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L)
n the Winter 90 issue of Mode/
Enginoers” Workshop published mid
December, Stan Bray the then editor
included an article with a Christmas flavour.

One factor of the change from quarterly
10 two menthly publication, now mesns
that this edition, issued early Novemnber, is
the last before both Christmas and the
International Model Engineer and
Modelling Exhibition, to be held at the
Alexandra Palace between the 29th
December and the 5th January

| wonder whether, like me, you give out
hints for items that you would like as &
prasent at this time? For my part, tools have
been the order of the day since the age of
ten,

One item that appeared regularly, and
caused much amusement (O the non-
engineering members of my family, was a
linch Jacobs chuck with a number two
Morse tapeér

Aftar many years, my wife braved the
front door of the local (well, ten miles away)
lathe merchant, and my chuck was at last
arased from tha list. | do hope you will be
as fortunats.

But Christmas is a time of giving as well
as receiving, so in view of the timaspan to
Christmas you will find included in this
issus, a weather station, an item that will
make a nice Christmas presant for a friend.
| do hope you will consider this once-in-a
while diversion from our normal type of
project a good idea.

With regard to tha Exhibition, | hope as
many of you who can, will attend; if you like
to énquire at the organisers’ stand, to
datarming if | am there on that day. | would
be delighted to meet some of you,
particularly those who have corresponded
with me,

In the last issue we have an item
regarding edge finders, and a reader has
questioned why one of the iterns in the kit
shown did not get a mention. This was
intentional, but in view of the query, a very
briaf explanation with picture is being
prepared, hopefully to be includad in this
issue,

| mention this fact mainky as an
introduction to the question of the time
between the publication of ons issus and
the date at which the next issue has 1o be

December ‘N /January '92
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completed by me for production to
commence. This time is about two weeks,
s0 if you wish 1o comment on any item in
one issue for inclusion in the next, this
must be sent within a few days of receiving
YOUr COpy.

Of course, anything received after this
tima will ba resarvad for a later issue if it
merits this, so if you are unable to respond
rapidly, do not let this put you off writing.

A reader has asked whether we can
supply gears for the Myford series seven
Quick Change Gearbox describad for
construction in the Winter 9 issue, The
quick answer to this Is no!

This has led me to enquire the cost of
purchasing a set of gears and, as expected,
the cost of a single set would be
prohibitive, but If, say, five sets were
ordered together, the cost will be around
£180 for each sel.

Should any reader be imerested, pleasa
write 1o me and | will, if sufficient are
interested, put you in touch with the
manufacturer. If each reader were prepared
to provide the blanks ready machined, a
cost of around £100 is probable, though
this would make organising the facility
maore difficult.

Following the indication in the Oct/Nov
Issue of the inclusion this time of an article
detailing the construction of a digital
readout, | have had much enthusiastic
correspondence about the item. This is a
demanding electronic project and is
therefore covered in greater detail than is
normal — | hope that this level of detail will
make construction a possibility for a wide
range of readers, For those for whom cost
is impartant, the total for parts purchased
from the suppliers indicated, will be around
£135,

For those readers to whorm alectronics is
a non-starter there are plenty of other
interesting items to construct in this issue
and it is unlikely that such a complex
#lectronic project will appear again, at least
for many issues.

The toolmakear's hammer is a vary
interesting project and the subject of the
centrefold, This is a simpler project than
normal for this, but is an attempt to
produce an occasional centrefold which is
sufficient in itself to complete 3 project

without the need for additional text or
photographs. However, we'll still keep the
centrefold predominantly for the more
complex projects.

Your workshop is no doubt already
wired up with its electrical system. Even so,
do please read the article on the legal
requirements for such an installation. As &
result you may feel some adjustments (o
your system would be desirable both for
the safety of yoursell and the workshop
itsalf,

May | also take this opportunity to
remind all readers that articles for
publication are always being sought. So if
you have made any item worthy of being
shared with others, please write to me
giving some initial details. A fee is paid for
all articles published.

| am finding that | receive in your letters
many requests for articles on specific, and
sometimes specialist subjects. Details of
these will be published in the next issue,
with a view 10 encouraging those readers,
with specialist knowledge, to share this
with s all.

My reason for delaying this, is that your
replies 1o the readar survey, at present
being received, are also adding 1o this list.

In this respect, it has also been
suggested that the results of the survey
should be published, and this will be done.
| must confess that irrespective of its
purpose for the magazine, | find it
interesting reading, comparing my own
equipment and aims, with those of others.

Another request that has appeared a
number of times is for an index to be
published. | am adding the contents of the
magazine 1o date, into a data base, which
will be sorted in numerous ways. This for
the benefit of myself, but will also provide
the details for an index to be published
shortly, and then periodically.

Finally, one would think by printing as
part of the geometric chuck article, in the
Aug/Sept issue, the actual printout of the
computer programs (page 75), that no grror
could occur ! Unfortunately, as two lines
530 & 590) were much longer than the
rest, our designer rearranged thase to
reduce the width, and as a result. left out
an asterisk from each,

Tha concluding part of both these lines
should read:

(0 +V1 =(V1*V2))*THETA +PHI2))

| would thank Mr Nicholson of
Neawcastla for pointing this out, and
apologise to any reader who has been
Incorvenienced by this

With the turn of the year approaching
the Model Enginear Exhibition at Alexandra
Palace will be a must for most of you to
visit. If you are quick you could still possibly
get an entry In, workshop appliances and
tooling are usually not the best supported
section of the show, yet we all need tools in
order 1o build better modeils. | hope that
there will be a bumper entry this year in
these sections. Even if you are a long way
off getting the equipment to the show ks no
great problem, ASP. run a pick-up service,
a phone call to the Exhibition office on 0442
66551 will give full details.

The show is from 29 Decembar — 5
January, full detasils are slsewhare in this
issue, | shall attend several days during the
show, and hope to meet and chat with
many readers,

Finally this tima, may | take tha
opportunity to wish you all the
compliments of the Season, and a happy
and peaceful 1992,



SCRIBE A

LINE

Your views, your pages! Your opportunity to make your point, ask
the question or simply pass on a snippet of interesting advice to
others. Your letters for publication in Model Engineers’ Workshop

are always welcome

SILVER STEEL
n our first letter Mr C. Clarke of Ryde
describes his frustration with his
supply of Silver Steel, and also
requests help for a problem he has with the
downfeed on his milling machine which he
axplaing i graatar detail in a second letier,

I am entirely a self-taught and probably
a poor engineer but absolutely absorbed
with your magazine and the problems |
encounter. Regarding turning Marse tapers
on an amateur’s lathe, | wonder if my
method may inferest your readers

When you get the top slide and tool set
to produce a perfect taper (about 1.in 50 in
my casel) immaediately turn up another
piece of sieel about 2. tapers long then
place the taper in the headstock and turn
another taper on the other end. | defy
anyone to forge turning up a few spare
fapers under these circumstances anyway.

The double taper can then be used to
set the top sliide for any future tapers
required. The unique advantage of this is
that it discounts a tool which is not exactly
ar cantre height as a feeler gauge passed
between the master taper and the tool is all
that is necessary (@ achiave a quick good
result. The method of tapping around the
tap sidde seems endless, Also make sure
the final finishing cut is removing so little
that rool fiex is eliminated.

My next tip is written tongue-in-cheek
&5 | am gure no-one will spprove. However,
it 15 written in the heat of the mement with
oily hands!

Keep your stock of silver steal in three
saparate boxes:

Box one for grandfather’s stock and
those rods purchased for id each. These
are suitable for machining and dead
straight and true.

Box two for rods purchased in the last
twenty years. These often have hard ends
and need annealing if one Isn't going to
break expensive tools.

Box three for 1991 stock. This is totally
suspect. Throwing the rods in a bonfire,
running themn all over with a coarse file is
no guarantee that dies, cutters, taps, elc,
will not shatter on hard spots

| say. roll on 1992, when | have box
fourGerman and French silver steel
Perhaps Mr Stubbs might like to note my
irate views!

Finally, | would welcome help from
readers of your excellent magazine to tell

6

I have a milling chuck which is a sort of
Autolock, so something is happening in the
quill which moves the index, as the bit
cannal move in the chuck, Anyway, it
machines parfectly fiat s0 nothing moves
once a seltting is made and locked.
However, when unlocked the index seems
to have wandered,

T SLOTS ALTERNATIVE

There has been much correspondence
on tha subject of the circular tee slots
required in the cross slide published in the
June/July issua, and not least the method
of machining same.

Mr W. Rose of Rushden, Northants has
an alternative, though it would require the
spigot on the underside of the top slide to
be increased in diametar, but this should
not be a problem, In fact, if made as a bush,
both a close fit on the spigot and also in the
hode in the cross slide, it need not be fixed

ALTERNATIVE TO CIRCULAR TEE SLOT.

CAP SCREW

ALTERNATIVE STUD & NUT
FIX STUD IN KEEP PLATE
WITH 'LOCTITE'

TOP SLIDE
o

© CIRCULAR KEEP PLATE-

(ROSS SLIDE

me how to stop my Taiwanese Minor Mill
fram snatching when trying to set on a very
small increase in milling depth.

Mre C. Clarke
[

Not a word to Mr Stubbs — but what |
actually do is to put his steel in a friend’s
pottery kiln, However, surely Mr Stubbs
shoutd have done that for us? Even so, |
bg;ﬂ one piace that has remained hard
19911

SNATCHY MILLING

An extract from Mr Clarkes second
letter:

With regard to the milling machine: |
lock the quill before machining. If | need to
take off a couple of thou more, | uniock the
quill with the machine stopped; 36t 6n two
thou and nothing happens - the bit dogs
not even towch the work! If | set on two
thou with the machine running (essential if
milling a cemtral hollow) the bit jumps in for
the full sfack in the quill gear. No doubt this
can be got round but | cannot calibrate the
amount taken off by the machine index

The raason | mention this, was because
a regular correspondent to Model Enginger
describing how he designed a slow speed
gear (30 RPM | think) in passing said he had
snaich, buf implied that he got this by a
ricliculously simple modification. This has
embarrassed me, as | cannot fathon out
what he did which makes me look very
foolish

to the top slide,

I am not happy with the method shown
being used for machining the circular too
slot in the arficle relating o a teo slotted
cross slide recently published, and feal the
following which would avaid the
requirement for this, s better proposition.
~ The method | propose is not eriginal as
it is used by Harrison on their L5 lathe, far
superior to the Colchester which uses the
same arrangement as in the article. .1

The top slide has a larger spigot through
which the clamping screws pass, the cross
slide is bored to take the larger spigot, and
is further counterboved on the underside to
take a keep plate tapped to take the clamp
screws, by this means the top slide is held
and yat is permitted to rotate through a full
360 degrees, the arrangement is best seen
in the drawing.

As an alternative to using screws, siuds
could be fitted being held with Loctite.

W. Rose, Rushden

FINISHING METALS

Mr. D. Evans of Blackpool has a problem
which | am sure readers can solve.

| would be very grateful if any of your
readers could supply me with information
regarding the finishing of non-ferrous
materials?

Your magazine has done many fine
articles on similar subjects, but the
simphcity of buffing and palishing has

Model Engineers’ Waorkshop



possibly been overlooked. The type of
information | am very interested in is the
peripheral speeds recommended for brass
and aluminium. Also | would like to find a
good clear lacquer, and where it can be
obtained.

Congratulations on a very excellent
publication.

D. Eaves, Blackpool

PARABOLIC MIRRORS

Mr K. Hamer of Colne sent us this brief
letter, im reply to the poser in a previous
letter from Chris Dyos.

| was very interested in the letter from
Chris Dyos (Scribe a Line Oct/Nov) in which
he states that if a cylinder of liquid is spun
round on its axis, it will assume a parabolic
shape.

This is quite correct, and 1s in fact put to
use in a telescope mirror. (USA | think).

The liqguid was mercury and the focal
length could be altered by variation of the
speed,

Fhe explanation of why il assumes a
parabolic shape is probably connected with
the vortex which is all about varying
speeds and the distance they are from the
cantre.

The telescope was not @ success due o
problems with the drive mechanism, but it
proved the basic principle was sound.

May | congratulate you on a vary good
magazine.

K. Hamer

SUDS PUMPS

Now some thoughts regarding suds
pumps from Michael Dover of Truro and
with which we close this subject.

The recent letters regarding controls of
suds pumps reminds me of a similar
problem | had many years ago on a much
larger scale.

| was in charge of an open-cast mine
where the water collecting in the mine
sump was pumped out by two six inch

single stage centrifugal pumps. Usually
only one pump was required but due to
rain or drought the flow varied but never
stopped.

The sccepted method was to employ a
pump attendant until shartage of labour
made this impossible, switchgear that
sensed the wailer level by electrodes
dipping in the sump was then installed to
stop and restart the pump, This wovked
well until the electrodes became insulated
with a goo of oll, grease, cotton waste and
sawdust,

The solution which worked for many
years was to fit a butterfly valve in the
pump suction below the lowest water level
and abowve the strainer, this was worked by
a large ball float as shown in the sketch
below.

Centrifugal purnps have an advantage
over positive types in that the power falls
as the quantity of water is reduced even if
this is caused by increased pipeé frction or
head.

Another trouble was the formulation of

a vortex over the suction allowing air lo
enter the pump and loose its prime, this
was prévented by leaving bits of wood
floating in the sump,

M. Dover

ODD MYFORD

Can anyone help Mr Haolben of Ashbury?

Having recently bought a second-hand
Myford ML7 lathe | found it was fitted with
a modification using an extra lever to right-
hand side of the lead screw in the area of
the change wheel cover, and | have not
been able to find out what this lever is for
and nor have several friends | have asked
about this,

Having studied Fig. 10.9 on page 141 of
lan Bradley’s Myford series 7 manual, | see
this lathe fitted with an identical lever
which is arranged to move the change
wheel in and out of mesh although there is
no mention of this lever in the text.

M.J. Holben

WATER 1 HIGH.

LEVEL{ e et
==
STRAINER

o
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MYSTERY LATHE

Can anyone help Mr Steve Sinclair of
Alnwick identify this lathe?

| would be grateful if you could help me
1o identify the above Lathe and forward me
the manufacturer’s address.

The SR-80 was found in a scrapheap in
Nigaria a few years ago, after removing
soveral coats of paint | discoverad it was
practically new but missing a few gears for
screwcuiting.

If any readers can help me, | would be
grateful for manuals etc, all costs will be
reimbursed.

Steve Sinclair

TOOLMAKERS' CLAMPS

John Jennings of St. Albans comments
on two items from the Oct/Nov issue. The
variation to the normal toolmaker’s clamp
design looks a very useful idea.

1. Collet Chuck for Compact 5
{as you saw on your visit)
| made a similar nose adapter o that
shown as the FIXTURE (Fig 2) so that my
Unimat 3 chucks including the collet chuck
could be used on the larger lathe.

For the latter chuck a really good fit was
required and | found that it facilitated the
job to produce 8 plug gauge the same size

7
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MORE ON CLAMPS

Dave Feasey of Matson Glos. makes a
very similar suggestion regarding
toolmakers clamps, and also offers some
interesting ideas for their use, itis
surprising that these type are not available
commaercially, or are they?

Hawving read your article “Toolmakers
Clamps” | thought other modelmakers
might be interested in a different type of
toalmakers clamp.

The advantage of this clamp is that the
threads are all one way. so they don't get in
the way as much as normal clamps.

If you use several made from the same
stock the square section can be used §s
parallels. If you make them from material
smaller than the grooves on your milling
machine, then you can clamp the job onto
the bed, and still keep it clamped together,
for removal to another operation or
maching.

Dave Feasey, Matson

SCREWED AND
PINNED OR
BRAZED.

as the Compact 5 nosa - which Is of course
inaccessible when the lathe is cperational,
The plug gauge is easy to machine — use
free-cutting steel g little larger than the
rose diameter. The run off grooves help
final turning to size and it doesn't take
much longer to produce a double-ended
version to give early warning of coming to
size. Stone off the sharp edges to ease
entry. | can confirm that the finished
dimension should be 40.00mm. Using the
gauge, the nose adapter mark Il fitted
bartter than the Emco Compact 5 collet
adapter.

Inciclentally, other readers like Gordon
Lewis who are (rightly) alarrmed at screw-
cutting at 200 rpen without a half-nut to
disengage might like to construct the siow
speed attachment | dascribed in Model
Engineer (17-30 June 1983) which gives a
35 rpm minimum. [Photocopies are
available — please write for 8 quote — Ed]

‘2 For many purposes the “single sided”
toolmaker's clamp has advamages over the
traditional pattern described, for example
clamped objects will often sit happily on
the bench using the clamps as feet. The
general arrangement is shown in the
drawing and apart from the mechanics the
same dimensions can be used as in the
wrginal article, the optional lifi-off device
being added if preferred. Toolmaker's
clamps, made to either pattern, siso banefit
if they are made from rectangulsr material
aligred with the large dimension parallel to
the operating screws.,

John Jennings

TWO JAW CHUCKS

Can anyone help Mr Gunston of
Northallerton resolve his problem regarding
this unusual chuck, or have any information
of its origins?

| wrote to you in July regarding an old
chuck | have. You kindly replied and
enclosed a copy from Model Engineer's
Handbook, [Amus Books, £6.95 plus 20p, p
and p — Ed ] mgarding Jacobs Tapers.

From the copy you sent me and from
measurements | took from my chuck |
concludad that the arbor sizé in my chuck

was JT33. When a friend took my chuck to
his local Tool store and got an Arbor 2MT/
JT33, he tried the JT33 into the chuck and
it only went in slghtly with about [” still to
go. That seems to indicate that it's not a
Jacobs Taper

As you said, if | was unable to resolve
this problem, you'd print my letter in MEW.

