unable to find a mathematical formula for
V balts. No doubt there is one somowhere
My formula, which | admit is only
approximate: L = 2/ 4 {rab + (An) where L i3
the length of belt required, ! is the distance
between the pulley centres, ris the radius
of the smaller pulley and A is the radius of
the larger pulley. The distance betvween
pulley centres for /is taken at the mean of
the tension adjustment. To give an
example: On my machine, the pulleys are
8 Bin. apart, and the pullays are 2in, and
Gin. dia. So L« 16.25 + 3.14 + 7.85 = 27.
24in. Since belts are now sold in metric
lengths, the belt fitted is 700 mm. (§ said it
was only approximatel. | find that good
quality and value of supply of belts iz &t a
car accessory and spares shop. The shop |
use has its belts stocked by size as well as
car type, so it's an easy matter to oblan
one of the size required,

Back to the modifications. One problem
is that | am working from (fallible) memory.
Another is that | did not at the time take
photographs of any of the methods of
carrying out the work. However, | have
mocked up some of the methods and set-
ups, and photographed these in the hopa
that thay will axplain when words won't,

The reasons for carrying out the
modifications are as follows: to improve its
accuracy; to increase its longevity; and to
make it more convenient to use.
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Improvements to the vice

| shall describe the modifications in the
order | did them, as far ag | can remember.
The first was to the vice. As supplied it
had a circular keep plate, which was
rather small to be effective in holding the
movwahle jaw square to the fixed onae {and
without jaw [ift). What is needed is a
larger and rectangular keep plate, 10
increass the area of support. Figure 1
shows the assembly of the vice with a
larger keop plate. Photo. 2 shows the
underside of the vice with the
modification complated. The first job is tlo
mill a littls more metal from each end of
the main vice casting, to maka room for
the increase in size of the keep plate, The
aresas for ramoval are shown as shaded
portions on Fig. 1. This needs careful
setting up. Photo. 3 shows the set-up on
8 milling machine. (I doubt whether this
can be carned out an a vertical slide on a
lathe). Note the use of parallels
underneath the vice. Initial setting should
be to ruler measurements, then use the
DTl to chack the parallelism of the
originally machined surface to the table
ways. When all is correct, milling can be
complaeted in stages, laking care 10
maching to the original dimensions. If this
praves difficult, no harm will regult if &
light skim is needed. | am fairly sure that |
did just that because 27/32in. is an odd
maasuramant for the width of the groove.
Howewver, if any metal is removed from
the horizontal face, then a similar amount
will need to be taken from the bottom of
the moving jaw. This wall be dealt with
later. The vice jaw keep plate is next. From
Photo. 2 it appears that on my keep
plate, it was milled all ovar from a larger
piece, to maka sura that it did not
protrude above the surrounding surface.
The keep plate is quite straightforward 1o
make, but care is needed when marking
out for the holes. Originally, only ona

screw was used for securing the keep
plate. Providing two holes, in addition to
the (now) unused one leaves little room
for error. It 1s & good plan to drill tapping
size holes in the keap piste first, and then
to transfer the exact position of these to
the jaw, by assembling the parts and
clamping keep plote and jaw together with
toolmakers clamps. Photo. 4 shows the
method, Finally, if you are using Allen
screws, (recommended due to their
strangth and superior tighteming
properties), the holes in the keep plate will
need counterbonng.

On reassembly, make sure that the
movabla jaw can, in fact move under finm
hand pressure. If not (particularly if you
took a skim from the horizontal surface
and the bottom of the jaw) carefully
axamine the assembled parts. Is there a
gap between the bottom of the jaw and
the keep plate? If so, measure this with a
feeler gauge. If the gap is so0 small that
your thinngst feeler gauge wont enter,
then an even scrape on tha underside of
the shoulders should do the trick. A gap
larger than say, 0.002in, will need 10 be
shimmad. Shimstock 15 availlable from our
usual suppliers, in various thicknassas,
but tin cans also provide quite good shim
material. The chief difficulty with thin
material is to drll clean holes in it without
burr. In our case, if the piece of shim is
sandwiched between keep plate and a
pioce of (expendablel strip mild steel and
than elamped, drilling through the
'sandwich’ should produce a clean pair of
holes.

If, on the other hand, the jaw is 100
loosa, then a little metal should be
removed from the bottom faca of tha jaw,
either in the lathe or miller. This time, you
will noed to use the feeler gauge on the
gap batween shoulders and horizontal
(top) face of the main vice casting. This
will give the amount to be removed, but
allow, say, 0.0015in. extra for clearance.
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For those who would prefer not to do
such a drastic modification, an alternative
is recommended. Don't do any milling to
the main casting of the vice, but make as
large an area of keep plate as possible.
(Even a rectangular keep plate would be an
improvement). | hava tried, without
succass, 1o ramember the ‘as supplied’
shapeé machinad at each and of tha casting
of the keep plate groove. My guess is that
it is semicircular at each end, and passes
under the fixed jaw 8t that end, but
probably doesn't pass under the ‘nut’ at the
other. In any evant, the keep plate could be
mada to fit. The shape would then be the
rectangle previously mentioned, extended
by & semi-circular section at each end, so
that when the moving jow is at its extreme
position at either end, the keep plate will
just fit and not interfere with the working of
the vice in its degree of opening and
closing. With the use of two screws for
fixing, this would greatly improve the

of the vice.

The next modification to the vice comes
under the heading of convenience. As
supplied, the movable jaw closes and
tightens the workpiece under pressure
from the screw. When the screw is
reversed, the mowvable jaw stays where it
is. The modification to be described
retracts the movable jaw when the screw is
reversed. (Sen Fig. 1, and Photo. S for
details).