This time I've enclosed some photos of
the chuck which my wife taok for me.

The Chuck body rs about 2125 in. diia,
The jaws open 0-] in. There are some very
faint markings. *Positive Drive™ around the
body fallowed by a Pat No and then what
dppears like a date of 1903/8 it's very
difficult ta make out 3 or 8 On the front
face is a very faint marking which looks Iike
“BRITSON" followed by a Patent No. There
is a ) im. hole in the centre of the plate
aliowing access to the jaws, On the end of
drive spindla is a ; in. square hole.

There are two jaws which move in and
out at 90 deg in to the main centre ling
through the chuck.

On one of the photographs is what is left
of the arbor | rermoved out of the chuck.

So if you print my story, hopefully
someona will recognise my chuck and give
me information about the taper in the
chuck

M.J. Gunston

Model Engineers” Workshop




CIRCLIPS

Mr Salter of Woodend, Staffs offers this
suggestion for a possible supply of circlips,
requested in an earlier Scribe A Line letter.

With ref to Mr Steprhensons letter on the
subject of abtaining circlips for the Drilling
Dapth Gauge project by Mr Coe. Many
such clips are wsed on cars Le. in hydraufic
assemblies and na less than eight to hold
together the U J joints on the prop shaft,

Therefore a local car spares shop may
be able to supply one offs, or if not, &8 word
to 4 car repair garage may prove fruitful, as
when new U Js are fitted, the repair kit
comes complete with new clips, the old
ones are perfectly serviceable for use with

this profect.
Mr Salter, Staffs

FASTENERS

Brian Taylor offers an alternative
solution 1o the supply of circlips.

Having been faced with a similar
problem to that describact by Mr
Stephenson (Scribe a line, Oct./Nov. issue),
| draw on experience and offer a
suggestion which worked for us in a wide
variety of similar applications. We made our
own odd-ball ‘circlips” both internal and
external, from piano wire which is readily
available at model shops. Using the lathe
we wound piana wire springs on over size
wooden mandvels (under-size for external
types). After cutting single-turn rings we
bent the two ends radially inwards f(or
outwards), 50 providing convenient lugs for
closing by fong nose pliers or opening by

On one occasian we used the methaod fo
make a jJumbo version, an internal retainer
ring to suit & 10 inch bore; at the opposite
end of the scale, we cut lively little devils
from the coils of junked springs.

Brian Taylor

COLOURS IN THE WORKSHOP
Mr J. Scott from Lincolnshire wrote in

with the following observations and

conclusions that he recently arrived at in

his workshop,

For a long time | used an oid pre-war
iathe in my shop. ! never got around to
really cleaning it up and repainting it, so it
remained in the colour typical of its time, a
dark green which over the years had
become discoloured 1o a rusty brown
colour with the passage of swarf, cutting
oif and alf the other workshop
contaminants.

Recantly | obtained a new machine, one
of the Far Eastern imports, but painted in &
leght green colour. The old lethe had to go,
there wasn't room for the three of us in the
shop. Apart from giving the shap a good
clean-up before instailing the new fathe |
did nothing in the way of redecorating. yet
with the inclusion of the new machine the
shop seems lighter and although the new
lathe is bigger there seems o be more
room in the working area. | had never
considered this point before, but it certainly
seems to make a difference to the quality
of my work. The family claim that I am
ﬂdfngmmu‘mmmnmopmmmr

lov

Have any other readers noticed this in
rhm%dmpa,ormlddudkxgnwssﬂ?m

J.
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Sawmuaker mfdarmfck and heat
shunt for clipping onto the leads
qf_dwcatﬁmmmtsduﬁny '
soldering.

ELECTRONIC

The early success of any electronic project will depend very largely
 on the approach to assembling it in the first place. This short article
has some useful suggestions and recommends a methodical
approach as being one which will avoid too many false starts

hen building an item of

W electronic equipment based on a
: tried and tested design, the areas

for problems to occur are limited, being

‘basically as follows:

1. Faulty manufacture.

2. Faulty components,

3, Damage caused due to errors in testing.

By far the most likely cause of a

problem will be due to faulty manufacture

of the assembly. Whilst components which

are faulty when supplied new are possible,

this is not that frequent if purchased from a

reputable supplier, though electronic

components if they are going to fail in use

will frequently do so in the first few hours

of being on power. With care, damage on

test should be an unlikely occurrence.

Faulty manufacture

Faults in manufacture can be divided as
follows:
1. Poor soldering.
2. Wrong component fitted.
3. Component fitted the wrong way round.
4. Component not fitted.
5. Component damaged by heat when
soldering.
6. Wire links missing or fitted in the wrong
place.
7. Stripboard tracks not cut in correct
position.
8. Mechanical damage.

Poor soldering

Soldering is an acquired skill and easily
lost if not used for some time. Even those
who have reasonably mastered the process
in the past should practise a few joints
using spare components and a piece of
stripboard before proceeding with the
actual assembly. Those with less
experience should do likewise but making
as many joints as is necessary to fully
master the operation.

The first essential is a soldering iron of
suitable size. The very smallest irons of
about 15 watts and with a tip of say 1-2mm
diameter may be necessary for the very

10

densely packed assemblies with very fine
PCB tracks, but these cannot store the
required energy in their tip and cool down
if applied to a larger joint arrangement,
resulting in good joints being difficult to
achieve.

A larger iron of about 25 watt rating and
with a bit around 3mm will be about right.
This will store sufficient heat energy in its
bit to enable the joint to be made rapidly,
which is preferable as is discussed later. A
stand, whilst not essential, is highly
desirable on safety grounds, and will
probably contain a cleaning sponge,
another essential feature.

To produce a good joint the condition of
the component lead and the PCB track are
important factors. With these purchased
from reputable suppliers as detailed in the
accompanying article this should be no
problem, but if in doubt, the component
lead can be cleaned with a sharp knife or a
clean piece of fine emery paper, and even
tinned with solder prior to placing into the
PCB. Do use an appropriate solder, 18 swg
60%tin 40% lead Multicore type should be
ideal.

Now to make the joint. With the
component in place and taking note of the

requirements for this as detailed later, the
leads should be left full length and splayed
just slightly on the trackwork side. The
degree of splay should be sufficient to
capture the component, and should, if
practical, be in the direction that the track
leaves the pad, for if it were to be bent
towards an adjacent track or pad, this may
encourage the solder to build up in a
manner to bridge over, causing a short
circuit between tracks.

Some instructions on the method of
soldering recommend that the end should
be bent flat along the length of the
appropriate track and soldered. Whilst this
is probably slightly better in terms of a
realiable joint, it does have the major
disadvantage that components fitted this
way become much more difficult to
remove.

To make the joint, with the iron hot, first
wipe the end of the bit on a damp sponge
or cloth to remove any scale that has built
up. This should leave the end of the iron
looking bright but largely free of excess
solder. Now melt a small portion of solder
onto the iran; this will give the iron a soft
end which will hug both the lead and the
PCB pad when the end is applied, and thus
assist in the essential rapid transfer of heat
from the iron to the component and
trackwork. The end should be applied in a
manner so as to contact both lead and
track, and almost immediately the end of
the solder applied into this area, so that
additional solder rapidly melts and flows
around the complete pad and in contact
with the component lead.

From the time the iron is applied until it
and the solder is removed should be no
more than two seconds and preferably only
1} seconds. The joint should finish up with a
bright appearance with the solder having a
feather edge at both the lead and the track.
This is a sign that the solder has thoroughly
wetted the two parts and a satisfactory
joint is made. The component should not
be moved during the solidifying stage for, if
it does, the joint will take on a frosted
appearance and a suspect joint will result.
In this case it shoud then be remelted and
left undisturbed to harden again.

The amount of solder left at the joint
should be a minimum to give a satisfactory
result — additional solder will create a
number of potential problems. It will take
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longer to cool and make problems from
component movement more likely, but a
greater problem will be the additional
likelihood of the solder bridging across to a
neighbouring circuit. Other potential
problems will be discussed later.

After two seconds, should a satisfactory
joint not be achieved, then the iron should
be removed and another attempt made
after the area has had sufficient time to
cool, probably 15 seconds.

This process should be repeated until
the necessary ability is achieved —itis
foolish to proceed with assembly of an
actual project until this skill is mastered.

Wrong component fitted
The next probable cause of a problem is
the use of the wrong component which can

INTEGRATED CIRCUITS
ALTERNATIVE MARKINGS.

OTHER SIZES MARKED SIMILARLY.

gt

De-soldering a component using the
soldering wick.

be due to a number of reasons. Being able
to recognize the component is the first
essential requirement of locating the
correct component and for the larger
components this should present no
problem. Most carry the full part number ar
the value clearly marked; integrated circuits
and large capacitors are typical of this.
Smaller components are frequently
marked using some coding system, such as
the colour code scheme used for resistors.
Those readers who do not have any
reference charts giving details of these
coding systems could purchase from
Maplin their Construction Guide ref XH79L
which costs a few tens of pence and also
includes some useful constructional
information, or similarly the Modellers
Guide to Electronics from Greenweld
Electronic Components (0703 236363) also
at a similar price. Greenweld is another
useful source of electronic components.
Having established an understanding of
component markings then divide the
components into groups in accordance
with the parts lists for each individual
assembly, placing those assemblies not
being made at the time to one side. With
the components split into groups, choose
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one group to start assembling and make
one final check of the components against
the parts list. This tidy approach will help to
avoid the accidental fitting of a wrong
component, and also help to avoid leaving
components out.

Component fitted the wrong
way round

Having chosen the correct component,
some must be fitted the correct way round;
resistors and most capacitors can be fitted
any way, but all semiconductors {which
includes ICs, diodes, and rectifier bridges,
etc., and some capacitors such as
electrolytics and tantalum types) must be
fitted the correct way. This information is
included in the chart with this article
showing the mechanical orientation
compared with the circuit diagram symbol
— again the above-mentioned guides have
details of help here.

Component not fitted

This is another probable area for errors
and also includes the omission of wire links
which are frequently required. A systematic
approach to the assembly should make this
situation improbable.

Component damaged by heat
when soldering

Providing the art of soldering has been
mastered, this should not be a problem but,
even so, some additional precautions must
be taken as follows:

Transistors, tantalum capacitors and
diodes must be mounted with at least
1 inch of lead showing on the component
side. This helps to avoid the heat of
soldering reaching the internal delicate
parts of the component. As an additional
protection, each lead can have a heat shunt
clipped onto it on the component side
during soldering — these can be purchased
from Maplin (Part No. FR10L) and cost less
than a pound.

It should also be understood that the
PCB can be damaged by excess heat
resulting in the track losing its adhesion
and coming away from the insulating
material.

We said earlier that if a joint failed to
produce the desired result after two
seconds it should be abandoned and a
further attempt made once the area has
cooled down. In a similar manner, if a
quantity of joints can be made rapidly in a
localized part of the PCB, this is best
avoided and the area left to cool after the
first joint, before a subsequent joint is
attempted.

Integrated circuits are also another
problem area, particularly as there are so
many very short leads into the same
component. It is suggested that these are
mounted into sockets; as the IC is not fitted

in the socket whilst it is being soldered the
problem is eliminated.

Stripboard tracks not cut in
correct position

For readers not conversant with this
material, a piece is shown in the
photograph, it consists of an insulating
material abouit i inch thick on ‘one side of
which strips of copper are laid in one
direction only. These strips are positioned
at a pitch of 5 inch, the present standard for
electronic components. Along each strip,
also at a pitch of § inch; is a series of holes
about 0.04 inch in diameter; this gives a
matrix of holes on a pitch of ;; inch in both

axes.

- Stripboard is used to replace normal
PCBs in one-off type applications. The
strips can be cut by the use of a small drill
held in the hand. About § diameter is ideal
and locating this in the correct hale and on
the copper side, a few turns of the drill
between thumb and finger will remove the
copper and as a result isolates the track on
one side of the drill from that on the other.
The use of wire links fitted on the other
side mostly running in the other axis
completes the substitute PCB.

" By this approach, and the correct choice
of layout of splits in the track, wire link and
component positions, an alternative toa
purpose-designed PCB can be created.

With this in mind it is obvious that the
assembly must be created strictly in

‘accordance with the drawings, for without

the aid of a component layout printed onto
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to remove the partially sheared lead and
this action can disturb the solder joint and
cause it to fail even though it may appear
sound. This is termed a "dry joint’, a
condition which can also occur at the
soldering stage if the joint is not corractly
made.

Faulty components

Chacking for faulty components during
manufacture is not a practical proposition.
They are not very likely at this stage, and
those which just may be faulty are those
most difficult to test outside the circuit,
therefore locating faulty components will
have to be carried out during the assembly
testing stage.

Damage through faulty testing
procedures

Cars must be taken during the testing
stage of the manufacture as damage can
be done to sensitive components, However,
s0Mme components are more capable of
withstanding abuse than would be
anticipated, and many semiconductor
circuits have protection sgainst short circuit
built in,

A few basic rules are: Ensure the power
supply is the correct voltage, is applled to
the correct terminals, and that the polarity
is correct. Make sure tlemporary wiring is as
per the diagram and adequately made and
not likaly to short onto other eircuits. Do not
apply the soldering iron to the assembly 1o
make changes whils! the power supply is
still switched on.

Removing components

One ramaining aspact of manufacture is
of considerable importance, and that is the
ability to remove components without
damage to them, or the PCB.

Integrated circuits in sockets

There are two possible problem areas:
the first relates to the removal of integrated
circuits from thair sockets, If one attempts
to remove these with the fingers,
particularly if it has say 14 pins or more,
then the force required is quite high, and as
the pins suddenly release from the socket
they can become badly bent. The aim is to
keep the IC moving paraliel 1o the socket to
avold this, but is not that easy dus to the
sudden nature in which the socket finally
releasas the IC.

Special tools are available for this but
they are relatively expensive. The
alternative is to apply a small screwdriver
between IC and socket. first at one end and
then the other, each time levering out the IC
by a few thau only, until the IC is free
enough to be removed with easa,

Another point worth making here is that
many delicate intregrated circuits can be
damaged by static electricity, particularly
when being handled, so do take care when
handling ICs in an environment where static
is likely to build up, and limit handling them
as much as is possible. Do leave them in
the packing in which they are supplied until
required 1o be fitted, which should nat ba
until assembly is complete and they are
about to be powered

Soldered-in components

Removing components which have
been soldered into a PCB can be extremely
difficult, particularly i it is a multi-pin
device — even with two-pin devices, if the
component is not on long flexibie leads
such that one lead can have its solder
softened and the lead removed, problems
can occur, as the solder on the first lead
begins 1o solidify before the second lead
becomes molten. With three leads it is very
much a problem, and with four or more it is
impossible without the help of additional
tools or materials.

Bearing in mind the earlier remarks
regarding damage to the PCB and/or
components due to excessive heat, removal
should only be attempted with additional
facilities. Fortunately these are not
expensive,

The principle of both systems is the
remaoval of the solder from the joint leaving
the lead free to be removed. In the first and
cheapest method, a narrow [about 3mmi)
braid of woven copper is placed over the
joint and a hot soldering iron placed over
this. As the solder melts, it is taken up by
the braid and as the braid is removed, the
joint is left largaly free of solder. This
process should be limited to about 2-3
seconds to avoid overheating the PCB. If
some solder rémains, a second attempt can
be made using a frash piece of braid. This
can be purchased from Maplin as
Desoldering Braid order code FR29G at
about E1.

The second method is a form of pump
which acts rather like a bicycle pumg in
reverse: the plunger is spring-loaded and
has a catch to hold it in the loaded position,
When the catch is released, the plunger
flies back rapidly and draws in air which, If
applied to the joimt where the solder has
been metted, will draw in the molten solder
with the inrush of air.

Conclusions

Do approach the manufacturing stage
with considerable care; with this carried out
properly and using an established design,
there is no reason 10 anticipate any F-N
problems at switch on. e
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nen starting my trming aclivities
W some years ago | commenced by

producing my lathe 1ools by
grinding them all from square toolstock, as
| had done in my early turning experience
gained on capstan lathes where almaost all
tools were ground specifically for each parn
1o be made, and retained only for that
application

I soon learnt that, for centre lathe work,

this was not the case and tools were
created as general-purpose tools, and also
not ahways ground from one piece of tool
steel This was particularly the case for
boring tools

In the recent interesting article by van
Law on clamping 100l bits into various
holders using a ball a3 a pressure pad
(MEW No. 7, Oct/Nov "91) he gave a simple
example of a boring tool holder where the
tool bit was clamped by means of a ball
and rod passing down the centre of the
boring bar. Whilst | had made a similar
device but withou! tha ball as pressire pad,
it resurrected an idaa from the past for
making a deep boring tool by the method
to be described.

The holder and
two halves of the
bar before joining.
Note the recess
on the female
section and the
matching chamfer
on the male
section to ensure
as large a contact
area as possible.

ORING TOOL

Getting to the bottom of it! In this article we expand on an idea from
our last issue, to achieve a boring tool holder able to reach into
deeper holes than would normally be possible

Joining the halves

After making the two halves, both can
be joined using a suitable high strength
adhesive and screwed very firmly together
After this all around the join can be lightly
tapped with a ball pein hammer to firmly

The outer diameter of the bar being finished after joining the two halves.

Deep hole boring tool

To make a tool with a long reach by this
method requires a sultable long drill, and,
whilst these are readily available, the cost
of buying one would, in part, defeat the
object as further use for an expensive drill
would be minimal.

The procedure (e overcome this is to
make the bar from two {or even three)
pieces; this is seen In the drawings but a
few points are worth elaborating on.