Thae first part to be tackled is the
movable jaw, which is set-up in the four
|aw chuck, so that the shallow hole, drillad
in it as supplied, is outermost. This hole
noeds o be deepened, but it is important
that it remains on tha same axis as the
ariginal one, because the main screw may
bind and be difficult 1o turn if not. The hole
should be set to run as truly as possible by
ayea, than cantralised using a 'wobbler”
(Fig. 9). It is impornant to make sure that
the rear face of the jaw is hard up to the
fromt faces of the chuck jaws, so that the
hole soon 1o be drilled will be square to the
front face. Photo. 6 shows a mock up of
the described procedure. (Those readers
who have made and used wobblers before
miay want to paint out that my wobblar has
no ‘error amplification’ systém. However,
such devices add complexity, and are. |
believe, not really required in this instance).
Even though a shallow hole exists, it is
essential to centre drill and pilot the hole in
the usual way. Care should be taken with
the depth of drilling. teo, whan the final
diameter is reached,

Next, the main screw needs to be
spigotted as shown on the drawing in Fig. 2.
It is necessary 1o proatect the threads on the
screw, so wrap one thickness of a piece of
aluminium sheat around it. A piece of
about 20 swg (about Tmm) thick will be
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tha piaca truly, then machining can be
completed. If not, use the four jaw to set
tha screw to run truly. it is important to
machine the spigot to the correct length
such that, on assembly, the movable jaw
will have a small clearance between the
end of the screw thread and jis face. Fig. 1
ghould make this clear. This will ensure that
when the vice is tightened, all the thrust is
taken on the end of the screw and not an
the thread. More than normal clearance on
the diameter should be allowed for, too. |
would suggest machining to, say, 0.370in.
dia. This allows for any misalignment and
promotes easy tan-nwmom. It is nacassary
1o machine the =f32in. wide groove at this
stage, The groove could be made a little
wider than nominal in case of a
misalignment error when later fitting ltem
7. Again, an additional 0,005in. will be
satisfactary.

ltern 7 iz next. The case hardening
should be left until after the screw has
been tested in the jaw, Very careful
marking out is needed to locate the tapped
hole for the newly completed screw. If the
position of the groove In the main screw is
carefully measured, the centre
measurement can be transfarred to the jow.
Aftor drilling and tapping, the pans can
now be reassembled for a trial fit,
Remember that we are aiming at the
tightaning thrust baing taken on the end of
the main screw, not item 7. Looking down
the tapped hole in the jaw, to see the
position of the groove, Is a useful check.
When all is well, the small spigot on ltem 7
may be case hardenad.

Speeding the cut

With the saw in use, | found that the
machine took a long time to saw through a
piece of bar. | tried putting gentle pressure
on the saw bow, st what | have called the
slide bar (this is the piece of 1 x 3/Bin, steel
bar, along which the saw bow moves
backwards and forwards). This increased
the rate of sawing. and did not seem 1o put
any discernible stress on the saw or the
motor. | hung various weights on that part
of the slide bar that is used as a handle, 1o
experimant on the effect of more or less
waight an the time taken to saw through a
standard test piece. The results | have long
forgotten, but this led to the making and
fitting of Itern 12, so presumably this was
the optimum, A piece of 2in, dia. bar was
(slowly] sawn off, and faced to length. A
groove was milled down the whole length,
=o that it could be fitted to the slide bar
handlo. If you have a milling machine and
a machine vice big emough, than the
procedure is simple. If you have s Y/8in,

= - O T ST
dia. slot drill, then the groowve can be milled
in stages until the correct depth Is reached,
Slot drills normally produce a groove equal
to their nominal size, so test with the slide
bar to make sure it fits. It is so much sasier
to take another shaving whilst the
workpiaca is set-up! If you have only end
mills, then it is bgtm 1o usé a slightly
smaller size, say 2/16in. dia., because an
end mill tends to cut a wider groove than
its nominal size. In this case, set-up as
before and mill to depth in stages. Unlock
table cross slide and move the slide

/32 inch. Re-lock and mill more metal from
the side of the groove, arranging the feed
go that tha work moves against the
directian of rotation of the outter. To
complete the process, repeat for the other
side, to bring the groove to the correct
width, testing that the slide bar fits.

| have offered an alternative for gripping
the workpiece, In case your vice isn't big
anough. This i& shown in Photo. 7 and
uses an angle plate and a piece of hefty
anqale, both bolted down with the
workpiece is placed between the two faces.
G cramps are used o grip the workpiece,
before the angle iron bolts are tightened. If
you haven't an angle plate, then another
plece of angle will serve just as wall,

If you don’t have a miller, then | have
shown a suitable set-up for the lathe in
Photo. 8. Note that the same bolls are
used to clamp the angle plate as are used
to clamp the “fingers’. The workpiece also
neads packing up, so that the axis of the
bar is on the centre line of the lathe. Since
it is difficult to adjust the height, 1 would
suggest the use of a #/8in. cutter for
finishing to width, whataver its type. In
view of the difficulty in ‘taking & shaving’, |
would suggest that you have a new ~/8in.
dia. end mill to hand, In case there is
difficulty in getting the slide bar to fit, A
new cutter will be ground to the full =/8in.,
whereas a sharpened ong is likely to ba
less.

Before the holes can be tapped for the
fixing scraws, it will be necessary to mill
flat surfaces to enable the drill to entar
squarely, rather than at an angle. ifitis
thought that this is not necessary, then we
need to consider what happens if drilling is
attempted. As the drill is brought down 10
the sloping surface, it will tend to follow
the line of least resistance. Since we have
hard metal on one side and fresh air on the
other, the drill will bend. If you keep the
pressure on, the drill will braak. Whilst set
up, centre drilling and drilling 1o tapping
siza can be completed.

If using the lathe for milling, it may not
be possible to achieve movemant in the
vartical plane because of the difficulty in
clamping the workpiece to a vertical slide.
The sat-up can ba as previously described,
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axcopt that the groove will be set vertical,
of course, and packing used to bring the
work piece 1o the correct position. Next
using a slot drill, take a plunge cut, i.e., as i
doilling. The cut will need 1o be carried out
in stages (o clear cuttings from the cavity.
This will craste a countarbared hole with &
flat bottom to allow centre drilling and
drilling to tapping size.

Finally, the slide bar should be placed in
its slot and the wapping size drill used to
spot through on to the slide bar. This
should be carried out before the set-up is
dismantled, if possible. Burrs on the Inside
of the groove will need to be removed so
that the bar can be fitted, Tapping the holes
in tern 12 can then be started, so that the
tap will be in line with the previously
drilled hole. The workpiece can then be
removed and the tapping completed. The
slide bar should have the spotted holes
deepened with a 1jain. dia. drill (clearance
for '/4in. BSF) so that on assembly the
Allen grub screws will still hold the weight
th position aven if they slacken. Thisis a
safety measure, of course, but | hava 1o say
that in 8 years thea scraws have not
loosened, and if they did, any loosaness
would be felt because every time you use
the saw you have to lift the saw bow by the
weight.

Better connecting rod bearings

The next modification comes under the
heading of longevity and refers to the
connecting rod which takas the drive from
the crankpin on the large sprocket to the
gudgeon pin on the saw bow. As supplied,
the bearing surfaces are, | believe, mikd
steel. This is not good practice, and rapid
wear usually takes place bacause, with the
exceplion of cast iron, two similar metals
should not be run together. To improve
this, | simply made the holes in the
connecting rod larger and fitted bronze

bushes. The finished rod is shown in
Photo. 9 and Fig. 3. (The shoulder on the
big end bush ig to reduce end float on the
crank pinl,

Now to the procedure. First, set-up for
drilling and reaming the holes in the
connecting rod. It is essential that the holes
are square to the surface, so careful checks
should be made on this. Reaming will need
to be carried out at a low speed (say about
200 rpm), so if your drilling machine —like
mine—hasn’t this low speed, then it may
be better 10 do this work an the vertical
miller or on the lathe. If you are using a
hand reamer, make sure that when setting
up, you leave sufficient clearance under the
workpliece 10 allow the reamer to bring the
hole to corract size. The reason for this s
that a hand reamer’s cutting edges are
tapered for the first third of its length,
Machine reamers are parallel.

Tha hole at the crank pin end should be
drilled to a diameter of <3/64in. and the
other end 10 7;64 inch. If you hava it, a
drill closer In size to the reamed one is
much better, but should leave a minimum
of 0.004in, for the reamer to remove, Alm
for a good finish by using a lower speed
than normal and plenty of soluble oil, A
wall finished drilled hole will ultimately
load 1o an accurately reamed one. On the
big end of the connecting rod, a small
countersink should be made on the //16in.
dia. hole, on the side that will abut against
the shoulder of the bush soon to be made.
The reason for this will be explained
presantly.

The bearing bushes can now be mada.
As already stated, | used bronze, but
gunmetsl or brass may also be used, as
they are all classed as medium to low speed
bearing matarials. For the litthe end bush,
rod of a size larger than the nominal “/8in.
dim, will be needed. This is because the size
of a reamad hole is larger than nominal, to
allow clearance for a running fit for a shaft
of exactly tha size stated on the reamer.

Making the bushes is quite
siraightforward, but a few words may help,
particularly to save expensive material.
First, if using a machine reamer, o reaming
size hole needn’t be drilled much deeper
than the finished width of the bush. If using
a hand reamer, then a hole would have to
be deeper, because of the wper on the
reamer, as explained earlier, In the latter
casa, laave the reaming until later, and in
the: meantime, drill no deepar than would
be needed for machine reaming.
Machining the outside diameters needs
care 1o give the necessary press fit. The
dimensions for this are shown on
drawings of hems 13 and 14. It is very
helpful to machine the outer ends of the
spigot to the nominal diameter for a shon
distance, say '/16 inch. This will allow the
bush to be started easily and squarely in
the holes in the connacting rod. As stated
on the drawing for ltem 14, the shoulder
width should be checked from the job, so
that only a little end float clearance is
made. 0.003in, would be ideal. Pant off a
litthe longer than required, to allow facing
to the correct length. The bushes can now
be pressed in, using the banch vice,
Suitable protection for the workpiece, such
as wice clamps, will be necessary il your
vice jaws are serrated. Use of the turned
down portion of the bushes will be found
viry halpful whan starting to press the
bushes in. Regarding the need for
countersinking on the big end: if you have
machined ltem 14 with a lathe tool that has
a small radius, it will leave a similar radius
on an internal cormer. If a countersink is not
made in the mating pan, then it will be
impossible to bring the face of the shoulder
flush with the surrounding surface,

Regarding these press fits: if you find
that in spite of your bast efforts, the bushes
are a push fit, then they may ba fittad uging
Loctite high strength retainer.

Where only a hand reamer is available,
reaming the bushes may be completed
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now, The set-up can be the same as the
ane already used to ream the holes in tha
steel part of the connecting rod, You may
find that further reaming is necessary, even
where a machine reamer was used, since
pressing in a bush can often make the bore
smaller, Finally, drill 116in. dia. and
countersink for oil holes, as shown on the
drawing. Deburr the bores by putting the
reamer through once again. The completed
and reassembled connecting rod can be
soen in Photo. 10,

Steadying the bow

The next modification was for accuracy.
As supplied, the sliding bar is unsupported
and tends to flex a little. | added what | call
a steady bar, to increasa rigidity. This can
be seen in Photo. 11 and the general
arrangement drawing in Fig. 5. To do this
madification, the saw frame will need to be
stripped of all components.