It can be seen that to achieve the
required length the two parts are screwed
together; note that one half has a
countarsink whilst its mating part has a
chamfer. This helps to eliminate the weak
point that will secur 8t the joint. Also the
through-hole in the part farthest from the
tool bit has a larger hole; this is to avold any
problems with alignment if both holes are a
close fit on the clamping rod. The outer end
of this part is countersunk for eventual
supporting on the tailstock centre. Finally,
the pans are made oversize to allow for
machining after the parts are joinfd.

There should be no problems in making
the two halves which can be exactly as the
drawing, or made larger in diameter for a
maore robust bar and/or made longaer if this
would suit your requiraments better
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close the join which will make sure it is
invisible after the bar had been machined
on its outer surface,

Leave the bar for the adhesive 1o arrive
at maximum strength when the bar can be

[ -~

returned to the three-jaw chuck, and with
the outer and supportad by tha tailstock
centre, the bar can be turned along its
length to the required diamater. The portion
in the chuck will have to be tumed with the
part revarsad to maka the and available but,
as an alternative, this half could have been
made with extra length for chucking so that
the whole bar could be turned at one go
and then parted off o langth,

Whilst suill in the lsthe the shallow
grooves can be made, the purpose of
which is 1o prevent the burrs created by the
grub screws capturing the bar in the holder.
Four grooves are suggested; this will allow
for the bar to be moved within the holder
so that less bar projects to give a more rigid
bar for tha heavier jobs, whilst similarly if
greater reach s required the bar could be
heldd by two anly grub screws — in this
case a longer tool bit clamping screw
would be required as is shown in the
drawings.

To dirill the hole in the end of the screw,
make a bush equal in diameter to the
across flats dimension of the hexagon
screwhead, Placing the scraw in this and
with a nut tightened to make it firm, the
assembly can aasily be held in the three-
jow chuck with the jaws holding both the
bush and hexagon head and its end to be

Method of drilling the holder to achieve hole in correct position

Model Enginasrs’ Warkehap



drilled when in this position.

No drawing is included for the clamping
rod, but one paint is worth emphasising:
that is to make a small chamfer on both
ends whan the length has been finalised,
this to make sure that any burr created on
the end when tightening will not capture
the rod in the bar., If it became tight in the
screw, this would be less of a problem

it was at this point that | learnt the error
of my ways for | had intended to adopt Ivan
Law's idea from the previous issue, of
using a steel ball, but when attempting to
insert oné into the assembly, | found that
those | had assumed 10 be | inch were in
fact a few thou over and would not fitll can
only apologize to lvan for my careless
mistake and not being able to put his
excellent idea 10 use. For this application,
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With the bush diameter | to the A.F.
of the hex,, the screw can be held in the
three jaw chuck for drilling.

though, where the tool bit will be fitted and
left in position, a small flat ground onto the
1ol bit will ensure a satisfactory result

The tool bit can be ground in place and,
it made as per that shown in the
photograph, the bar will be able to bore to
diameters not that much greater than that
of the bar itself.
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With the cutter ground as shown, it can
be used for hole sizes almost as small as
the bar itself,

The holder

The holder requires no explanation
other than to say that the hole should be at
cantre height when placed on the top slide,
and to achieve this easily it can be drilled
with the drill fitted to 8 chuck in the lathe
spindle, and the holder drilied whilst being
hald with th toolclamp on the top of the
slide. One final point: the grub screws must
be short enough to make sure they do not
project above the top of the holder when
tightened, or else they will interfers o
with the 1op slide toolclamp.
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BACKFACING

any components have a boss

with a face which is taken as tha

datum for machining other faces.
An exampte is tha face at the larger and of
a taper in a component (flywheel, sprocket
or gaear) which locates it on its shaft. If this
controlling face is not in its correct position,
edges which ara machined from it are
similarly displaced. The result is several
arrors,

Other components have bosses with
two faces which must be machined in
accurate relationship, not only to one
another but to other features. An example
is the boss which houses flanged bearing
liners. Here the second face may be more
ditficult than the first to machine.

A third class of component has bosses
which are inaccessible 10 turning tools, but
which must be faced for clearance. An ic,
engine piston is an example, its bosses
being faced with a special cutter.

Operations on thase components are all,
in workshop language, backfacing, though
in practice they require very different
methods.

The first example is a replacameant
sprocket 1o ba machined from a blank, the
original being to hand as a pattern. As its
tapar is known, the half angle is taken with
a diemaker’s square or an angle gauge, as
at A1 You can make such a gauge from fiat
mild steel and verify its setting on a
workshop protractor,

With the topslide set to the sama angle,
a taper gauge is machined in mild steeal in
the chuck. You may have 1o make several
adjustments to the topslide, testing
betwaen cuts by fitting the sprocket on the
gauge, until the setting is right

To get a good finish on the gauge, use &
Swiss file or fine emery cloth and run the
lathe rather fast, To test the fit of the
sprocket, press and twist it on the gauge by
hand. If the tapers agree, it will hold firmly
It it does not, correct the tight end of the
taper with further touches of the file or
emerycloth. Bright marks show which end
this ig. Finally, to finish the gauge to length,
us@ a parting (ool or a grooving tool to neck
the stock near the taper, and than turn the
face flush with the sprocket.

To machine the blank, first centra and
drill it from the tailstock, and then maching
its back face with a turning 100l, using a
boring tool with the topslide set o opposie
angle. Open out the bore. When the gauge
can be entered about one third of its
length, take some fine cuts to see the
difference that each one makes. Then you
can judge more accurately the depth of the
last which will let the gauge in flush as at
A2

By another method, the face of a boss s
finished on a mandrel which is run between
contres or gripped in the chuck at one end
and supported by the tailstock at the other,
@s ot B. This is convenient for several
components which have been taper-
raamad making the bores slightly oversize
@t the datum end, You prepare the mandrel
by necking it in two places and then you
mount the pattern component as shown
With the topslide parallel, you place a block
1o the face of the boss and set the ool 10
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In this reprint of an article first
published in the Model Engineer
during 1963, there are some
interesting ideas with regard to
machining inaccessible faces, or
similarly machining faces
relative to those which are not
readily accessible. Reading this
article may help you overcome
similar if not identical problems

machine a reference face on the mandrel.
For machining the other bosses, you pick
up a topslide reading from this flange, and
move the tool back as much as the
thickness of the block.

Diagram C illustrates the principle of
selting a boring tool 1o face a second
flange, the first having been machined as a
datum. Adjust the tool in the bore so that
its edge is flush with the first flange, testing
with a block or other piece of flat metal
Note the reading on the topslide or the
lsadscrew, and advance the tool the length
of the bore for the final facing cut.

On the sat-up shown at D, a second face
Is machined as a repetition. The work is
held in the chuck. To gét the boss to correct
length, its bore is fitted with a spring-
loaded plug 10 which the tool is brought for
the final cut. The spring abuts 10 a centre in
the spindie.

Cutters for facing piston bosses, and
similar inside faces, can be of two types, as
at Eand £ When the bore is large enough,
a straight double-ended cutter can be used

in a mandrel; but for a small bore a
multiple-toothed cutter from silver steel
must be used. Both can be secured @

by a grub screw.

QUICK TIP

If you traverse the saddle for parallel

mmlng mhrﬁnnmlla:;unpﬂ::l
»ﬁh\T at an angle

ollb: the direction that

the diameter as it is moved

tmmtlnhldstwhhuhanbd

used Iuouuldomming.orhtht

reverse direction for internal turning),

this can assist in precision turning as

The angle of six degrees gives a one
thou change in position, either towards
the centre for external turning or away
from the centre for internal turning. For
a ten thou movement of the top slide, or
say when turning to close limits, a
change of one tenth thou for a one thou
movement,

Rather than leave the top slide in this
position it would be preferable to make
the adjustment only when requiring to
carry out close tolerance turning.
Alternatively, the slide can be set at one
half of a degree to give a ratio of ten
thou to one tenth of a thou.

If the top slide is not calibrated, then
the slide can be set to a variation of one
quarter of an inch over a length of two
and a half inches to give a ratio of one to
ten. In a similar manner the slide could

blmu-nmhonlinmwm
to achieve fine adjustments in length.

Angle
Gauge
Al
A2
B

Cutter

L=
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ribs.

The problem: locating a new blank guard
flange into register with a forest of studs.

= .Mhe trunk’s end flange
sprouted three dowels
and a forest of studs
all spaced relative to
the guard’s stiffener

Moditied
Hose-Clip

]

Trunk
and guard
] jammed.

The skirt was tightened
around the trunk.

Perspex prongs threaded on
stainless steel fishing line
formed a temporary “skirt’.

Trials
of the
tensioned skirt
were carried out
using a concrete slab.

They proved a matching block
of wood always found "register”.

Brian Taylor will be well known
to readers for his amusing
articles about his long
experience in engineering,
which also offer help and
advice. This time he explains
how hole centres were picked

up and suggests the method
could be used for fitting a chuck
back plate

0 dds on it's a murky gloom, with no
floor for parking components:
nowhere to lay tools of the trade. To
drop things spells loss, in guzzling mud or
ocean depths. As for handy waterproof
reference manuals? - like tea-breaks - just
wishful thinking.

Working under such conditions
demands an excellently retentive memory
and a highly trained sense of touch.
Without hands-on experience, even
straightforward run-of-the-mill tasks may
develop into bizarre ‘'now- get-out-of-that’
predicaments, Even stashing nuts and
bolts, bits and bobs, assumes a vitally
important role. In addition to absorbing the
technicalities, mundane procedures require
to be understoad and committed to
memory.
| Royal Navy instructors demonstrate

techniques at lectures, but for obvious
reasons, it is not always possible to use
full-size equipment. As a result, accurate
functional models frequently play a major
role during lectures, demanstrations and
ability tests.

The company by whom | was employed,
supplied many such models. Subject
matter dictated scale, quarter full-size being
popular, with far greater reductions when
full-size equipment was extensive. (Many

A hollow
punch set the
dowels to ;"
projection
and preserved
the points.

In the manner of a
recess-and-spigot
pair, the trunk
skirt maintained
the guard in

exact register

as it was

forced against
spiked dowels.

Skirt removed
the guard
located in
register by its
three dowels.
Spiky ends were removed and
rounded off.

square miles of seaway were compressed
into minesweeper training aids).

Models were constructed from the
same detail drawings as their real-life
counterparts, non-essential details omitted

if they didn’t contribute to a training
function or proved mechanically weak at
model size. Occasionally, because it played
an essential role, a weak (model) item just
had to be included, Qur gremlins had a

beanfeast: we had butterflies.

Itis not always appreciated that training
equipment is frequently subject to onerous
handling conditions; size for size, possibly
more demanding than those prevailing in
the real-life equivalent. Stripped down
every few hours by eager, brawny trainees
- such a coming-together often resulted in
a coming-apart. As breakages were to be
expected, construction jigs were used.
They ensured Royal Navy stores held
interchangeable spares.

Retrofitting of upgraded equipment
items presented a variety of problems, not
the least being those associated with fitting

18
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o items of anew demgn 1o existing apparatus
~ of dubious origin,

e Relatmg to model engineering
 The article appearing in the April/May
~ issue of MEW entitled: Fﬂtmg aChuck to a
. Backplate revived memories of many
- retrofitting episodes.
~ There were no secand attempts
allowed; no pepperpot perforations, fittings

o had to match first time round. Blindfold

trainees working by sense of touch were

- notto be led astray.

By way of an example, we were reqmred
3t_o_ supply a model of a revised guard which,
in real life, bolted to the bottom face of a
- submerged vertical trunk. Guard removal

- was an essential preliminary to routine

maintenance of the technical innards, so
_ divers had to be familiar with all its
~_dismantling and reassembly techniques.
- The model guard had an aluminium joint

. flange, ovoid in shape and measuring

about 3 feet by 2 feet which had to register
with the model trunk’s identical ovoid |om’(

'ﬂange .
' Maybe lwantym th;rty win. BSF studs,
: .tage!her with three silver steel jin. diameter
- dowels projected from the model’s flange,

. spaced to avoid ribs on both the old and
- new guard’s flanges. No doubt their

_ positions were according to plan, but all
ppeared as if spaced by rack-o'thee. Like

_ hen'’s teeth, hints and tips about picking up
: _-(from blmd holes on apparenlty adlib

i cantres were in short supply We piodded
~on alone. One way or another, holes in our
guard had to match the trunk - and dowels
had to maintain register.
To bedevil matters, the new guard had
 to be fitted on site, so the guard'’s blank
ovoid flange had to be drilled for dowels
- and studs on delivery - somehow!

‘The daunting. prospect of matching
ump en blind holes on site, without
mishap at first attempt, was eased when a
practical scheme slowly took shape:

- remove studs and dowels from the existing
~ flange; raise and wedge the new guard
.hard against the tmnk and compare prof le

edges - trim the guard if need be. Once
fully matched, the trunk’s profile could then
- temporarily - have a “skirt’ attached. In
that manner, the inside surface of the skirt
would coincide with the outside shape of
the guard, in which case a slight lead-taper
would guide the guard into register when
offered up.

The method

Eight — 2 in. lengths of ; Xiin. Perspex
strip, threaded onto stainless steel fishing
line formed an experimental ‘pronged’ skirt.
With roughly an inch of each prong
projecting above the surface of a concrete
slab (ex garden path!), the skirt was
tensioned around its edges by means of a
‘modded” worm-drive hose clip. (ie. sawn in
two at about mid-length, ends bent over
and almost flattened to form hooks). The
eight “prongs’ guided a matching wooden
shape into exact register.

It proved beyond doubt that a
temporary skirt's prongs and the guard’s
flange would together perform as a recess-
and-spigot pair when the new guard was
offered to a completely bald trunk flange.

A good start

Although we established the final
scheme by numerous workshop
experiments, salient stages by which the
dowel and stud centres were located are
described as they proceeded on site. Once
all studs and dowels were extracted and

the trunk’s bald flange deburred, the new
guard was raised, jammed in place and
trimmed with a Surform to match trunk-
end profile. While still jammed together, the
prong skirt was looped in place. When
tensioned to a firm grip on the trunk, it
allowed the guard's removal.

New, specially prepared sharp pointed
silver steel replacernent dowels were
carefully driven home with the aid of a
purpose-made hollow punch, leaving ;in. of
parallel dowel protruding as before.
Maintained in register by the temporary
skirt, the guard was raised and wedged into
firm contact with the three dawel points.

|___Tapped to suit skt. no. grub screw.

\\ Located by the dowel
\ the guard was jammed

- against the hard cones

of the hybrid grubs.

A healthy set of
accurate stud centres
were transferred to
the flange.

|___Thread to suit application.
Typical
hybrid - grub
assembly.
—__Screwdriver slot
%
7
i X
After ] ’4
| applying force, \_ ZIZ
cone-pointed ZlIZ %
| grub screw SR 7
| leaves an
accurately T //// // /
| centred Z
| impression.
Ry ot
Sapel

|

|

A satisfactory conclusion. =
Trunk and guard in register on three
dowel and joint studs concentric with
flange drill.

Following an extra tap on the wedges for
good luck, the guard was lowered,
revealing three accurate spottings.

Dowel holes drilled and reamed, it was
again raised, this time with skirt removed. It
slid onto its dowels as planned, both
flanges in full contact and exact register. So
far so good.

Having served their purpose, those
spikey sharp dowels were rounded-off,
rendering stud hole location less of a
b***** problem.

An appropriate number of %in. BSF grub
screws had been prepared with end slots
as a means of screwing them into stud
holes. Each also featured a concentrically
drilled hole, through tapped 6 BA, into
which a cone pointed 6 BA socket head

LIND

grub was screwed until its point stood
proud of the slotted end.

A bifurcated screwdriver eased each
in. BSF hybrid-grub into a stud hole until
only its 6 BA coned point stood fractionally
proud of the surface. In that manner we
obtained a full complemnent of relatively
hard points, each located exactly on stud-
centre.

Now located by its dowels, the guard
was raised into position, jammed against
the multitude of hard cones — then lowered
again. High points produced healthy
spottings at the first attempt. Those grubs
were removed and a second impression
made, following which the remaining
hybrids were removed.

After running a zin. drill through each
pop and refitting studs to trunk, we re-
offered the guard. To everyone’s relief, all
studs slid through, each concentric in its
drilling, a satisfying conclusion to a
daunting problem.

Typical of many dodges primarily
evolved for beating a tricky situation, we
found the hybrid-grub technique spawned
numerous other applications. Matching to
blind holes lost iits terrors and became a
straightforward run-of-the-mill task. A vice
or clamps transferred impressions on small
items, larger jobs required purposeful taps
with a wooden persuader.

Similarly, worm-tensioning, with or
without 'prongs’ or maybe wire replaced by
strap banding - or chain, proved
advantageous for holding ‘barrel” or
‘picture-frame’ constructions where a
wrap-around grip was required. Its
compactness suited locations far
too confined for bulky ‘Gee’ clamps. @
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Vernier caliper fitted with base and
scribing blade to form a height gauge.

& have seen in the previous
article (MEW No. 7 Qct/Nov ')
how the usefulness of the

vernier caliper can be extended by
attachment of scribing points; this article
stretches the application to include that
most useful of marking-out tools, the
height gauge.

In this second of two articles by Dave Lammas he now continues his
conversion of a vernier caliper to produce a very useful height

gauge

|

|
i
e
e
11§y

similar fashion to the
ordinary scribing block

50

though with greatly
improved accuracy of
measurement. Large
heavy workpieces such
as castings may be free-
standing on the surface
plate whilst the height

1B gauge is moved around
the work to scribe lines at
various heights above the
6 3 base or at various

v
-

distances apart vertically.
Smaller workpieces are

/
“TAP M5 usually clamped to an

For those not familiar with the FIG. 2. BASE
instrument, a height gauge is used in

©

_,\,T k
FIG. 1. GENERAL ASSEMBLY
200.mm
_— VERNIER CALIPER
»

MAIN
SCALE——

(H]
GIB STRIP
ya
BASE ' GRuB
) /' SCREW

CHECK EROM INSTRUMENT.

angleplate to keep them
in a truly vertical position. If care is
exercised in positioning the work on the
angleplate, there is the added advantage
that by turning the angleplate onto its other
face a second set of lines may be scribed at
right-angles to the first without disturbing
the clamping. This enables hole centres or
other features to be marked precisely.

Description of instrument

The first requirement is a base block to
hold the vernier caliper in a vertical
position, the block is fitted with a pair of
grub screws bearing on a gib-strip which
avoids damage to the instrument. The end
of the caliper is already ground flat to seat
in the groove of the base. The second
requirement is a shaped scribing blade of
cranked form whose depth is chosen to
ensure that the height of the scribed line
above the surface plate corresponds to the
reading on the scale. A clamp similar to that
used for the earlier scribing points means
the blade is readily detachable, Photo 1,
Figure 1.
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Construction

The base may be made from a block of
either mild steel of cast iron though the
latter might be thought too brittle in view of
the thin section at the bottom of the
groove, Figure 2.

Start by squaring up the sawn block by
flycutting in lathe or milling machine or if
you prefer, by holding the piece in the four-
jaw chuck to face each side in turn,

Width of the slot is not critical so long as
it permits the instrument plus a strip of
steel about win. thick to fit easily. The base
of the slot must be smooth and true if the
caliper is to sit exactly vertical. Although
marked with both inch and millimetre
scales, my own instrument was made in a
‘metric’ country so the dimensions of the
fittings have been shown in millimetres.
Personally | work in either imperial or
metric systems as the job dictates since it

clamping arm but leave the right-hand side
square. Use a small temporary clamp to
fasten the embryo scriber to the jaw.

Now prepare a small block of metal
exactly 10mm (or 0.5 in,) high, place it on
the surface plate then adjust the caliper
until the blade just touches the top of the
gauge block; a gentle touch on the vernier
screw is necessary for this operation. It
should be possible to slide the block in and
out from under the blade without
interference whilst at the same time
ensuring the blade does touch the black.
MNow read the setting on the caliper scale
which should indicate slightly more than
the block dimension, the difference
between the two tells us how much more
to take off the bottom of the blade but
when doing so, be careful to keep it exactly
parallel to the top of the blade. Use your
micrometer (or caliper) ta check. The
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matters little whether it is based on the
length of a ‘barlecorn’ or some fraction of
the earth's circumference, both are rather
arbitrary, (Figure 3).

Check your own instrument to see that
the grubscrews will bear directly above the
flat portion when the caliper is fitted into
the groove as indicated on the drawing
before marking out and tapping the holes.
Chamfer all edges and corners as an aid to
comfortable handling as well as
descreasing the risk of accidental burrs that
might upset the seating on the surface
plate.

The scriber

A piece of gauge plate similar in
thickness to the jaw of the caliper is the raw
material for this item. As purchased it is
ground to size, so utilise one edge for the
reference surface that will bear against the
jaw. Before marking out and cutting, check
the distance from the surface plate to the
movable jaw when the scale is set to
10mm or 05 inch if you intend working in
Imperial units, This measurement will
decide the depth of the scribing blade,
(Figure 4).

Mark out the blade shape on the gauge
plate but at this stage, only saw it out as a
plain rectangle. File, flycut or mill the edge
opposite to the reference edge so that it is
parallel but slightly deeper than your
measurement. Now cut only the left-hand
side shown on the drawing to form the
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reason for taking so much trouble over this
is to maintain the accuracy even after the
blade has been resharpened many times
over the years. Note here that one ONLY
sharpens the blade on the sloping face,
NEVER on the underside!

Carry on with the remainder of the
shaping then harden the end of the blade
by heating to redness and quenching
immediately in cold water, leave it dead
hard without any tempering. Note here that
it is advisable to harden only the scribing
portion rather than the whole item in order
to avoid distortion since few of us model
engineers possess surface grinders with
which to correct hardening distortion. Rub
the sloping face of the point on the oilstone
to sharpen,

The clamp

Make the clamp from brass sheet as
detailed for the previous ones, only this
time make the slot long enough to fit ove
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Vernier caliper adapted as a height
gauge, in use for marking out a piece of
metal.

the jaw plus the scribing blade shank. A
knurled screw completes the work,
(Figure 5).

Using the height gauge

It is recommended when dealing with
small components that they should be
clamped to an angleplate but where the
clamps would obstruct the work and
interfere with marking out, a solution is to
stick the work to the angleplate using a few
spots of ‘instant glue'. For this to be
successful, first clean both surfaces of oil
and dirt by rubbing with a clean rag dipped
in meths, ‘trike’ or other suitable cleaning
solvent. Apply the adhesive to the back of
the work, carefully position it close to the
angleplate then press firmly against it for a
few seconds or so. Positioning is facilitated
if a ‘parallel’ or strip of metal some multiple
of the main scale divisions is placed
beneath the lower edge of the
components, this also means that one does
not then have to work right 'down on the
deck” where it may be difficult to see the
lines. Another parallel clamped to the
angleplate can be used to set the horizontal
position which makes life easier when the
angleplate is turned on its side for the
second set of lines to be scribed. Instant
glue used in this way is quite brittle,
making removal relatively simple — just
place a strip of mild steel against the edge
of the component and tap it sideways,
(Photo 2).

Besides its usefulness in marking out,
another function of the height gauge is to
act as a measuring instrument for parts
where it is not possible to get both jaws of
the caliper itself, or a micrometer, to bear,
i.e. where two points are not in the same
plane but their vertical distance apart is
required. We speak here of vertical
distances apart only because that is the
manner in which the instrument is
employed, in practice it is just as easy to
measure distances that are normally
horizontal if the piece can be stood on end.

It is true to say that once its use has
been mastered the height gauge will find
application in all manner of tasks previously
handled in less accurate ways or where
haphazard methods of doubtful precision
had been devised. This version is sa simple
to make that there is really no excuse for
using less satisfactory devices. An added
incentive for making it is that a commercial
height gauge would currently set you
back about £100, and that's only for a
‘cheap’ one.




Tool in open position showing adjustment mechanism and hinge blocks.
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A depthing tool is a device that
enables its user to determine and
mark out the precise separation of
two spindles on which two meshing gears
are mounted. In clockmaking the depthing
tool reduces the reliance that has to be put
on calculated dimensions and gives the
lowest friction rolling action that is required
in such low-power devices. In making or
repairing clocks, the depthing tool also
facilitates the examination of escapements
the pallet/pallet wheel action being much
easier to observe without the clock plates
obscuring the line of sight. Although
historically a clockmaker's device, a
depthing tool will facilitate the work of any
workshop which is involved with the use of
small gears and mechanisms.

The traditional pattern of depthing tool
is still available but, at the time of
construction of the prototype, was listed at
roughly half the cost of the basic Unimat 3
lathe, which seemed excessive. It was
therefore decided to attempt to construct a
similar device. All the machining was done
using the Unimat 3 lathe and vertical drill-
mill attachment which were the author’s
machine tools at that time.
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The ancients constructed their depthing
tools from two substantial brass castings
hinged together like a butterfly. The tool
described (Photo A) is largely fabricated
from light alloy sections. This has the
advantage that the finished weight of the
tool is about 500g (18 oz) rather than three
times this weight if brass were used. The
basic requirements of construction are
rigidity and accurate fitting of the
components to avoid play and to ensure

the parallelism of the two sets of runners
and hinge pins. The tool as described is
suitable for ‘clock work’ and allows a
maximum size 80mm diameter wheel to be
spun and meshed with a 20mm diameter
pinion, the smallest diameters that can be
handled would together total about 25mm.
If a larger capacity is needed, the
mainframes can be made taller or to a
limited extent slotted in the manner of a
gap bed lathe, too large an increase will
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K DEPTHING

John Jennings of St Albans provides us with this clock depthing
tool. It is not without uses in areas other than clock making and
repair, so do read on, as you may find uses for it even if this is not

.\.

your normal activity

A general view of the completed depthing tool (Photo 1).

make the device too unwieldy for general
use. Watch, carriage clock or N gauge
enthusiasts might consider making a scaled -,
down ‘half size’ or smaller tool. The author
sees no problem in doing this but would
suggest that the thicknesses and diameters -
of materials are scaled down rather less

than the overall dimensions. Brass might be
more suitable for a really small adaptation

— use a hard leaded brass for the frames.

N\

Close-up showing torsion spring and. .
cover.:-

Construction

Constructors should feel confident that -1
small changes to accommodate materials =
that are to,hand or readily available should. .
lead to no problems, providing rigidity is -
not sacrificed. Dimensions are generally
metric unless imperial- material is used.
Drawings are dimensioned in mm.

Construction should begin with the
mainframes (Figure 1) which were cut from
ain. thick 65mm wide alloy strip, check that.
the material is straight along its length and
not twisted, propeller fashion, and reselect
if necessary. The author’s material was
slightly but uniformly bowed across the
width, no attempt was made-to flatten it .
but the frames were arranged to bow
outwards when:assembled. Hard plate.
material, if you can find a source, is likely to
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be flatter and may be worth the extra

cutting and fettling involved. Cut the frames =
out with hacksaw, coping saw, bandsaw as:,
available. The large pieces cut out to form

w

dimensions are involved. If using plate, you:
will need to ensure that the bottom edges
are true enough-to act as references for
marking out etc.

Mark out and drill,.29mm or-No. 33, the
holes for the runner sleeves. The two
outside holes of each group of three will be .
opened out at a later stage to 4BA clearing
size.:

The nextjob is the hinge bloeks. Cut two-.
40mm-lengths of jin. square light alloy, grip
symmetrically in the four-jaw chuck with all
four jaws in contact with the.long sides to
leave the ends clear (Figure 3). Pack out
from the chuck face if necessary to provide _
clearance. Skim off the ends to about :
19mm radius (or until the sawmarks are
removed). The blocks are then cut into
equal halves — using a slitting saw gives a
good finish with a minimum waste of
material.

Measure the rough blocks and then,
taking- the shortest first, grip.each of the
four resulting blocks endwise in the four-
jaw chuck and turned to length. With a
four-jaw independent chuck the easiest
methad of éentring the square bar is to
initially centre a short length of ;in. round
bar then replacing this with the square bar.
All four blocks should be the same length,
so.either machine all at the same setting or
note the slide settings so that you can
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the yokes are required for later use and .
should if possible be removed substantially .-
in one.piece. The rough blanks were then ,
finished to size using a small.end mill in the:
vertical mill attachment, clamping the
frames to the milling table as required —
use packing underneath to provide
clearance for the endmill — plywood will .
suffice. The Unimat mill coped well with.
this although the motor ran very hot as
usual on protracted jobs. In the absence of
milling facilities, careful filing would be
perfectly adequate as no cricital .

replicate the machining process. After
facing the end of each block, centre drill
and then drill 29mm or No. 33, finally tap 4 -
BA.

Mark off and crossdrill for the hinge
pins. The marking out is most easily done
with a small surface gauge and a surface
plate (or substitute such as plate glass).

If plain ‘bearings’ are used, drill through
the blocks 5mm or iin. or a little smaller
and ream to size. The author had available
some small flanged bronze bushes which
were a press fit into 6mm holes. The blacks -
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were drilled to this dimension, and after
fitting the bushes they were reamed
through &in. for the hinge pins,

Mark out and drill, 38mm or No. 27, the
holes to mount the hinge blocks in the front
mainframe (these are the outside parts of
the hinge). Assemble all four hinge blocks
on a length of silver stesl of diameter to fit
the bore of the hinge block — &in. In the
case of the bushed version. Space each pair
with a brass or bronze washer if using the
plain bearing option, Fasten the two
outsida blocks 1o the front mainframe using
10mm: x 4BA cap screws. Carefully mark
out the pasitions for the mounting holes in
the back frama and drill, you may prefer to
do this in two stages. On fastening the
second pair of blocks 1o the back frame, a
firm but free moving hinge should be
obtained. The endplay can be adjusted by
gither reducing the spacing washer
thicknass or bueh flanges on oneé of the
hinge blocks or by shimming, the former is
preferable, so try 10 make the endplay of
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a line down the approximate centre of each
piaca and mark off and carefully pip two
centres 57mm apart. This is the distance
between the centre lines of the hinga pins
and of the runners. If you have altered any
sizes, you will need to check this dimension
which should sit the hexagon sleeves
neatly st the top of the mainframes. The
two plates are then carefully drilled and
reamed: one hole din, {or the hinge pin
diameter) the other Jin, (or the runner
diameter). The drilling should be done in
stages and the two plates clamped

3. Thread the two lengths of silver steal
through the appropriate holes in the jig
lates, one at each end of the main frames.
© two lenaths of silver steel are now
paraliel and therefore the bores of the
runner sleaves are also parallel,

4, Align the two runner sleeves with the
mainframe and clamp them 1o the
mainframe with toolmakers’ clamps or
miniature G clamps. This will ohscure the
centra hole of the three but leave the outer
holes accessible for drilling through 4BA
tapping (2.9mm). Before drilling, check that

the blocks rather tight in the first place.

The runnars (Figure 4), on which the
gearwheels and arbors are mounted during
use, sre made of lin_ silver steel and they fit
closaly into sleeves turnoed from | in A/F
hexagon light alloy. These are tapered
externally at @each end and drilled 63mm
and reamed lin. Originally it was intended
to bush these sleeves and use slightly
smaller diameter runners but eventually the
full diameter was used for the runners.
Constructors might tharefore consider if
they would like to use brass hexagon 1o
provide a harder bearing surface,
Particularly if using the original alloy
specification it would be prudant 10 polish
the ground silver steel used for the Junners,
which is quite rough, with fine (about 1000
grin) silicon earbide wet and dry papar

It is now necessary to fix the slegves
accurately to the mainframes and parallel
to the hinge pins. For this purpose two
identical jigs (Figure 5) are required and as
mantioned above tha scrap from the
mainframes is ideal for the purpose, Scribe

©
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together for the final opening out and
reaming 1o size. Care should be taken that
these holes are perpendicular to the plate,

The runner sleeves are then attached by
the following method ta the mainframes.
each side being assembled separately:

1. Push a length of silver steel through
the hinge pin blocks (you may already be at
this stage).

2. Placo two of the runner sleeves ona
length of Jin. silver steel.

the lin. silver steel is reasonably free, if it
has jammed, undo the clamp and rotate the
sleeve so that another face of the hexagon
abuts the mainframe and try again,

After drilling the tapping holes in the
slewves, dismantle and tap the holes in the
sleeves. Open out the outer holes in the
fames to 4 BA clearing {3.6mm) and
assemble with 4 BA cap head screws
instead of clamps, Spot through the centre
holes and on dismantiing, open out the

o
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cantre holes in the sleeves to 4 BA
clearance and tap the central holes in the
frames 4 BA.

Repeat these procedures for the other
mainframe and finally reassemble using the
jip plates to assist alignment. At this stage
the [in. silver steel should slide smoathly
but firmly in the sleeves

To secure the position of the runners in
their sleeves, four thumbscrew (Figure 6)
are required. These were made from Smm
slices of 16mm A/F brass hexagon (use
what material is available) fitted with brass
pins threaded 4 BA. To machine the front
and backs of the heads of these
thumbscraws a short length of Jin. brass
should ba turned down and threaded 4 BA
to form a simple mandrel and the
previously drilled and tapped blanks
mounted in turn, the decorative groove was
machined using a small round-nosed tool,
After fitting the 4 BA spindles, securing
them with Loctite or superglue, the external
faces and protruding studs can be
skimmed and it will be difficult to detect
that these items have been fabricated.

The relative position of the two
mainframes which determines the
separation of the runners is altered by
pushing against the action of a spring.
Traditionally this is a shapad piece of clock
spring, probably because this was a ready
source of quality spring steel In the present
design two wishbone springs similar to
salety pins are used as shown in Figure 7.
They are wound cold from 20g piano wire,
personal preference may be for a firmer
action and 189 may be tried. As will be seen
in Photo B these spring were assembled in
a cross arms position that was found 1o
give the best action in use.
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A selection of runners.

The springs pivot about the hinge ping
and the open ends fit into 2mm holes
drilled into the ends of the mainframes
Dirill these holes to suit the spring, which
are difficult 1o make exactly to size.
Optional, semi-decorative, covers (Figura
8) for the springs were made from 1Tmm
A/F brass and can be retained on the hinge
pins with small ‘0" rings or "C’ clips.

The mainframes are forced apart,
against the springs, by a short length of
2 BA studding (Photo C). Direct tapping for

than adhesive,

The inner end that pushes against the
rear frame is fitted with a plastic cap. PTFE
is weal but any machinable plastic will be
OK here

Runners

The runners to suppon the gears for
depthing are made of lengths of silver steel,
the more modern free machining variety
baing ideal. Double ended runners (Photo
D) should be 80-100mm in length, A
selection is shown in the photo, Individuals
will have to decide what they require and
choose from:

External cone runners for unmounted
gears or gears mounted on hollow or
centre drilled arbors, Internal cone
runners for gears mounted on plain or
coned arbors, Scribing runners to transfer
the arbor separation determined by the
depthing tool to be transferred to a work-
piece, A 30 deg. included angle is required,
Centre runners 1o use with a seribing
runngr whan thera is an existing hole in the
workpiece, These runners may be larger in
diameter than the runner itself

To make runners, a collet chuck is ideal
or a carefully used independent chuck. For
external tapers the tool height needs
careful adjustment. For later internal cones,
use a suitable centre drill. For small cones,
drill a fine hole and then form the cone with
a small cone chaped "D’ bit. Large centre
runners should be fabricated as shown in
Figure 10.