The steady bar, ltemn 1, is shown as
1)2in. thick, but 38in. would probably do
aqually well. Ta imprave the appasrance,
the ands could have a radius profile, if you
wish, Howewver, the sharp cormners should all
be chamfered as a safety precaution. The
holes should be drilled tapping size at the
handle and and clearance size at the other.
The steady bar can then be clamped to the
slide bar with tanlmal?m clampa at the
handle end, and by a =/8in. bolt and nut at
the other. Ensure alignment before drilling
through the handie end with a tapping size
drill. Dismantla the parts and, in the steady

r, open up the hole at the handle to

Bin. dia. Leave the hole shown as '/4in.
BSF until later,

Now we need to tum our attention to
the saw frame. The tapped hale by which
the slide bar was fixed to the frame needs
to be drilled :fll the way through at a
diameter of “/8in. To set up for this, it is
necessary 1o ensure that the drilled hole is
square to the ellipt rBul face. Use can be
matde of one of the "/Bin. dia. holes in
which the sprocket shafts run, and the
larger sprocket shaft, complete with its
sprocket. First ansure that the countersunk
screws securing the sprocket are flush or
stightly lower than the surrounding face. |
found it necessary to remove them, and to
countersink a little deepar. The sprocket
and its shaft are then clamped tq the table
of the milling or drilling machine (ideally
the farmer] with its spindle vertical, using
Myford faca plgw clamps or similar. Taking
the frame, the 2/8in. dia. hole nearest to the
tapped hole can be slid onto the upturned
shafl to locats the frame correctly.
However, this is a tenuous hold, and
further clamping will be needed. First,
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carefully pack up under the casting, so that
thera is no distortion when the clamping is
carried out. It is particularly important to;

a) make provision for drill thrust and

b) 1o make sure that you won't drilf a
hole in the drill or mill table!

When all is v:l'leck%d the hole may be
drilled (in stages) to “/8in. diameter.
Location of the original hole's axis can ba
found by using a tapping size drill gripped
in the drill chuck, the miller table being
moved until the drill will just enter. If using
the drilling machine, a second pair of
hands would be useful, since the whole
assembly will have to be positioned and
finally bolted down once the position is
located.

Once the hole has been drilled, the face
through which the drill broke will be found
to be unmachined. While this is not
essential, (because the steady bar will act
s a strut) it can readily be milled flst, and
this time we have two faces to utilise for
bolting down to the table. Photo. 12
shows the set-up. A word of warning: take
vary great care that the casting is well
supported when bolting down, or you
could easily break the brittle cast iron. Try
1o suppoit in the way shown, if possible. If
you don’t have a miller, then the humble
fila can be used to make the surface
reasonable, if absolutely necessary. A #/8in.
dia. bolt and washer can be used as &
guide to flatness here. When completed,
carefully measure the distance between the
faces to find the length of item 2, the
spacer bush.

The bolts, ltem 3 can sither be bought or
made as you prefer. A self locking nut is
specified so that. once tightened, it will
hold its position. An alternative would be
to use locknuts.

The last item to complete this group is
the thrust plate. s function s to provide
additianal ngidity 1o the slide bar, by
pressing firmly the steady bar against the
elliptical face. If you wanted an easier
option to the steady bar, this could be
usefully be added as a ‘stand alone’
maodification.

The details are shown in g e drawing as
Itern 4. | must admit that at 9/8in. thick it is
prabably & bit too hefty. A pigce '/2in. thick
would be equally effective. The milled step
s madea simply to make sure that the plate
stays in the sama relative posinon to the
shda bar. The suggested depth is shown as

1/8in., but this is not, of course, critical. The
ryspoml to mention is to make sure that
he “/8in. dia. hole is drillad with the plate
and the slide bar clamped together, using
the hole in the slide bar as a jig to guide
tha drill. This is rather a large hole to drill
without a pilot holg, so having ‘spotted
through' with the °/8in. drill, change 1o a

smaller one, say 3/16in. dia., to pilot drill,
then open up in stages until the final size Is
reached, It is essantial 1o kaep the pars
clamped 1ogether, panticularly for the final
drilling.

The parts can now be reassembled. Aim
to tighten the Nyloc or Simmaonds nut such
that the slide bar and bow assembly will
fall masily under its own weight, without
lateral shake. Photo. 16 shows the thrust
plate assembled with the Nyloc nut.

Securing the drive sprocket

The nexa modification came abour
through nacessity. One day the saw was
busily getting on with its work, when the
small sprocket came off its shaft. To make
sure this didnt happen again, the following
procedure was camed out: the sprocket
shaft’s length was first reduced slightly by
facing so that it was flush with the surface
of the sprocket. Than with the parts
reassembled, two holes were drilled on the
joint line between sprocket and shah, using
@ tapping size drill, The holes ware tapped
and wo screws wera fitted. Figure 8 gives
the details. | used 5BA screws, but a near
size, such as M3 or 6BA woauld be just as
affective. Roundhaead, cheese head ar Allen
cap are all equally effective screw types.
Photo. 14 shows the completed
moedification. No further trouble has been
experienced. For many readers, this
modification will not be nacessary, since |
understand that a modification has now
been made by the manufacturers, to avoid
this problem.

An Auto-stop

Now to the Auto-stop device, It is raally
an addition rather than a modification.
First, a word about the saw’s own auto-
stop. This is an ingenious and simple
mechamical system, It comprises & strut
which is pivoted on the slide bar, and two
steps on the main frame, on which the
strut can be placed to support the saw
bow. When the saw bow is lifted, the strut
will support the bow on the upper step,
and at the end of a cut, the strut will rest on
the lower step, thus the saw blade s
preventod fram cutting deaper. This latter
feature is not always refiable and in any
case, it doasn'l stop the mator.