Unless very heavy use is intended, it 15
probably only necessary to harden the
seribing points. As nated above, polishing
the ground surface of the silver stesl is
recommended.

To save material, it will generally be
possible to maka runners double ended
and you will in general need to make o
pairs of the coned runners,
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this studding gave an unsatisfactory action
and a short brass sleeve was made (figure
9). This is threaded for a short length
externally 7mm x 1mm and drilled and
wpped 2 BA internally, Equivalent ME. fine
threads would probably be more suitable
for this item. The throad in the mainframe
is anglad at about 10 degrees downwards
which gives a bigger smooth warking arc
The easiest way to drill this is to use a three
fiute end mill {i.e. the type that doesn't
leave a cantre pip).

The outer end of the studding is
provided with a control knob similar to the
four runner knobs but some 15mm in
length. To allow for dismantling, this is
fastened with a 8 BA grub screw rathar

QUICK TIP
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Dividing plates are not the easiest of items to make, particularly if

for some unusual number of divisions. This article

how

this can be done with a little help from modern technology (and

maybe a friend)

f you have sccess to a computer-aided
I drawing system or maybe a friend who

has, or even a friend of a friend who
has, then you may have the answer 1o
producing dividing plates from two to
many hundreds of divisions.

Requiring a division of 125 and not
being able to achieve this with a single
lathe change wheel, led me to consider a
facility available an the CAD system that |
was closaly associated with,

Knowing that the system was able to
repeat an item a number of times on a
given pitch circle diameter, | decided 1o
raise the question regarding its capability.
What | did not know, and it came as quite a
shock was the range that this facility
covered, the simplicity and therefore speed
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with which it could be instructed, and also
the accuracy of the final result.

To produce a dividing plate paper
termplate, all that is required is to create on
the computer screen a small circle 1o
represent the centre of the dividing plate,
and a further small circle at the correct
radius to represent one of the holes of the
dividing plate, following this by instructing
the systern of the number of pitches
required by entering the number into the
carrect antry box, and then returning to tha
screen to indicate which of the two circles
first drawn represents the centre and which
represaents the hole on the periphery.

The computer will then guickly work out
the co-ordinates for all the holes and draw
the complete dividing plate image on the

screen, also storing the co-ordinates in the

memory.

Following this, the information
generated is fed 1o & plotter or o laser
printer, and will be drawn aut with an
accuracy of within two or three thou

there are somae factors which may
prévent this baing achieved fully and this
will be expanded upon later,

Those who may feel uneasy (and rightly
s0) about having work carried out on a
firm's computer and In a firm's time may
be surprised 1o leam that this whola

" procedure will be completed in less than

five minutes, maybe alitlemore ifitisa
very $iow System or you are réquest

say, 500 divisions. Therefors it's somethi
that can easily be carried out during the
lunch break or some other natural break!

For accuracy, the plot is best carried out
on drawing film as this is more stable and
will not alter with changes in temperature
or, more important, changes in humidity. If
the holbes are far enough apart, this may be
satisfactory though if they are, say, only
} inch apart, the plastic film can create

s and a on paper will be
preferable. This will be explained later in
this arficle.

Having explained the computer
provision, we now come to the method of
producing the dividing plate from this. Take
the plotied sheet and cut some holes using
a sharp knife inside the ring of circles taking
care not 10 crease the sheet, and by placing
adhesive 1ape over thess holes, fix the plot
to the plate from which the dividing plata is
to be made. As the material — either film or
paper — is transparent, the centre mark can
be lined up with the centra of the plate if
this is already drilled, otherwise this can
also be transferred from the paper
tamplate.

Now take a centre punch and, taking
each circle in turn, centre punch each one
lightly. If the distance between each hole is
smiall, it will be possible to view the result
10 se¢ if any ore out of position, in which
case the centre punch mark can be
encouraged to move by holding the punch
at an angle and tapping it again until the
result appears satisfactory. If the holes are 8
greater distance apart, any arror will be less
avident.

When confident regarding the result,
return to each mark in turn and make the
centre punch marks more substantial 10
give the drill the best possible chance of
picking up in the correct position. In this
respect also, use a small diameter drill that
will not be rigid enough to go its own way
if it is not lined up perfectly when drilling.

The distance apart also has a bearing on
the material used for the plot. Plastic film
does not punciure so sasily but 1ends 1o
stretch, as a result if the holes are closa,
this stretching prevents the material lying
fiat for the adjacent hole, and this makes it
less sasy to determine the position for the
cantre punch. In this case, plots on paper
would be preferable,

As a rough guide, dividing plates with
holes. claser than | inch should be plotted
on paper, though of course it is asy 1o test
a small scrap of both materials 1o establish
the best 10 use, bearing in mind that plastic
film is more stable and therefore preferable
if it can be worked with.

A number of points should be 1aken
note of to improve the accuracy of the final
result. The plot should be created with very
srmall circles no greater than 1mm; this will
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enable the centre of the circle to be located
with greater certainty, thus helping to
aliminate one cause for error

Any error created for an individual hole
will be an error in co-ordinates and the
accuracy that can be achieved will be
independent of the size of the dividing
plate, Bearing this in mind, take note that,
as a result of this, the angular error being
the one we are interested in will become
progressively less the greater the radius on
which the holes are placed. It is therefore
preferable to have the holes on as large a
radius as possible

If material is available, it will 1ake only a
little longer 1o drill two plates at the same
time, and having done this the two plates
can be placed mgml*r-.r and ona rotated on
the other; by this means any rogue hole will
soon be located. Placing two close-fitting
ping through both plates will assist in
inspecting for errors and attempts can then
be made to correct any errors found.,

The method to do this is to open up the
haole to i inch diameter if the pitch of the
holes permit this, otherwise as large as can
be accommodated. Countersink slightly on
each side and rivet in 2 small plug, make
this flush on each side using first a file and
then emery paper. Then, using a good
saction of the second plats, or if a second
plate were not made make a segment from
a good section of the plate being modified,
place close-fitting pins through two holes
to locste the second plate onto the first and
redrill tha hole baing corrected.

Two forms of error can exist, The first,
and obwviously the most important, is an
grror in the pitch of holes which results in
angular arrors, These can be corrected as
above. Another error which may be found

I ding showed in the
a typical wiggler set, a

fou m which was not sl in tha
test, the item in question being the bent
part shiown on th 1 of the group (page
:_r;}'i

In view of 3 query from a reader asking
the purpos this item a brief explanation
is given here. The reason for its omission
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The dividing plate in use; note the heavy
gauge spring wire plunger, rigid enough
to prevent rotation but will allow for any
variation in hole position from the
cantre

is an error which exists in the distanca
between the hole and the centre hole of the
dividing plate. In this case, if a rigidly
mounted plunger is to be emplayed, the
plunger will not locate in this hole carractly,
and errors result. These holes will aiso
require 1o be corrected as above.

A conventional spring-loaded plunger
which will accommodate thas arror 18 not
that easy to make, but by using a robust

Clarification of an item
illustrated in our last issue but
not described

was that it |
which was th ;
In briefest s 2 1S a5 a dial
test indicator carner, the ball josnt anal m-,i

indicator to be movet y into the
best pasition. This is particularly important,

I A

i1ts pu

piece of spring wire, and with its end
ground to & taper to locate in the dvider
plate holes, this will accomodate for errors
in radius but if mounted at right angles to
the radius will not permit any rotational
movement. This is best séen in the
photograph with this article; if this methed
is adopted, than errors in radius can ba laft
as they are

Since carrying out this exercise | hava
abtained my own bottom-of-the-ranga PC
and a relatively cheap drawing package. |
find that | have this facility, even on this,
and it is as quick; the only limitation is the
accuracy of the dot matrix printer, but even
here by making two plots and using the
same technigue for checking accuracy
suggested above, very acceptable results
have been possible

It is also warth considering that if a
number of randomly positioned holes need
to be accurately placed on a metal plate,
then whilst each will have to be poaitir:r‘.ed
saparately (and it will therefore be slower to
input the information to the computer), this
still may be useful in positioning the holes.
My cheap drawing package can position to
an accuracy of seven significant figures
though of course no platter will match this.

Another computer facility thal may also
be of use is its ability to automatically
position holes in a straight line, no matter
how complex the pitch is.

Whilst this mathod may not suffice for
all applications, it «& certainly worth
considering when a project requires a
division which is not readily available by
any other means. With care and using the
two plate method to spot errors, it should
be adequate for all applications other @
than mayba high-speed gearnng.

when beaing used 10 centre the machine
spindle over a hole, or similarly, the outside
of a circular componant, The ball jaint will
allow the test to be carmied out over a wide
range of diameters
an where g
digl indecator t
requirem

s adjustment of the
gition is not a
1 Y angle

plate or a vice to see that they hay
sat parallel to the table axis, the
still be useful just as a mea
indicator to enable the Lests
out

MNo further explanation is req
photographs with thesae briaf de
indicale the methods of using t
indicator carmer




Upparpicmrl
shows finished itém in action;

fower picture shows base being budinrﬂﬂdmwamm;

ANGLE PLATE

fer reading the article In Mode!

Enginsers Workshop, Winter 1590/t1

of) the Kyats angle plate, | wondersd
if other readers would be interested in my
vorsion. As can be seen from the photos, it
is fabricatad from mild steel, and was

atiginally made, many years 400, 1o suit my
nld tresdle operated Milnses lathe,

In use, the plate is st to run true in
tha usual way, then tha strip of gteal seen
bolted to the faceplate on the right [photo
1) is prasend closé up 1o the side of the
angle plate and tightened. The round post
aeen baneath ix sét by using a suitable
packing or slip gauge 10 the reguired offset.

STARTA-PAK E175
PRO-PAK BASIC
WELD KIT £213
PRO-PAK DELUXE
WELD KIT £277
PRO-PAK DELUXE
WELD AND CUT KIT

PLASMA
SMm CUT

~ £499
TIG 160 AC/DC
£1397

130 TUREID £179

AUTOPLUS PRO'
s

£320 ik

PRO-PAK DELUXE N~ LY
LEAD BURNING KIT
£263 150 — £526
SUPER 150

BUTTERS

MAL PIECET UL VAT

\J
G.h5 We supply ne BOC
cylinders and open
- ther GCCOUNt all o
prces guoled oDOwe

Tha angle plate can then ba loassned and
slid down to the post, and returmed 1o run
true, of ven removed from the lathe, &s
many times s is required, with & good’
dagres of peouracy,

Construction

To construet the plate, nmlmsﬁwd
angle to whatever agn whawumnd:but
slightly longen then maks up the simple
U bolt and bridge plece. lepmmdd
piece of bar (within the capai

engle) in the lathe, protruding mnhllvm
thanﬂwhngthouugla. lnpcmt withy the
tallstock and fake a huh!dﬁmdﬂlhﬁ
dismetor 1o true up. Clamp the plece of
angla onto this mandrel, overhanging Iha
end, using its own U bolt and face the end
off. This ensures that the end s square 0
the inside faces of the Y, ropeat with the
ather end. From a sultable place of mild
stonl make the backplate. One side and the
bottom should be filed or milled straight

and praferably square to each other, Drill of

slot to faceplate raglitemonts.
The two components can now hold
“with @ large C pa-ndeit!nr
welded or brazed. To 14 aguain
place a plece of bor in the ¢ &.Ihtl fime
slightly shorter than the length of angle.

.-nml:hnmancﬁannmmmnmie .

plats to it as shown in photo 2 snd
nﬁmmakamﬁwtaﬁdimm
weldhng is removed and that the rear. ]‘

bnltino tace i8 true to the nside of

the V.

In this article we offer an easily
fabricated Keats Angle Plate by
H.M. Turnbull of Sheffield; the

design should prove easily
adaptable for any size of lathe

’.i-’}:’ MOMOS TANS D u;,

15 25 75 5 £199
15 50 75 5 E259
20 100 10
30 100 145 10.2E379
30 150 145 102 E399
Mony other sizes ovailoble
Call us roday on =

< 081-947 1288

(8] ¢ e Tl

6.7 £339 o

OPEN MON-FRI
AND SAT AM

ng facihes

Weldmet is a BOC gos agenf ang
specialistin Welding & Cutting

Unit 8,55 Weir Road, mmblecsonswwauts o
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Looking 0
amad' “umbl “\Look no further —
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@ will all have, at some time or
Wannlhar, been disappointed to find

rust developing on one of our
maore important machine tools, and whilst it
is slight no real harm will have bean done.
In fiact, we are told that a very slight dulling
of the surface will help to pravent mora
sarious rust at a later date! Despite this fact
we are still reluctant to see our new
machine surfaces losing that new
appearance.

Differing expariances in 8 number of
workshops has led me to investigate the
matter mare thoroughly, and come up with
some conclusions and some answers, We
understand that if we leave an article out in
the rain it will start to go rusty very quickly,
but why in our dry workshop will we leave
an item just one weekend only to find it
Going rusty when we return again the next
weekend?

The answer, as we know, is
condensation, but where does this
moisture come from, and why do some
people have more problems than others?
The simple answer is that, at some time
during our absanca, coldar matalwork has
been in contact with warmer air, extracts
the maoisture from it and this moisture
naturally then rests on the cold surface
Being cold the moisture will remain there

KEEPING RUST AT BAY

tll the surface stars to go rusty. For the
technically minded we will give a little more
detail at the end of the article.

The simple answer to this problem
would be to avoid this temperature
difference by continually maintaining a
constant and reasonably high temperature,
say sixty degrees, For most, this
temperature would be prohibitively
expensive and some compromise must be
arrived at.

My expenence based on the last three
workshops | have had has thrown some
light onto the subject.

Workshop one

From the first, the workshop was
unheated and other than taking care 10 see
that metalwork was kept lightly olled no

real problem was experienced.

Workshop two

| then moved to an area that was known
to be very damp - a fact that was evident
inside the home. It was at this point that |
started 10 expenence severa problems (1
should add that all three workshops have
been wooden sheds.)

Beliaving that heating would help to
minimize the problemn it was decidad 1o
insulate the workshop using Insulation
board, the cavity filled with fibre-glass
matting, including the roof area and then to
install background heating,

A temperature of about 45 deg. F
minimum was maintained and this almost
curad the problem totally, being considered
A very satisfactory situation

Workshop three

On moving to a new area and one which
was considered to be a relatively dry
situation, | set up my workshop in 4 similar
manner complete with insulation and
background hasting. It then came as a great

30

A prime example of a machine
patina of rust. This Adept lathe was
left for many years in a dravghty,
leaky shed. It was rescued as the
shed was pulled down as partof a
demolition project. After resto.

it was installed in a heated

P

Many of us spend a lot of time protecting our workshop tools and
equipment against rust. Here we examine in depth some of the
causes of this enemy of the workshop, taking the view that if one
knows why a problem is occurring it may be easy to solve it

surprise to ma when | bagan 10 expeérience
severe condensation and accompanying
rust!

This situation did not conform to my
simple understanding of the reasons for
condensation and caused me to consider
the facts in more detail. As | understood it
condensation was caused by 8 lemparature
difference between the air tsmperature and
the metal temperature, and also by the
amount of moisture being carried in the ain

The area was, without doubt, less damp
than the previous site and | was
maintaining the same minimum
temperature, so why the increase in
condensation and then only on soma days
ancl without apparent resson?

CONDENSATION - WHY?

This lead me 10 question why the
ditfference in temperature occurred, which
did not seem difficult to explain. As the air
temperature in the workshop rises during
the earlier part of the day, the temperature
of the metalwork will follow but will lag
behind. Then, as the air cools during the
fatter part of the day, the various items will
be above air temperature as thay sttempt
1o follow the changing air temperature
When the air stabilizes at its lowest value
sometima during the night, the machines
will continue to drop in temperatune until
they evantually also arrive at or near this
value, All during this time the metalwork
has been above air temperature and this
explains why no condensation occurs

during the night

As the air commences to risa in
emperature during the day the same
process will occur, again with the
metalwork lagging behind the value for the
alr, but this time with the metalwork at a
lower temperature than the surrounding air,
this baing one of the conditions lor the
creation of condensation

The amount by which the metalwork
Isgs behind will depend on a number of
factors which it was considered {in error at
the time| to be those of shape, position and
size. By far the most important of these is
sire; the larger and bulky items will
respond more slowly to the changes and as
a result have the larger temperature
differences.

This explains why tho larger items will
frequantly sutfer more than smaller items
and to counteract this the machine tools are
frequently left with a film of oil and, as a
result, have added protection

In ry case | have most trouble with
iterms such as large angle plates which get
taken from the machine, wipad clean and
returned to the shelf in a clean but largely
oil-free state. This highlights a fact that we
all take for granted but most, mysell
included, do not understand the reason for,
that is the fact that the condition of the
surface also has a marked effegt on the
production or otherwise of condensation.

Raturning now to the quastion of why
the sudden unpredicted increase in
condensation when the reverse would have
been expected. | seemed no nearer 1o

Modal Engineers” Waorkshop
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understanding the reason for the increase
in rust evident in my new workshop.

The answer!

The answer was found quite
unexpectadly one day when | want into the
waorkshop, there finding considerable
evidence of condensation, but also an
extremely high air temperature. The answer
was obvious! Sudden late morning sun,
had caused a rapid air temperature rise to
which the metalwork could not respond,
and a large temperature difference
between metalwork and air temparature
ressulted with the accompanying severa

ian.

The reason for the differences were at
last obvious: the current position for my
workshop faced into the morning sun
whilst my previous position had not.

Following a cold night and then a cloudy
meorning. leaving the 1ools still relatively
cold, if then the sun quickly broke through,
the temperature would rise rapidly,
particularly in view of the large window
arca, and, as the metalwork temperature
could not follow this, a large difference
would result followed quickly by
condensation,

Ideally the workshop should for this
reason not ba positionad facing the mid-
morming sun, though in most cases as in
this instance, there s little choice,

controlied by 8 second thermostat set to
coma on at, say 65 deg., thus limiting tha
rise in temperature which without this can
go as high as 80 deg. even in the winter
months. This has not been tried but | am
sure it would work providing the fan could
move enough air, it would also result in
saving money as it would then not be
necessary to maintain such a high
minimum temperature.

Some slight improvement can be
achieved by covering the larger items ~
latha, milling machine, ete - with a large
cloth, which has the effect of insulating the
machina from the changing ambient
temperature limiting slightly the drop in
machine tempersture during the night. But,
more i it also limits the rapid
increases that may occur during the day,
tha machine maintaining a lower

ure under the cover. The benefits
from this will be slight but may be
worthwhile on the odd occasion.

Surface treatment

More important will be to keep all 1ools
slightly oiled. Having recently cleaned some
small items for photography and then
found them showing signs of rust within
just a few days confirmed the value of a
very slight film of oil.

Most oils will leave the tools with a
rather sticky feel and unpleasant 1o work

A very convenient method of applying
Contect Oil is to use a small hand sprayer
of the type sold for about a pound ot all
garden shops or garden centres. The oil has
a viscosity not that much heavier than tap
water and is very easy (o clean off and yet
quite long lasting in its offect after itis
applied.

To ecap, do ensure that the workshop is
heated and 1o maintain a minimum
temparature of 45 deg. (though this may
need to be increased in areas that are
particularly a problem). Insulate tha
workshop to minimize the cost and, as a
result, thus afford a higher minimum value.

Where you have the cholce, site the
workshop to avoid rapid changes due 1©
sudden bursts of sun, particularly in the
earlier part of the day. Keep larger itams
covered to isolata them from these sudden
changes in | re.

Do keep all surfaces lightly oiled with a
special-purpass oll.

For the technically minded

The published Psychrometric chart with
the following brief definitions will be of
interest 10 those with a technically
enguining mind.

Dry-bulb temperature
The temperature as measured by a
convantional tharmometer.

The solution 1o this problem would be with, and becausa of this & special oil for
aither to increase the minimum the purpose will be worthwhile investing in.  Wet-bulb temperature
temperature by raising the setting of the Contect Duck Oil supplied by DEB The temperature as measured by a
thermostat (this has been done), or Chemicals is ar:\.veo;:llent ol for the :’i:tmmmﬁilh M}m%d:v a
alternatively to Install a ventilation fan purpose also quite good lubricating mp (distilled water} wi with air
qualities. At around £15 to £20 for a 5 litre passing over it a minimum of 1000 ft/min.
dew point can it will last a long time and can be used The evaporation results in the thermomatar
po for many other purposes, such as on the reading a lower temperature, axcapt for the
R W B lawn mower after use 10 avoid rust and condition where the air is saturated (100%
8 s gg’ keep it lubricated, or to spray on the car relative humidity), No evaporation can take
\ \ \ B ignition leads to assist starting on a place and for this condition the wet bulb
Ay damp morning. For details of and dry bulb temperaturas are identical.
\ ) where 1o obtain duck ol locally,
o \ ! VAN contact DEB Group Ltd. Dew-paoint temperatures ‘
L&) \ q %\ Belper, Derbyshire DES 1JX. This s the temperature &t which water
\ \ Tel: 0773 820051. vapour starts to condense, (Occurs only at
\ s \\ Y the cold machine surface in our workshop),
-\
k) \ \ Percentage humidity
3 L - \ The amount of vapour prasent
| \A / LA expressed as a percentage of the maximum
“ water vapour that could be held in the
a i\ atmosphere at ambient temperature. Note
<L o | \ Ny X that the higher the temperature the greater
o u ] : \ the amount of water that can be held (see
|4 | \ /( grains of moisture per pound of dry air).
o o ) \ [This article rmgn no mention of those
o a1 ) situations where the work is carried out in
3050 | \ \ the garage, along with the car which surly
- o Al ; must be driven in very wet at times.
4 1 \ / who has any contribution to add
=4 regarding this topic is welcome 10 do so.
= /,.% \ We'linclude your thoughs in  futue @
~ (..: \ & h ! issue in the letters page. Ed]. -
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about 15 years, although my working

life has been spent in engineering.
Serious model engineering dates from the
Model Engineer Exhibition of 1984-85 when
my wife bought me a Unimat 3. Since then
| have been pleasantly surprised at what
can be done with the Unimat and
somewhat limited facilities.

The main problem is space. | have no
loft or garage and the shed in the garden is
full of all sorts or things, as well as
gardening equipment. So | make the best of
what | have, which is a working space of
about 7ft X4ft, in a small spare bedroom. |
share the room with various odds and ends
which have to be stored somewhere, and a
tandem.

Some of my larger tools are hung on, or
clipped to, pieces of veneered chipboard
screwed to the walls. This is an ideal way of
storing a lot of things which would be a
nuisance in drawers or cupboards,
especially if there is a supply of chipboard
from redundant room dividers and other
examples of modern furniture construction.

I “'ve only been a model engineer for

Packing it all in

There are lots of shelves with space for
lighter things and my drawing board and
instruments and books, some technical,
some which have overflowed from the
sitting room. There is a cupboard screwed
to one of the walls where | can keep things
which need somewhere a bit special, like
my micrometer, vernier caliper, dial
indicator, battery charger and multi-tester,
to name a few. There has to be space for
my cassette player and the tapes | play
most, on one of the shelves where | can
reach it easily.

Of the actual equipment which does the
job, the Unimate is mounted on a home-
made base/cupboard, which stands on a
Workmate which is the heavy bench and
lathe stand. There is a three drawer
dressing table which | have converted into a
light bench, a two drawer chest which was
the bottom of a wall unit and assorted

Author’s Unimat on its cupboard base.

In this short article by R J Loader he explains how he and his wife
cope with an indoor workshop, including also some ideas of general

interest to us all

storage boxes. Among these boxes are a
home made toolmaker’s chest, two small
plastic drawer units and a smaller plastic
box designed for fishing tackle or similar
small items.

The drawer units are ideal for drills,
end mills, reamers, punches, stamps, nuts,
bolts, washers, springs and all the other
meodel engineering essentials. Taps and
dies and some other specia! cutters are
kept in the fishing tackle box, its variety of
compartments make it very convenient for
this.

When | used to potter about with the
Unimat, all it needed was a thick piece of
formica-faced chipboard for a base. When |
began to use it in earnest, it needed
something more substantial, with storage

R.J. Loader at work on the ‘bench’,

cupboard/base from plastic veneered
chipboard of the standard 15mm thickness.
| know that it is only synthetic wood, but it
was available and it has several important
virtues. It is very stable, easy to cut and
join, thick-enough to be nice and solid and
the plastic finish is quite durable and easy
to keep clean.

Three of the well-filled drawers from the
cupboard/base.

..best skimmed over!

The details of the making of the
cupboard/base are best skimmed over; a
skilled woodworker would probably turn
pale and hurry away. The joints are all
butted, screwed and glued and the drawers
run on hanging type runners. What |
wanted was something which would do the
job but which was quick and easy to make.
The drawer fronts were made from some
better quality wood and the handles came
from one of the redundant wall units, they
could be just plain wooden pegs or blocks. |

WELCOME TO T
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made a stupid mistake when | made the
drawers and made the fronts flush with the
frame. | should have made them so that the
drawer fronts were inside the frame; a
constant trickle of swarf into the front
sections of the top drawers reminds me!

The photographs show a general view
of the cupboard/base and the top drawers
and the smaller of the two bottom ones. It
gives an idea of what they will hold. The
large bottom drawer stores the larger
things like the milling/drilling table and vee
blocks.

| stood the lathe off the cupboard top by
putting 10mm thick pieces of plywood
under the headstock, tailstock and the
place in the middle where the vee for the =
pillar is. | did this to give more room to get
a cleaning brush in the places where the
swarf accumulates. The machine is bolted
down by 2iin. bolts which have their heads
sunk into the underside of the base, the
counterboring must, of course, be done
before the framework is assembled.

When the lathe is on the Workmate it is
at the right height for me to operate it
sitting down. The only snag is that the 2}in,
vice | use clamped to one end of the
‘Workmate is then too low for heavy filing
and sawing. | have to stoop a bit and this
goes against all the principles of good filing
practice, but you can’t win them all. |
modify my filing technique to suit. The
other problem is vibration which is enough
to make objects left on the lathe or the
bench vibrate on to the floor.

The most interesting aspect of my
situation is that | have to improvise. |
haven't any really effective drilling tackle
but for a Black and Decker pistol drill and a
homemade milling/drilling head for the
lathe. The one isn’t accurate enough for
most things and the other takes up
valuable time in the setting up and taking
dowvn. | find it more convenient to clamp an
angleplate to the cross-slide and drill from
the lathe headstock, especially since | made
an adaptor to fit a 3in. capacity chuck to the
spindle.

Centre punching and any hammering
jobs have to be done on a board on the
floor, because even my heavy bench isn't

HE WORKSH
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Larger tools hang on the wall in R.J. Loader’s mini-workshop.

strong enough to hammer on. The vice is
limited too by its size but | can get over that
in one way or another; the photograph
shows one way. A 3lin. disc is being worked
on by clamping it to a bar held in the vice.
Most of my cutting is done dry and if |
do use anything like a smear of oil or
grease, | use it sparingly. | have a vacuum
cleaner for cleaning up, it is an old one but
does a good job.

Improvisation! The job is too big so is
clamped to a bar held in the vice 2. vice.

Ld

Out of sight...

| am very lucky to have a wife who
supports and encourages me in my hobby.
She knows a fair bit about engineering too
and is no mean photographer; she has
taken several of the photographs illustrating
this article. She is also my proof-reader,
illustrations editor and my greatest fan.
More than that, she has the endearing trait,
among many others, of forgetting that the
room | work in exists. This makes life much
easier!

There are problems of course, | can get
too excited sometimes when doing some
heavy filing and have the tandem
handlebars nudge me in the back. It is also
easy to bang knees, elbows and ankles on
things and occasionally | drop something
small and have to do a quick Winwoods
impression before | can find it. Mostly
though, it is a reasonably good set-up for
the sort of model engineering | do, which is
on the small side or to do with gadgets and
things to make life easier for those who,
like me, have to work with limited facilities.
It is lovely in the winter because there is an
efficient radiator but in the summer and
better weather, then the whole workshop
goes mobile. It is an easy matter to put an
extension lead through the window and
work outside. There is an area of crazy
paving just outside the window and
provided that the Workmate is on one of
the less crazy bits and doesn't rock about, it
is very pleasant to work alfresco. | have
made a trolley for taking the lathe and any
other heavy stuff so | don't even have to
carry anything other than the Workmate.

The moral is: if you have limited room
and a small lathe, don’t waste time wishing
and dreaming for something better. Set to
and make the best of what you have. You
will be surprised how interesting the
challenge is and through the many
improvisations which you will have to think
of, you will be a better engineer. Anyone
can do the job with all the tools — it
takes someone a bit better to make @
do with less... k>3

Some of the storage boxes on the two drawer floor unit.
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: Other oompames whlch suppty this type

; of instrument-but not the wood and are

- predominantly suppliers of materials and

- tools for Horological and Jewellery

“activities, are: H. S. Walsh and Sons Ltd

~‘Beckingham (081 778 7061) and A. G.
Thomas (Bradford) Ltd (0274 497171).

Manufacture
-Some readers may have accesstoa:
~ woodworking lathe and therefore will not
" 'be troubled with the discs being i3 1
k™ contaminated with oil, but for those usinga
o 0 ol -;metaiworkmg lathe the fu’st operation will

il ! ".':_extern_al:surf_ace_s |- am sure that there will
5 gﬁ?@"’;’ﬂ:ﬁgﬁf d:;onl;nterbam for - be some who will be very reluctant to do

At - this, particularly in view of some types of
~ explored. There could be three in'a Ime.  wood being considered to encourage rust:
 horizontally or vertically, or in triangular  This reluctancel can understand but as
‘formation. Having already decided that they i :
' ‘would be joined together using dowels, the
| triangular formation was decided uponin
~what | considered the best way to describe |- ; e
i it without drawings as, a dowel between A = & =
-and B, and dowel between B and C and s : g
 dowel between C and Al £

i 'lfh.e_ materials -

. With this established, the parts were
purchased as followes fmm the followmg
~ address

- Thermometer  70mm dia Cat no. DM702 i :
" Hygrometer 70mm dia Cat no, DM703
 Barometer Tiirs. dig Catno DM701 .__:Onerlngr cmpletsmthmstmmem
- . fbdngringfitted. :
anv dlscs 125mm dia i
; ' Cat no I(T845 3 off_  this item can be completed i in about three i
j - hours, the unit can be made, and the
These are also ava:lahle 95mm dia when  machine thoroughly cleaned and re-oiled at
150mm discs would be required. These one session, which it should be.
instruments are at the cheaper end of the It was whilst boring out the first disc _
range and many others are available from: that | realized that a small disc was going 10
- Craft Supplies Ltd., The Mill, Millers Dale,  be produced from its centre, and that this
. Nf'-Buxtnn, Derbyshtre SK‘I? BSN ﬂ'ei 0298 oould form a oenh'e to pmduce the

i Modal Engtnaars Worlcshop




Turning the boss mounted on a stud.

triangular formation with dowels radiating
from it and; as a result, the design was
changed from that originally chosen. This
can be seen in the photograph.
Manufacture followed normal metal-
working technigues with a roundnose tool
being used for all the turning, except the
bore which was done using a boring tool
_ground from a solid tool bit and with the
front cutting edge the widest part, enabling
the tool to be fed straight in to produce the
bore and the centre disc at the same time.
The length of the tool necessitated this to

be done from bmh 51des of the disc to
complete the bore.
No drawings are included with this
~ article as the dimensions are rot critical
and the essential details required can be
gained from the photographs. The method
of fitting the intruments is by means of a
ring which is included with the instrument.
The method of manufacture described
here requires a six inch chuck which could
be either three or four jaw; anyone who
does not have such a large chuck should be

Drilling the centre boss.

- able to adapt the procedure to use a
faceplate for the initial stage of producing
the bare, after which a smaller chuck will
be adequate. i :

. First mount the disc in the chuck, face
the disc and also turn the outside (which is
supplied only approximately round) along
its length as far as the jaws will allow. Now
bore aut the centre a little smaller in
“diameter than ultimately required and as
deep as possible. Glasspaper the face
which is to be the rear and therefore not
that critical.
Remove from the chuck and reverse,

now holding the disc on the part which has '

been turned If using a fourqaw chuck,
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ensure the part previously turned is.

running true as this will enable the bore
now to be made from the other side to be

concentric with the first. With the bore now
made right through, open up the bore to its -
- final size. 5
The disc can now be held, p_f'obably with =

Assembly

a three-jaw chuck, with the jaws gripping
outwards into the bore; this is quite

. adequate for the operation to follow. Face

the second side and also turn the outside
to its final diameter. As the discs as

supplied are only rough cut, make sure that
the two remaining discs will also be able to
be finished to the same size. Sand the face '

and outer edge to a good finish, and also
make the counterbore to take the fixing
ring.

Woodturners are used to putting their:
hands close to the rotating work to

complete the finishing operations, but then ™ =
their machines do not normally have odd
shaped parts such as chuck jaws rotating,
$0 do be careful.

About to drill the discs for the dowel;

‘note how the arrangement ensures that

all are the same.

Having completed the first disc, produce
the remaining two in the same manner,
ensuring that they are all the same size. We
now have the three completed discs and
the portions which have been removed
from the centres; select one of these and
return it to the three-jaw chuck, face and
sand the outer face.

Choose a short length of threaded rod of
about | to & inch diameter or, if not
available, a long screw with the head cut
off. Drill the piece in the chuck with a hole
about ; inch deep and sufficiently smaller
than the chosen stud to allow it to be firmly
‘screwed into place.

Remowe the part from the chuck, reverse
and replace holding it with the stud in the
chuck — both the outer face and the
outside diameter can now be turned and

- sanded,

Finishing

The type of finish applied ¢an be varied
as best suits the person making the unit.
For the original this was wax polished
mainly as this was available at the time,
and in any case it was considered that the
lower level of shine it would give was

~ preferable, as it would not conflict with the

highly polished finish on the instrument
bezels.

If wax polishing is to be adopted, then
this is best done initially with the part in

e situin the !atheand rotatsng Agaun' ms
 stressed, do take great care with this
* ‘operation. The small centre pomoncanba i
- finished whilst still in place, followed by the

_-'t!me farﬁnmhing

~into each disc, and a?am if placed agamsta
 larger angle plate’ T
~ the same distance from the rear face, anda

. . consideration should be given to the
- position on the disc. The holes can h&
- “arranged to give the grain running

. horizontally on each disc or: altematrvely
_ vertically or, as in the original, random, =
" done without Ihought {twillbe honest i
" enough to own up!)

if you wish to achieve a really professional

discs, being mmedmmeimhemeata

Take a piece of Md ahout & mt:h

'_.daametersm!unmreemeceszuqches |

'whrch will gwe scima cansnstancv To get

the three holes at reasonably equ:

 divisions, the back can be marked with a _' G
pencil after turning the back face, using the’

three jaws as a reference. These can then

; behnedupuﬁthamarkonthesrnauangls
. plate when drilling, il

Asingle hole now resqu!lres 130 be driited '

It ensure all holes are

bar ciamped 10 the angien%atefur fhe dtsc

is pointing through the disc b

Even with one hole ‘only, some

Using & little glue on each dowel, -

“ assemble the unitand lay flat forthe glue =
o set. This will make sure that the finished =~
i item will lie flat on the wall when hung. To

enable this to be achieved, make a small

. brass pfate with a heyhole siot and fix 1hls i

The arrangement for bangmgfﬂre umrr.

at the top of the disc. chosen for this L
purpose. Provide a small recess behind the
plate to allow for the head of the screwon
which the weather station isto be hung —

result, recess the plate flush with the rear
surface, polish it and fit with brass pins.
The dowels were made from dowelling

i purchased from the local DIY store and
‘were ramin which being lighter, make a

nice contrast with the Mahoganv, which
incidentally was not stained to give it the
more traditional colour for this wood. The
dowels were given a fsmsh of wax polish as
was the remainder as a final overall polish.