At the time | was setting up the saw, K.
R. Whiston's catelogue came through the
hettar bow. It contained detalls of an
inaxpensive surplus industrial change-over
switch, operated by a hefty plunger, and
this seemed ideal for auto-stopping of the
saw. So it later proved. The switch can be
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seen in Photo. 15. It's really a hefty micro
switch, and according to how it's
connactad, can alther cannect (make) or
disconnect (break) a circuit when the
plunger is pushed. The ability to switch off
al the end of a cut is all that is required, so
only the PT.B. (Push To Braak) connections
are necded (the common and break). if
these are wired with tha toggle or rocker
switch préviously mentioned, the machine
will cartainly switch off at the end of a cut
The snag is that, unkess you remsmber to
switch off at the toggle switch, it will start
again as soon as the saw bow is liftad| This
is clearty unsafe. What is needed is relay
which will automatically switch off the
power if the PT.B. is operated. An NVR.
staner does just that. | mentioned this
sarlier. This can be seen in Photo. 1 as the
aroy box with the red and green buttons at
the front of the ‘cabinet’,

| managed to get this one secondhand. A
few general words on these starters may be
useful, Many N.V.R. starters are made to
operate 3 phase motors. They can,
however, easily be made to work on single
phase to run single phase motors. The
componeant which determines single or
three phase working is the relay coil. This
can be either 415 volts or 240 volts, the
latter for single phase working. The 240 volt
coll used with my saw's starter is shown in
Photo. 16. lis location inside the starter
can b seen in Photo. 17, The different
voltages of coll are interchangeable, but
only on a particular make and model of
stanter, If you should see a similar starter
offered cheaply, check carefully: it could be
finted with either coil voltage and if its like
the one | used, it's doubtiul if a 240 volt coil
could be obtained as a replacement
becausa of its age. If the vendor will wait,
it's worth finding out. If buying new, only a
low power one is required, because a V/ahp
motor only draws about 190 watts. The
dealer will advice on thig., Twe more
features come with these starters. One is
that if power to the stanar is interrupted,
such as awitching off at the 13 amp plug.
and then switching on again at the plug, the
maotor(s) being controlied by the starter will
remain off until the green start button is
pressed again. This is the maaning of No
Volt Ralease Another feature is that if the
motor becomes overioaded, the current
rises and the starter will automatically
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switch off the power to the motor, This is
called the overload trip. It operates by part
of the staner circuit being wired with heater
coils. If the current rises, these coils got hot
and expand, thus tripping a specially
designed switch. When the coils (and
motor) cool, the rad (reset) stop button is
pressed and the motor can be restarted
always assuming that the couse of the
owerload has been found and rectified. The
overioad trip Is adjustable within the
designed limits of the starer, The
adjustment can be seen in Photo. 17 - a
green knob operating o pointer along a
scale marked in amps. This should be gat to
the full load current of tha motor. For a
1f4hp motor this is about 1 amp. For single
phase working all three heatars are utilised
by wiring in @ link. This can be seen in Fig. 7,
together with the othar details of wiring for
single phase.

Back to the RT.B. switch. It is doubtful if a
switch is still available similar to the one |
fittad, since K.R. Whiston retired some
years ago, and the business was closed
soon after that. (Ken Whiston died recently,
after a full and active life). | belisve that
some of the stock went to Proops, but )
would think that all switches have boeen
sold by now. | did considar recommending
the inexpensive microswitch, but rejected
this idea because such a switch, baing
made of plastic, is insufficiently robust, has
external connections and is not saabad
against the ingress of the fine swarf,

A suitable switch

However, | have found a switch which
passes all the tests on suitability. It is
available from Electromail—the retall side
of Radio Spares, and is availabla undar Parnt
No. RS 334-628. Their address is PO Box 33,
Corby, Northants, NN17 SEL. Tal. 01636 204
555, Many shops selling electronic parts
may also be able to get the switch for you
from R.S. | have dravwn a General
Arrangement to show the switch, together
with the other pars, in Fig. 6.

Mounting the switch

To mount the switch, 8 spacer will be
needed. This is drawn as tem 11, The

material specified is mild steel, but any
material you have to hand will do. As-
shown, a groove will need to be milled
to fit the frame. However, two suitable
pieaces could be riveted together as an
easier option. One hole is countersunk
1o accommodate a countersunk screw,
50 that the spacer can be fitted to the
frame and allow the switch to lie flush
with the surface. One long screw fixes
both spacer and switah to the frame and
the remaining screw fixes switch to
spacer. The fixing holes in the switch are
actually 5mm dia., so this size of screw
could be used if you prafar. You will also
need Bmm taps, of course. There is little
room to fit the switch, so take care with
the placement. As far as wiring up Is
cancarned, cable entry is through an
M20 & 1.5 pitch hole at the small face st
the rear of the case. It is essential that
once the connections have bean made,
this is sealed to prevent entry of swarf.
Electricians conduit could be used here,
togather with an elbow, but a method
similar to the one | used may be useful,
Reforring to Photo. 15, it will be seen
that my conduit was 15mm water pipe
and an albow. The neoprana seal was
cut to fit over the pipe and, where the
pipe passed through the plastic faced
chip board, Araldite was used to fix v
Since the pipe is 8 good conductor, and
wires were 1o pass through it, | soldered
an earth wire to the pipe.

The other parts, Items 8, 9 and 10 can
now be made, Item 9 could be made
from a length of studding. Nota that
Item 10 is locked with a nut to ltem 9.
The nut could be dispensed with if you
soft soldered or used Loctite to fix the
foot 10 the screw. Another alternative
would be to machine foot and screw
from a solid plece of 2/8in. dia. bar. The
location of the push rod in the steady
bar can now be established, such that
the foot is central over the activating
plunger when all other adjustments
have been made. With the steady bar
drilled and tapped, the parts can all be
assembled, The foat should be adjusted
go that the PT.B. switch breaks just as
the bar is sawn through.

The N.V.R. starter can new ba fitted.
Fixing holes are provided to fasten the
starter box to the cabinet. Also, partly cut
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sféln. dim, hole are provided, An
appropriately positioned one can be
knocked out. On my version, the wires ara
passaed through the rear of the staner,
through the cabinet front, and are clipped
to the top surface of the bottam board.
This arrangement makes the use of
conduit unnecessary, since No wires are
in a vulnerable position, Where wires
pass through a hole in metal sheet, such
as the back of the starter box, a rubber
grommet should be fitted.

Circuitry

Hawving explained the practicalities of
wiring. wa now nead fo look at the
nacessary circuits 5o we know where the
wires are to go. All starters are supplied
with & wiring diagram, often inside the
starter box (Photo. 18), | have drawn tha
wiring diagram and the PT.B, switch as it
applies to the MEM starter, Model No. 42
ADS. in Fig. 7.

A differant make and model of startor
will have a different diagram, of course,
but the principles are the same. Please
note that on the diagram, where wires
pass aver each other no alectrical
connection Is intended unless a small spot
at the intersection indicatas this, If you are
not 1oo happy abaul deing the wiring, then
it is probably best left to an electrician.
However, if the wiring is done on a logical
basis and one wire at a time, it ien't really
difficult. Make sure that the staner box,
maotor, BT.B, switch, conduit and saw
frame are all earthed. Starters have an
earth point mounted on the inside of tha
box. This can be used 1o connect the
incoming green and yellow earth wire of
tha supply cable from the 13 amp. plug.
The same connection can also be usad for
the cable going to the motor and to the
BT.B. switch, The motor will have an
earthing point on the metal frame, usually
on or near the removable cover for the
main connections. The RT.B. switch has an
aarthing point inside thae case. The latter is
matal and should sarth the saw 100,
because it has been screwed to the saw
frame. It may be necessary to earth the
copper conduit in the way already
dascribad. A check can be made for earth
continuity with a multimeter set to
measure ohms or with a battery and bulb,
with the plug removed from the
socket, of course.

Before leaving the electrics section, may
| respoctfully give a word of warning,
particularly to beginners. 240 volts is
lethal and whﬂn (‘hﬁdung and/or adjusting
any wiring, p always r wve the
plug from Itl socket. In that way you
will be safe.
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Improved gib strips

Now 1o the last modification. It concems
the slide bar bearing surfaces. First the gib
strips. As supplied these are made from
aluminium strip. This material at least
passes the different-metal-on-bearing test
as previously discussed for the connecting
rod bearings, but is not as good as one of
tha coppar alloys orF Cagt iron, since the
latter have lower friction properties. The
drawing hhmihu details of the gib, ltem
&b, | used ;'Fl % </ain. brass strip. Again,
this is quite a simple modification, aasily
completed, The gib needs to be prevented
fram floating out when in use, so the gib
screws sarva the dual purposs of
praventing float and adjusting the
clearance of the saw bow on the slide bar,
by means of a shallow hole positioned
whare each screw the gib against the slide
bar, Tha position of the hole can be marked
by fitting the completed gib into the saw
bow, fitting and tightening the screw. This
will nip the gib hard against slide bar and
mark the required position, The size of the
hole should be clearance for the screw. A
word of warning hare. If a twist drill
(panticularly a new or freshly ground ona)
15 used on brass, you may find that it will
snatch and/or cause the workpiece 1o rise
up the drill, in spite of it being gripped in a
clamped down vice, To prevent this, a
small flat is ground on the lips of the dnll
as shown in Photo. 18. It perhaps should
be said that drills for brass should have
straight flutes (no helix), and these are
probably still available - at a price.

Non-ferrous slide pads

What | have called the slide pads, item
5a, were fitted fairly recently, and the

maodification came about through some
hard use. During a long sawing session,
the saw was heard to be slowing down
and it almost stopped. Close examination
revaaled some ‘scuffing’ (metal sliding
parts tearing bits out of each other}, This
can be sean in Photo. 20 as a deep
scratch, | discovered that the slide pads
ware (what | baliave to ba) mild staal. Thae
slide pads wara paintad ovar and | had no
reason 1o suspect a problem, | thought
the slide pads would be made from cast
iron, so stesl ones wara a surprise, The
old slide pads were removed by drilling
out the rivets, and new ones made from
brass. Since | hadn't a wide onough piece
of strip, suitable lengths of 174 x 3/18in.
strip were silver solderad long edge 1o
long edge and machined flat on both
gsides in the four jaw chuck, The pleces
wera then cut and liled to the profile of
the original pads. The holes for riveting
were located by clamping the new pads
to the saw bow and drilling through the
original holes. Getting rivets of the
raquirad length may be difficult, so Yain
dia, annealed mild steel rod may be used,
the heads belng formed into prepared
countersinks. If plain rod is used, it is
essential that hammaering is done from
each side alternately, as the riveting
progresses. The completed modification
is shown in Photo. 21.

A final word an lubrication of the slide
bar may be helpful. Because | have had to
dismantle my saw for photographs, |
happened to find, with the connecting rod
removed, and the gibs correctly adjusted,
that the saw bow was quite stiff to move
by hand, up and down the slide bar. | had
bean using motor oil of 20/50 grade.
Using thinner oil of about 10W grade has
much improved the freedom of
movement, so | commend it to you o
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A Taylor and Fenn Vertical
Milling Machine

From Ray Twicher, Moe, Victoria,
Australia

From 'Down Under’, Hello my English
friends. | spent nearly a year in your
lovely country between the Scottish
bordur, Hardwick aerodrome and the
Sudan, flying agricultural aeroplanes
and aventually helicopters. Trouble is, |
kept hitting the ground, and am now
retired al the ripe old age of 55. | have
filled the last year, fanatically interested
in machinery workshop, and have
always been a woodwaorker.