It remains only to fit the instruments
using the holding rings supplied; fit these
using small nails and insert the instruments

~in the desired positions. The rings hold the
instruments firmly but still permitthemto =

be rotated into position and also to be
removed if required.
With the unit complete you \mii Now

“have a useful Weather Station that' - E i

will grace any modern home. R

%




In this follow-up article to the
lathe collets in our Oct/Nov
issue, we offer an addition to
the system, this time for holding
those difficult to grip, thin
pieces. It is able also to hold
much larger diameters than the
normal collets

(MEW No. 7, Oct/Nov. "91) the question

of the merits of the closing ring system
over thal of the draw bar were discussed
and the closing ring method adopted. Even
50. in these collets made with the purpose
of holding thin items (maybe even washers)
and intended to be used as part of that
collet system, these do use the draw bar
method of closing, as the alternative is not
practical.

The very major benéefit of adopting this
method is the ability 1o hold much larger
diametars. What the limit is, is difficult to
estimate but up to 2 inches had been
achiaved and this is by no means the final
limit — had the closing ring method been
t :

I n the article on collets for the lathe

pursuad, the limit would have baen as per
the normal collets, ie. § inch,

The design

The draw bar arrangement consists
simply of a hand wheel at the change
wheel end of the lathe spindle, and with a
| inch diameter draw bar screwed into the
back end of the collet (Photo 2). This can
be done as the collet can have a solid end
as no material has 1o pass through it as is
the case for a normal collet. The other end
is then scréewed into the hand wheel which

is then used 1o draw the collet into its taper.

Photo 3: A finished loose jaw collet gripping a 1.” dia. piece of BMS having a " wide
cut made on it.

ib

Two types are sugaested, the first being
a one-piace construction, and has been
made to hold a number of sizes (Photo 1)
This has the advantage of limiting the
number of collats to be made, but has the
disadwvantage that the smaller diameters are
somewhat obscured by the larger part of
the collet

An alternative approach

An alternative approach would be to
turn & number of collets, say three, and io
give these an additional projection of about
sinch {Photo 5) then to turn the internal
laws only as required and with a single
diameter 10 a depth of { inch. Then, when a
conditions arnive that a required size is not
available, and choosing the collet least
probable 1o be used again, face the ouler
end flat and recess to the diameter
required.

To enable the jaws 10 be wmed to suit a
new diameter after slotting, the collat
would require o have inserted a short
length of material into the inner bore, and
for this reason they should be turned to o
precise size and a3 suitable piug wrned with
thas in mind when the collets are initially
made.

To suit larger sizes

To enable the system to be able to cope
with larger sizes, and at the same time
avond the necessaty for the collets to be
inchvidually made from larger diameter
material, a method of remavable jaws has
been used. A collet is established with a
single diameter turmed into it, and onto this
1s screwed a thin addition jaw piece in
which is turned a recess 1o the diameter
recquired. The limit in size with which this
arrangement could cope will largely be
dependent on the user of the equipment
and the amount of care taken in its use.

Maodel Enginears” Workshop



Manufacture — the one-piece

All the turning operations can be done
in one operation without the need 1o
memove the item from the three-jaw chuck,
with the exception of turning the final
internal jaw sizes which will be done in situ
in the collet assembly, though some may
wish 1o provide some means of holding the

collet with the back and available for facing
aftar parting off.

It is first necassary 10 set the top slide to
the requirad angle to match that of the
intarnal bore of the callet assembly boxdy,
The taper is eventually 1o be turned with
the largest diameter farthest from the
chuck, so tha slide must be set with this in
mind.

There are a number of ways of setting

repeating, that any error present should
preferably result in the larger rathér than
the smaller diameter be*'.nq oversize.

Place a short length of 3 inch dia. bright
mild steel and turn this to 0625 inch
diameter over a length of 1 inch, then turn
the first | inch to 0.620 inch dia. and part off
to 1 inch length, this to be used as both a
gauge for turning the internal bore and also

Photo 4: The first of three collets to be made from the same bar.

as a plug for this bore when turning the
jaws after slotting.

Now take a langth of 1, inch diameter
brright mild steel of sufficient length to
make the number of collets required plus
sufficient to hold in the chuck.

Place in the chuck and support the outer
and with a fixed steady and centre drill. To
avoid having 1o continually remove and
replace the steady, opan up tha jaws and
move it towards the chuck and fix, but not

bored to the required diamatar using the
gauge made previousty, This can ba seen in
the Photograph.

The inner end of the collet can now be
drilled and tapped 1o suit tha draw bar, and
the coflet finally parted off. Whilst the
workpiece is still supported, the end can
again be centra drilled and the whole
process repeated until sufficient collets
have been made, This method of
manufacture will imit the number of
off-cuts 1o just one.

For those who wish to obtain a better
finish on the parted-off end, a simple stub
mandral could be made a tight fit in the
bore and the collet pushed onto this and its
end carefully finished. The draw bar
presants no problem, though if you do not

centre

AR s R ’ ™ Ll e 2 : -'. o Ih“‘
TG of the el okl merked By

Photo 5: The loose jaw collet (centre) plus two collet blanks, all
before slotting. The plug is for use in centre hole when boring

to new size after slotting.

the required angle, though the most
probable is to fit the body to the lathe then
using a dial test indicator to test that the
top slide has been set up correctly. The
weakness of this method s that unless the
test is carried out at exactly centre haight
the result will not be accurate, so do ensure
that the test and the 1ool used to tum the
taper sre exactly st centre height,

The alternative is 1o turn & test piece and
try this using engineer's blue, but in view
of the orientation of the tapers this is not so
wasy. It has been sald before but is worth

Decembaer "91/ January "92

supporting the workpiece, The end can
now be supported with the tailstock centre
Nowr follow this by turning all the outside
diameters; this is quite straightforward
though 1t may be a little unusual far the
kargast diameter to be farthest from the
chuck, However, this should present no real
problem.

Turn also the large diamater for tha
second chuck, and support again with the
fixad steady a1 this point. The tailstock
centre can now be removed and the end of
the collet faced and drilled (Photo 4) and

Photo 6: The drilting jig and a loose jaw piece ready for boring
and then slitting.

have & 40 TP tap and die, use the finest
thread you have available.

So as to reduce the amount of heavy
turning, the handwheel is made from two
pieces, and these are joined using resin
adhesive. A tommy bar may be considered
easier but do not be tempted to adopt this
method as, if the bar is made a fixture it
could be dangerous, and aven if removable,
is not without its dangers. Similarly, do not
be tempted 1o use a spoked wheel if one is
available,

With the essential elements of the
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Photo 7. Using the drilling jig to drill a
loose jaw

sssembly made, the parts can be
assemblaed in place on the lathe and the
chosen diameters tumed into the front face.
With this done, the collet can now be
removed and slotted in a similar mathod to
that adopted for the collets previously
made.

Manufacture — the removable
jaw type

To manufacture the removable jaw type,
take one of the collet blanks already made
and set as previously for boring but this
time turn a single recess only, 8s per the
diameter indicated. Remove from the lathe
and place to one side, Do not slot it af this
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Photo 8: Drilling the loose jaw collet
using first jaw as a jig; holding was over-
come by use of the collet assembly body:

stage.

With a piece of 2 inch diameter bright
mild steel in the lathe, turn the spigot
which locates in the collst making certain
that this is a close fit. Whilst doing this,
make more than one.

Whilst making these discs, make one
additional disc but instead of having o
projection, turn with a recess equal to that
on the collet face, and then in the centre of
the recess, produce a dimple about 15 thou
deep using a centra dnll.

Take this disc and, using a pair of
dividers, scribe a circle from the centre
mark created. Then, with the divider still set
at the same setting, step round six times to

achieve the six divisions required for the
M3 holes and centre punch.

Drill the six holes at this stage to the
chosen diameter for M3 tapping {Photo 6),
then using this disc as a drilling jig, transfer
thasa hales to a jaw disc (Phote 7), and
then from the jaw 1o the collet itself (Photo
8), and 1ap these M3. The collet can now ba
siotted. Retain the initial disc as this can be
used as a drilling jig for any jaws made
subsequently,

Now open up the holes in the jaw disc
as indicated. The hole sizes quoted are
generous to ensure that final location of the
jaws is established by the recess and not
the screws. Note the counterbore depth is
from the face of tha recess which has not
been made at this stage, and will therefore
ba deepar when drilled initialty,

Fit the jaw piece to the collet using M3
pan head screws and place: the complete
collet assembly on the lathe. Face the outer
face of the disc and recess to the diameter
required. It niow remains to cut this dise into
three jaws and this can be done adequately
in & bench vice using a hacksaw. Before
removing the disc from the collet, it may be
worth marking both disc and collet to
ensure they are always assembled in the
same positions.

Scribe on the rear of each jaw the
diameter for which they are intended as
this will not be that easy to determine after
they are slotted, particularly if they are not
common dimensions.

Whilst not indicated in the drawings
these removable jaws could also be made
thicker to allow for evantual turning to a
new diameter. Also do make some spare
jaws, as this will make it 0 much easier to
make use of this systemn when the °.
need arises. |
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STILL AVAILABLE EX STOCK
STILL THE BEST VALUE AROUND

THE INTER CITY CT 918 BENCH LATHE

Centre height 4% x 18" Between Centres, Speeds
100-1500rpm. O.C. Gear Box 3 & 4 Jaw Chucks, Face-
plate, 4 Way Toolpost, Set of Turning Tools, Single
Phase Motor £1200 including VAT and Carriage.

MAIL ORDER A PLEASURE - C.O.0. SERVICE AVAILABLE

SEND FOR OUR PACKED CATALOGUE OR COME AND BROWSE IN OUR
EXTENSIVE SHOWROOMS TO SEE THE MANY MORE ITEMS AVAILABLE

PROOPS BROTHERS LIMITED '

ARCHIMEDEAN DRILL

Spiral type hand drill. Swiss Made,

steel chuck (0=1.0mm ). The drill

turns by pushing the contre pisce

up and down. Superbly made

precision tool with spplications £5.60
in many fields \ + ¢/p 50p

DOUBLE END PIN VICE

Aeversiblo collats having range 0-.128"

Overall length 4'/2° Knurled " £2.10
body for easy handling + o/p 50p

* NEEDLE FILE SET *
PACK OF 10 ASSORTED £4.00 + c/p 75p

* SWISS FILE HANDLE %
SUITABLE FOR MOST NEEDLE FILES
(COMPLETE WITH BRASS COLLET)
£3.00 + c/p 50p

INSPECTION MIRROR

e

£2.00
+ G/P S0P

* POINTED STAINLESS STEEL TWEEZERS *
TYPES AVAILABLE:— “AA", “MM", “SS",
“No3" and “No5" £2.00 each + c/p 50p
SPECIAL OFFER § for £9.00 + ¢/p £1.00

OPEN, 0.00:5 30 MONDAY-FRIDAY AND 9.00-12,00 SATURDAY
camre———
| INTERE MACHINE TOOLS X \C‘Si
]
LINDSAY AVENUE

(HIGH WYCOMBE) LTD ww
HIGH WYCOMBE (0494) 33211:2-3
HIGH WYCOMBE

FAX. (0484) 31602
TELEX 838861 INCITYG BUCKS HP12 3ER

PUNCH, CROP AND RIVET wirs tue
N UCLEA VE TWO TON P RESS

£70.00 +VAT +Carriage -
Standard set of tools £30.00

PUNCHES & NIBBLES 1vevip0

AT im alempst ary matedisl nclsding stanieis stesl
CHOPS vt And Dar up 1o A" da
m“s mowtl  types o wiveis  ndluifg

Bfurcate, IWDULSE ONIE B0 pimce lygme

IRNM st g to 16 s w g
Versatdity s the kaeyniosw of the Nucieave Press. i has mousneratile usas «n 1he sogineeting,
Tfentne: and plast ndissiries in gddtion o s an rwa b ble malie purpose tood far the hame
cratesman
Thes press 19 made INFOSIGROUT weir 1he firest Digh tensibe steets, and wil esert » pressure
of tven (ohe walh sate
Quickly 5ot and ansy 10 0porate, 11 requires very litlle masitenarse
LONGFIELD INSTRUMENTS LTD., UNIT N. HUNTING GATE.

EAST PORTWAY INDUSTRIAL ESTATE. ANDOVER. HANTS SM10 MUV

TEL D264 323549  FAX: 0Z04 D6536

FOR MODEL ENGINEERS,
AND
EDUCATION

Magh Quaity S:1andare! Canng Progeprs ace Avaviabde Oireed from Stook. geung
@ R RN A L peErenEe A well af pros G erdeient Machone Shpp Toak
smving £ E. 0L

EXAMPLES. Variows Bire Angle & Adjusisbde Angle Maies Veor Bluocks &
Clampe. Machine ard Tootmaters Vioes. Angie Taée, £ rgeears Soent Levwly
Lmthe Cercbers, Insmument Makerns Viess, sin st New Producis iechne
Comgmharsive H of Bechpiates 0 dwa. Motary Table kit. Meats Angle
Piste, Small Arjystshis Angls Plate Machine Clamps ANl supphed weih
Machina Dramings. alao

CASY IRDN BLOCKS & BAR — CUT 10 SIZE
Steckists af Brads Rod, Afuminivm, Ph Bronce.
PTEE, Nylton. Tulffngl, snd other Plastics, ete
THE COLLEGE ENGINEERING SUPPLY
For Compretonsive llustratod Lt pressn weed S A B to

- Tol: (09074) Z204
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MICROTORCH

PENCILL THIN, REFILLS WITH LIGHTER BUTANE
REACHES 1300°c
VARIABLE FLAME £7.70 + ¢/p 80p

(C TR ¢ o

MICROTORCH ACCESSORIES

10502 Catalytic Solder Tip ............. £6.35 + 50p c/p
10515 Sets of tipsTor 10502 ... coevvasns £3.00 + 0p ¢/p
10520 HOt AIr Tip o cvovansrssnsrasinsans £6.05 + 50p c/p
10525 Wide Flame Tip ...covvevirenriens £3.25+ 50p o/p

* HELPING HANDS *

COMPLETE WITH PLASTIC MAGNIFIER
£4.95: cipsr.7s

DRILL BIT SET 94/163
1 each 0.8, 1.0, 1.2, 1.5, 20mm Shank Size '/»"
ONLY £3.50 + c/p 50p (RRP £7.10)

'SPECIAL OFFER ON

sk MINICRAFT.

* ENGRAVING KIT MB186 *

KIT CONTAINING ENGRAVING PEN MB 185
12V. 2 PIN PLUG-IN TRANSFORMER
DIAMOND ENGRAVER, 2 GRINDING STONES &
PAPER STENCIL
ONLY £12.45 + ¢/p £1.55 (RRP £25 65)

PROOPS BROTHER LIMITED
Y TRADE ENQUIRIES WELCOME =

RETAIL & MAIL ORDER

21 Masons Avenue » Hamow « Middlesex HA3 5AH
Tol; 084.861 5258, Fax: 081.841 5404
Open Tuesday to Saturday 9.30am lo 5.30pm. Closed Mondays

RETAIL ONLY

TMMIOWHO.I&B-' M&ddhmmm'Hwhw'lm
LEB DAW
Open Monday o Fiday 9.00am - 500pm




Electricity is not something to
be trifled with but we have
probably all done this at some
time, to a greater or lesser
degree. In this article, Chris
Boucher of Wellingborough
explains the requirements of the
IEE Regs, with which, as
installers of electrical systems
in our own home workshop, we
are obligated to comply

T his article is intended for those
model engineers who may be
slightly in awe of electricity and to
show that, provided the right rules are
followed, there is no reason why any
mechanical engineer should not carry out
all the wiring required in his workshop. The
majority of readers will already have their
workshop set up, and this article will enable
them to check that their electrical wiring
meets all safety requirements.

In this country wiring standards are
governed by the Regulations For Electrical
Installations, issued by the Institution of
Electrical Engineers, and known as ‘LEE.
Regs' for short. This is a tome of 250 pages
and fortunately not all the requirements
affect home workshops. The regulations
are aimed at safety in home and work
environments, and the two primary hazards
caused by electrical faults are fire and
electric shock. Electricity is not to be trifled
with and, make no mistake, the normal 240
volt mains can kill! Approximately 40
people a year are killed by electric shock in
the home and many more are seriously
injured by burns. ’

Safety Devices

We will first of all look at the various
safety devices which are part of any
installation and then see how they are
combined in a typical workshop.