Now ta cut a long story short, |
recently purchased a "Taylor & Fenn M.
50 A" Vertical Milling machine, It is a
monster, and was built in Hartford,
Connecticut, U.S.A., and the date in the
power department (and it is nearly as
involved as & mini power station) is
1833. The serial number is 542,

I thought | had a beauty when | firse
laid eyes on it, but when [ got it home |
found there was no rust, no damage to
any of the nuls and belts, nothing
broken, the gears, spur, bavel, worm
and rack show no wear. All the ways are
in excellent condition, the whole beast
was just covered in grease and gunge,
and underneath | am finding a real
Cinderalla. So far, the only major
replacement is going to be the two
duplex bearings in the quill sleave, and
that is mainly through dirt ingress. |
suspect 8 swallows nest fell into it

Iam writing @ manual for it as |
dismantle it complately for refurbish to
néw, painted hammertone sea green to
show off the polished handlas, levers
and graduared dials, etc. Sounds yuck,
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but is beautiful to behold. But | have
no handbook, and | would dearly love
ro have either an original maintenance
manual, or a good photocopy. | have
never seen one before, and have never
heard of the company, | don’t krnow if
it even still exists. | would appreciate if
anyone can give me any history or
information as to its existence. | am
willing to pay full costs of the above
and loeok forward to hearing from
some kind parson out there in
‘swarfland',

Please reply to Ray Teicher, 2/8
Evelyn 5t., Moe, Vicloria, Australia,

Is anything new?

From Marcos Diniz, Lishon,
Portugal
I have a couple of treasures I'd like to
share with you technelegy huffs. |
hope you'll find them as thought
provoeking as | did
fterm 1 - If you wisit the ruing of Ostia
(the harbour used by the anciant
Roemans), you'll find a bronze faucet.
somae Bin. or 7in. diamater. dated from
the 4th to the 6th century A.D., that
was used to turn off the water supply
for the entire city, and it looks as if it
was turned in a latha,
ftern 2 - In the Xi'an Archaeological
Mugeum, China, you can see a bronze
sword, dated from about 200 BC., that Is
described as chrome plated! They say it
will still slice through 19 sheets of
papaér.
Alas, in neither case was | able to take
a phote, or even get very close to them,
But, there they are! and | would graatly
appreciate some feedback on this,

Disposal of chemical waste

From Dr. R, Stephen, Hambleton,
Rutland

In your Editorial in M.E.W, 42, vou
mantion the problem of the disposal of
waste sulphuric acid, This can easily be
disposed of at home if the acid is mixed
with a substance to neutralise it. There
are lots of readily available substances
that can be used, e.g. garden lime
(calcium oxide), calcium carbonate
(marble chippings) or washing soda
(sodium carbonate),

All these substances will react with the
acld to form a totally harmisss product,
In the case of the caicium compounds,
the acid forms calcium suiphate, and with
the sodium carbonate it forms sodiurm
sulphate. Both these substances ¢an be
disposed of in the dustbin without any
prablem to anyone. The acid is simply
added to the marble chips etc. contained
in a plastic bucket big enough te contain
everything. Initially the mixture will fizz
like mad, giving off carbon dioxide. The
dcid will be completely neutralisad when
all fizzing stops. What is now laft Is a
quite harmless mixture of water, caleium
carbonate and calcium sulphate.

It would be perfectly safe to throw it
away in the garden.

LINE

Changewheel information

From A Hennessy, Dublin, Eire

I note your request for data on change
wheels for various lathes. My lathe,
bought for £40 abour 35 years ago, is fairly
unusual, though | eccasionally see one
offered in the secondhand lists.

It was manufactured by the Logan
Engineering Co, of Chicago, Winois, and is
somawhat similar to a South Band, with
raised vee ways. Its main vital statistics are
as follows:

Betwwen cenires 24in.

Swing over bed (no gap) 10 12in. diamater.

Headstock spindie: Bwll bearings Jin. bore
claar. No. 3M.T,

Spindie noss: 1'2in. dia, x 8 TP

South bend attachments for Sin. or fight 10 lathes wal fit)
Tailstock spindie: No. 2M.T

Dvive is by a thres-stap flat puliey. Together with
backgaar mvd a two-step motor pulley this gives a
range of 12 speeds from 25 to 1200 ep.m.

Power cross fesd #s avallabile
Loadserew: §TPL

The change wheels are .n Mnm
Dp

Pressure angla: N 112 deg.
Width. 7: 16in.
Bore: ,,3 .
Keyway; 1Bin. wide
The standard set was as follows:

16,18, 2x 28, 2 x 32 35, 40, 44, 46 48 52 54 58 2 %
60, 64, 72

With these all standard American and
British threads can be cut, and fine foads
can be sef up,

Some wheels were missing when |
bought the lathe and others were damaged.
I succeedad in casting three new teeth into
the 72T wheel many years ago, using the
sound teeth. The fix is working perfectly
still. However, by diligantly scouring scrap
yards with a sample gear in my pocket |
have armassed an extensive collection of
gears and have had considerable fun
converting them to serve in my change
wheel collection. Hardened gears have 1o
be softened and u-m.ﬁsy they have 1o be
bushed and bored to =/8in. | have found
that this can be done with sufficient
accuracy by simply halding the gear in a
good 3-jaw chuck (about 98% of the timel)

| have alzo found that for change wheel
(or dividing) duty, where the loading is
light, 20deg. and 14 a?deg pressure
angle gears can be run together
succassiully.

Among my exira wheels are ones of 21,
27, 42 and 50 teeth. These enable me to
cul matric threads using the ratio 200:63
whrch equais 3, 174603.

18in, = 3.175mm so the above ratio
matches this with an error of only 1 part
in BOOO. Asg this is only 0.0Tmm in 80mm, |
think it is as accurate as is needed for any
purpose unless you are making precision
leadscrews.

I give below a table of change wheels
lo cut some metric threads. The first and
third in @ach line are drivers, the second
and fourth are driven. Idiers to be
interpesed as required;
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fwelve months now
and | have seen articles
that centained
photographs of these
lathaes, with which |
gather that their
owners are very happy.
The reason for this
raquast is to become
farmiliar with the
different models that
were made and
exportad to this
couniry, as there are
sometimes secondhand
machines for sale irr the

2.50 42 40 30
60
36
44
3.00 42 40 36

or 21
2175 42

P
oo

Pitch mm  Driver Driven Driver Driven
0.5 21 50 24 64
0.75 21 50 36 64
1.00 21 50 24 32
or 21 50 48 64
1.25 21 50 60 64
1 1.50 21 40 36 40
1.75 21 40 42 40
2.00 42 40 24 40
2.25 42 40 27 40
40
40
48
40

2.75mm pitch has three pairs of drivers
arvd driven

Other metric pitches can also be derived.

Note that the 21 and 42 tooth gears are
the key gears enabling the ratio of 20063
to be sel up with only two steps for most
meric threads,

(The abowve letter is typical of a number
received in response to the suggestion that
we should gather data on the specification
of lathe changewheels. Thanks to all who
have replied. Plaase keep the information
coming - the more the better,

Readers owning Logan Lathes may be
interested 1o leam that spares and repair
pans are still avatlable from Logan
Actuator Co, 4956 N, Elston Ave, Chicago, I
60630. Tel. 312-736-7500. Fax 312-736-6854.
Address enquiries 1o George or Scout
Logan. Especially listed are Gears, levers,
crossfeed scrows and nuts, but many other
parts and accessories are available, both
for lathes and shapers—Ed.).

A larger lathe—information sought

From Anthony Walton, Tulse Hill, London

I weould be grateful if any of your readers
could tell me the make and mode! of the
smallest lathe with a FOUR Morse Taper
spindie, whether in current or anly former
production.

Preferably such a lathe should have:

a) 8 FOUR Maorse Taper tailstock. and

b) a flaf (not vee) bed, even if the flat
bed is split down the middie, and

) the modemn geared head for screw cutting.

Bust the main requirement is a 4 MT spindle.
South Bend lathes
From B.T. Kyle, N.S.W. Australia

I am writing to you in requost for

informarion on South Bend lathes. | have
been a subscriber to your magazine for
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local papar, which |
gather would be older
moedels,
I have a lathe at the
maomant which is
Chinese; it is my first
lathe and although it is
quite simpla in design
and accurate in its
machining, the quality
is just not there.
If you cowld halp with
32 this request or sdvise
~ me of someone why
may be able ro help
with information about
thesa lathes, it would be very muoch
appreciated.

Request for a cutting speed
spreadsheet

From Mike Atkinson, Nr Callington,
Cornwall

! find a lot of the information in your
Data Book invaluable, particularly the
thread details and am sure much of the
aother information will be of use to me
once | have moved on from the beginner
stage.

| seem to rermamber reading
somewhere your request for other
details that might be of use, | am
therefore wondering if you might supply
a set of cutting speed tables for use on
the lathe and milling machine.

{ have a list { did find for milling
which improved the finish | have been
getting as | was running a too slow a
spaad but what really brought the
matter to light, was when | bought one
of the Arrand 16mm index tipped mills
and faund that it should run ar 2900
rpim,

I telephoned Arrand to check that my
maths was correct and their technical
department assured me they had been
run at 4000 rpm in aluminium,

Some form of table giving rpm based
on diameters of various materials for
HSS & index tips would be very useful, |
personally rely on index tips as they
give a superh finish, last well and do not
need any expertise or special machinery
to re-sharpen them.

I have been trying to ger a
spreadsheet to list the materials and
gample cutting speeds with a view 1o
getting the calculations done by
spreadsheet, but so far no success, |
seem to be struggling here as well,

| hope the suggestion is of use to you,
meanwhile | will have to get my pockel
calculator out and estimate the rpm

based on the little information | have,
{Has any reader constructed such a
spreadsheet which he would be
willing 1o make available to
others?—Ed.).

Back numbers of M.E.W. and a
search for a DC speed controller

From A. J. Frost, South Wigston,
Leicestershire

| have bean & regular subgeribar to
Model Engineers' Workshop from issue
No. 18 and, wishing to obtain a full
collection, have managed to purchasae
many back issuas, but it is frustrating to
find that most of the earlier issues are
now not available. | cannot obtain issues
No. 2 4.9 11 & 14, and | am informed
that there is no intention of reprinting
any of these. | feel that there are many
individuals like myself, who would
appreciata the opportunity o obtain a full
set, Suraly, it must be to your financial
benefit if all back issues were available,
even as photocopies.

I have bean attempting unsuccassfully
to build & 110V DC Speed Controller for a
shunt wound motor (Table Traverse for a
Bridgeport Series 1 Universal Milling
Machine) and although | have made
many suvccessiul electronic projects, from
computers to other diverse circuits, |
have also had failures, and the DC
Controller featured in issue 3 (Winter
‘80/91, page B0, ref. E Hadden Deering)
consiructed for the above motor, was one
of them. In lssue §, Scribe s Line, G.
Bartlett (page 53) makes a passing
comment to the H-I circuit that this be
avoided “mistakes and all®, | suspect that
some correction was made in Issue 4, but
since no back issue is available, tha
project has been put in the drawer
gathering dust,

I have also purchased the two Nexus
Workshop Practice Books on Electric
Motors by Jim Cox, finding them both to
be extremely Informative, but again an
3I!empi to adapt the circuwits within for

/2hp DC has not proved successful. If
any reader has successfully built a speed
controfler that will operate with the 370
walt shunt motor described, and which is
suitable to operate s milling machine
table with the varying feed rates required
for machining, then | wouwld be obliged
for any details, or of any successful
adaptation of the other circuits
mentioned.

Still room for the vertical slide

From Richard Atkins, Wanganui,
New Zealand

The Editor’s Bench for Mar/Apr 97
quotes a visitor from Australasia as
saying “Why not buy an Asian Milling
Machine...”, suggesting that vertical
slicles are old hat,

Many years ago | bought one and
disposed of my vertical slides. Five years
ago I moved into a retirerment village,
entailing a severe reduction in available
space. Result, a vertical slide ordered
from Warco,. and the mill and other gear
disposed of.

We hawve to adjust to circumstances,

-
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