The first means of protection is the
switch or isolator. Every circuit must have a
means of isolating it 8o that wiring in the
installation can be warked on safely. In our
case this will be a main double pole (live
and neutral) switch which is part of the
consumer unit (main distribution point) at
the entrance to the workshop,

The next safety device to be considered
is the humble earth wire. This is the third
conductor in any cable which is either bare
or covered with a green/yellow striped
sleeve. Because all appliances will work
without the earth wire being connected, it
is often neglected. It is, however, A VITAL
SAFETY REQUIREMENT. (See Figure 1a and
1b). |E.E. Regulations referto it as a
protective conductor which goes a long
way to explain its purpose. If any fault
occurs in a system, it is important that a
very high current flows to ensure that the
fuse, which is the deliberate weak link in

CURRENT
PASSES
THROUGH
EARTH

BACK TO
SUB-STATION

FAULT T0 METAL BODY

2-PIN POWER POINT
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STREET CABLE

EARTHING CONNECTION
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D p— REMOTE EARTH

3 PIN POWER POINT WITH
{HIRD ‘EARTHING’ POINT.

MAINWATER PIPE IN HOUSE

NFUTRAL
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are currently permitted under IEE regs.

Fig 1a shows how an electric shock can be received from a faulty unearthed
electrical appliance and figure 1b illustrates how the danger can be avoided by
using an earth lead. Note: some artistic licence has been used on both these
illustrations and neither a two pin socket for a fire or earthing via a water pipe

WATER MAINS

the circuit, blows quickly to prevent
overheating. The earth connection provides
this quick path for the current. If the earth
circuit is not complete, then the metal body
of the appliance or machine tool is likely to
become live and next time you touch it the
earth return circuit will be completed via
your body with disastrous results!

| EE. Regs place great importance on
earthing and they also state that all
exposed metalwork on the premises must
be bonded to the main earthing terminal. In
the workshop this means banding any
service pipes, such as water or gas, plus
any other metalwork, e.g. non-electric fixed
metal tools such as guillotines/benders and
even metal window frames to earth.

It must be remembered that, if there is a
fault, it is essential that the earth conductor
is of large enough diameter to ensure that
the fuse blows! The normal two core twin
plus earth cable is designed with this fact in
mind, but to be safe, use 4mm cable for
bonding. Lathes/drills, etc,, must of course
also be earthed but this is normally
achieved via the electrical connection. The
only exception to earthing requirements
(apart from very special circumstances
unlikely to be met in the workshop) is the
use of electrical appliances of all-insulated
or double insulated construction. These will
be fitted with a two core flexible cord (live
and neutral) and the label on the appliance
will include a double square symbol.

Model Engineers’ Workshop



Mention has already been made of the

- fuse, another essential safety device. All
electrical circuits must be protected against
excessive current, and the simplest means
of achieving this is via a fuse. The rating
(current which the fuse can safely carry) is
wvery important and will vary according to
the circuit, For instance,the main workshop
isolator could be fused at 45 amps, the
circuits feeding the socket.outlets at 30
amps and the lighting circuit at 5 amps.

. Generally, a fuse will blow at approximately
double the rating and this has a bearing on
cable size selection, which will be
discussed later. The rewirable fuse is still a
cheap and reliable device but it does suffer
from the disadvantage that it is possible to
rewire it with the wrong size wire, which
could cause serious overheating and even a
fire in the event of an excess current
flowing.

A better device is the replacement
cartridge fuse, which will always have the
rating stamped on it. As an alternative to
fuses, small.automatic circuit breakers are
available which can be mounted in the
consumer unit in much the same way as
fuses. These miniature circuit breakers
(MCBs) are, in fact; switches designed to
open-automatically when the current
passing through them exceeds the.value
for which they are set.

Another.device which is well worth

- paying a little extra for is a Residual current

" device (RCD). Some readers may know of
this as an Earth Leakage circuit:breaker and
this older term describes its function better.
Briefly, it will interrupt the circuit as soon as

: current above a specified limit flows
between live and earth. This feature is
particularly useful if someone touches a
live conductor and receives a shock, which
could be fatal. RCDs act in milliseconds and
sensitive ones with a design operating

.which is likely to supply a portable

v .

< required for all machine tools.

*stoppage:due to drop involtage or failure
‘of supply, where unexpected restarting of

fence.For a short distance between the
‘house and workshop there is much to be

-attached to the catenary not more than

A
current of 30mA can save lives! Incidentally,
itis a requirement to have any socket outlet

appliance to.be used outdoors, protected
by an-RCD. A further L.E.E. regulation which *

affects the-home workshop states “Every I
' motor shall be provided with means to 3

prevent automatic restarting after a

o o,

the:motor might cause danger™. This in
effect means that a pushbutton starter
which will trip on failure-of the supply is

A

Supply cable selection :
Having looked at the various safety devices _
that will feature in the workshop circuit, we
can now move on to the actual design and
layout. Let us assume for the moment that
the workshop is in an outbuilding remote
from the house. A:cable feeding a detached '
building may be run overhead, ;
underground or. along a wall, but IN NO
CIRCUMSTANCES may it be run along a

R

said for running the cable overhead, but for
long runs an underground cable is usually
preferred. If you-decide on overhead,
ordinary twin core and earth PVC-sheathed
cable can be used. If the distance does not
exceed three metres, then no additional
support is required.

For longer 'spans; the cable must:be
supported by a galvanised steel wire or :
cable (catenary). The electric cable must be
at a minimum height of 3.5m above ground .
level, but this'must be increased to 5.2m
above & driveway. Clips or slings should be

T

225mm, apart. Don't forget to bond the 5
catenary to earth as already- described, but
it must not itself-be used as the earth "J

CATENARY WIRE

ADJUSTABLE
EYE-BOLT

) SLINGS

FIG.2 TWO ALTERNATIVE METHODS OF SUPPLYING A
WORKSHOP EITHER OVERHEAD OR UNDERGROUND

EYE
BOLT

MAIN BUILDING |

WORKSHOP

MAIN SWITCH
FUSE UNIT

]
C
A

-
TO CONSUMER UNIT

TO CONSUMER UNIT

450mm MIN. DEPTH

=

ARHOURED PYC OR MICL. CABLE.

JUNCTION BOX.
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Top: Workshop consumer unit. Note
supply armoured cable terminating at
the unit, main isolator incorporating a
residual current device (RCD) and three
miniature circuit breakers (MCBs)
protecting each circuit. N.B. Protective
covers have been removed for
photographic purposes.

Centre: RCD used to provide protection
for single portable appliance to be used
outside.

Above: Possibly an exaggeration, but

here the cord restraint in the plug has
come loose so that the outer sheath is
not restrained. This has allowed the
earth lead to be pulled away from the




Top: This fused connection unit
complate with neon light provides a
warning that power is on to the grinder,

Centre: Armoured cable showing the
various layers of insulation plus the
gland used to secure the cable at the
junction box.

Above: An illustration of bonding of
water pipes; note the safety label which
states: "Safety electrical connection. Do
not remove”

continuity conductor. Underground cable
must ba buried as least 450mm deep. This
depth must be increased to B00mm under
cultivated land, s0 stand by for a8 weekend
of cancentrated digging! By far the best
type of cable to use underground is
armoured PVC (two core) with an extrudad
covering of PVIC over the wire armour, The
photograph illustrates the various layers of
insulation around armoured cable together
with the gland used to terminate the ends
of the cable. No special tools are required
to terminate armoured cable and the use of
the gland K very simple

An alternative to armoured cable is
mineral insulated, copper sheathed (micc)
two coré cable with an extruded covering
of PVC which is usually orange in colour
The disadvantage of mic.c. cable is that
special tools and waterproof seals are
required for the termmations. On the other
hand, for a given current-carrying capacity,
it Is of a much smaller diameter than
armoured cable. Providing it is protected by
high impact PVC conduit or galvanised
metal conduit, PVC two core and earth
cable can be run underground. if you
decide on armoured cable, it is well worth
shopping around the local supphers. The
length of cable required for the average
home workshop could be considered as an
offcut by an industrial supplier and some
useful end of drum bargains can be had!

If clipping the cable to an outside wall
forms part of the run, don't forget the | EE
requirement to provide adequate protection
from mechanical damage. Enclosing in
conduit may be necessary in some
situations. Figure 2 summarigses the
requirements for overhead and
underground runs of cable between house
and workshop, The next decision 1o be
made is what size cable 10 use?

This depends on the following factors
Voitage drop

Maximum losd

Diversity (how many appliances are likely to

QUICK TIP

To remove the mill scale from black
iron, sprinkle some Harpic on the metal
and moisten it with water (Sainsbury’s
equivalent works just as well). Wash
and oil afterwards as rust will quickly
form.

PA. Twist

be run at any one time)
Length of cabla run
Whether cable is in air or underground
Type of cable (armoured micc. etc)
Type of fusing employed

With all these factors 1o be considerad,
only a genearal guide on cable sire can be
given {see Table 1), If in doubt, the |LEE.
regulations should be consulted. Your cable
supplier should have a copy and be
prepared 1o advise. A requirement which is
often overlooked s the regulation that the
voltage drop on any installation must not
exceed 21% The supply voltage can be
taken as 240 volts and it is important that
under full load conditions the voltage drop
over the cable run does not allow the
supply in the workshop to drop below 234
vOits

This point is bast illustrated by an
examplea: The wable of supply cables shows
the most commaonly used types of cable in
normal environments. Suppose that the run
length is 25 metres and the maximum
current required is 30 amps. dmm
armoured cable is selectad, This has a
current-carrying capacity of 38 amps and
therefore appears perfectly suitable until
the next column giving the voltage drop in
millivolts per amp per meatre. This is 1, s0
carrying out a simple calculation, the total
voltage drop 15 11 =30 [amps) > 25 imetres)
drvided by 1000 to bring the total to volts
This equals 825 volis which is higher than
the 6 volts allowed, 50 it is necessary 10

CABLE FOR l

WORKSHOP UNITS

WORKSHOP e
CONSUMER - | (EAR Off | 204 OR 30A.
N T | ! MAIN SWITCH
sve FUSE BOX IN
SHEATHED OM [MOUSE MEAR METER
A
€ T.ss | ; Y
1
HETER JUNCTION
EARTH XES -
CABLE COMNECTIO

TERMINAL

EXTERMAL OVERHEAD . '
OR UNDERGROUND 1| [l

FIG.3 METHOD OF TERMINATING CABLE TO WORKSHOP AT

SUPPLY & WORKSHOP ENDS

©
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EARTH PVC-SHEATHED CABLE

FIG.4 TYPICAL RING MAIN FOR LARGER WORKSHOP

move to Bmm cable when the calculation
becomeas 13 >30 %25 ¢ 1000 =548 volts,
which s within the limits required

Having decided on the cable and the
method of run, the terminations must be
conssdered. A main switch should be used
in the house near the meter. Connection to
the house supply can either be via 8 spare
way on the consumer unit or, if one is not
available then “tails” should be left for the

Electricity Board who will call and connect
these directly into the meter. Incidentally,
the term “talls” is usad 10 describe heavy
capacity single core cable used for
connections between the Board's and
Consumer’s installation, If your curremt
MECILIFBIMBNIS Are Very high, check with
your Electricity Board that the cable
supplying your house is large enough
belore proceeding!

If armoured cable is employed, it is
wusually more comnvenient (o terminate it
with a small metal junction box ji
the house and then use normal PVC twin
earth cable (see Figure 3|

iNskcae

and

Workshop installation

Ve can now move on to the workshop
itsell. The easiest way 1O terminate the
cable is directly into 8 consumer unit, These
are available with any number of fused
way's to suit the number of circuits
required, and they can be fitted with an
RCD as part of the main switch and
rewvirable or cartndae fuses or MCBs. The
photograph shows the author's installation
with an RCD and three circuits all protectad
by MCBs, with room for further circuits as
necessary, The actual circuits will of course
depend on the workshop layout, but all will
have lighting and socket outlets in
comman

The lighting circuit will follow the same
form as normal house wiring and should
be on a separate circuit protected by a
rde'l'Ip fuse
over the bench is fluores

A comvenient form of ghting
it 5'!'1_'!.'-'[
provides an even lighting effect over the
whaole area. If you have a bench-mounting

December "9/ January ‘92

dnill, be careful of the stroboscopic effect
These wbes flicker at the mains frequency
of 50 cycles I the drill is rotating at an
exact multiple of this spead, it can appeaar
stationary wugh it ks actually revolving
For this re n machine tool lic ghits shoukd
be of normal incandescent type. Ver y often
it 1S more conveniant to run

these from tha
ring or radial circuit supplying the machine
tool, but the lights should m thelr
OwWn Spur unit protected by a Tp fuse
The socket outlets can be aither radial or
intha formof a r|h-| circuit (Hgures 4 and
5). The names are st (planatory, but the
main pont about a ring circunt is that the
two ends of the ring are connected to the
sama fuse in the consumer unit. Radial
circuits are probably better for the small
workshop, but a ring may be a: anc

e run fro

Jsier

FLEX TO FIXED APPLIANCE

i

more econimic in a larger one, It can be
seen from Figure 4 that spurs are wired to
the ring main. This is more convenlent
whan a socket is a long way from the ring
The rules regarding spurs are: "The total
number of fused spurs is unlimite

number of non-fused spurs must not
aexceed the total number of socket nutlets
and items of stationary equipment
connected directly in the circuit. A non-
fused spur must only feed one single or
one twin socket outiet or one permanently
connected item.”

Regardiess of whather a ring or radial
circuit is used, it should be protected by a
30amp fuse or MCB in the consumar unit. It
goes without saying that any fuses in the
final circuit must not exceed 13amps and
should be considerably less in many

0

FLEX 70
FIXED
APPLIANCE

FJSED CONNECTION
UNIT

| 13A. SUCKET

13 A SOCKFT

d
a

O 0
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B

SWITCHING

B

FROM 30A WAY ON
CONSUMER UNIT

FIG.5 TYPICAL RADIAL CIRCUIT IN WORKSHOP.
FIXED APPLIANCES, DRILLS, LATHES ETC. WITH INTEGRAL




Tabl:&H
CHT G FHEGTTTT R G R bosing supply cable size

NOTE: See 1ex1 for factors which con affoc ST LIRS A8 LR L SRR ey

Conductor Current capacity — Amps
cross-sectional Drop
area mmr’ mV/A/m PV insulated Armoured
25 185 28
25 as
32 49
43 67

Table 2.
Guide to cable sizes

at power i1 on to the lathe or

ing tool iy Size Current rating Circuit Circuit fuse
my amps amps
1.0 14 Single light 5
ectrnic 2 e - -
reuit. Table 2 1.6 18 Lighting radial : 5
' ; 25 24 Ring circuits. Radial 30
circuits up to 20m- 20 for radial
Rl = floor area circuits
il oy area likely R e
.:“[‘Tvl” | ‘ﬂ“_ A 1 32 Radial circuits up to 30

E0m’ floor ares
Medium machine
tools on separate

re contemplated circuit

Mase supply to the 8 40 Large machine tools 45

on own circuit

To be continued
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Engineers’ Workshop there was an
articie on the use of Datums. When
doing many jobs in the workshop it is
necessary 1o position a drill or cutter in
precise position over the work surface, One
way of doing this is to use an edge or
edges of the material as Datum paints.
The problem then arises of positioning
the cutter or drill exactly over the edge in
question, so that the graduated feed screw
can be used to position the cutter or drill in
exactly the right position. This is where the
edge finder (EF), described in this article
comes in 50 useful. In the Oct/Nov issue we published an article on using the edge
Itis tempting to try and just touch the finder; in this article D.J.P. recaps very briefly on this, then proceeds

edge of the material with the drill or cutter, :
0 ANGiser s bie, and iHenWinding to detail the design and requirements for making one

over the feed half the tool diameter to i
position the cutter exactly over the edge, |

I n the first Winter Edition of Model

but as we all know to our cost this often

ends up with an unsightly cutter mark on

our latest masterpiecs
Usmgmaadgeﬁndsrtha]ohbaomm

child’s play. Position tha E. F in the chuck or :

cﬂmwmmupdmmbﬂhbww ;

that it is about | inch below the top surface S

of the work. Start up the machine and the :

wobble bar will spin out of true. Using the : ! alie e °_° I :

feed screw, slowly wind the E. F.into the = ° °_o o &5 I

edge of the workpiece. The run out of the ~ ’\-

wobble bar then gradually decreases as the '

edge of the material restricts its swing

Conlinuedmil the wobun e bar is ?uun 10 be

running true; if you go 100 far, the ASS

wobble bar slides along the surface of the GENERAL EMBLY
work and you must withdraw the EF. from
the work and start again, Once you have ©
the wobble bar running true you have tha

silver steel so that it will fit your metric
collats. And the tip of the wobible bar could
L g easily be 5mm, so that you would have to
- wind ovar the laad scrow 2 Bmm to position
your tool over the edgs of the workpiece.
TAP 5/716"WHIT x3/8"Dp. Jusgoo?heﬂnal point bdc;;elgt:'a‘mw
= descri @ construction. If you haven't
N 210"DIA got a mill, don’t jump to the conclusion that
this device is no use to you on your [athe. It
% f’i works just as effectively in the horizontal

/28

: & - : ‘ “ plane and can be used very effectively with
TR UG work set up on the vertical slide.
/4" Construction

/VL v Cut off a piece of | inch dum&tarm!mr

LSRR o steel to a length of approximately 1 inches
P —— — e — o — — and position it in the lathe collet/chuck, so
1
i

= that it protrudes about Jinch. Face off the
) and, and use 8 cantre drill to mark the and

of the material. Use any suitable drill,
smaller than a No. 4 drill, and drill rl?hnt
through the length of the silver steel, if you
loff. SILVER STEEL are not used to working with silver steel,
1/ BODY remember to use a slower spindle speed
© than for mild steel and use a coolant.
Then turm the steel round in the chuck/

P Il T e T . T .

machine spindle exactly 0100 inch from the
adge of the work |2, half the diameter of
the tip of the wobble bar. Replace the E. F

with the cutter or drill that you wish 10 use 1/4"DIA. BALL i
feed
ot TAPPED 6B.A.x5/32"DEEP |

If you have doubts about the accuracy of
this simple device, or your ability to see ‘
when the wobbie bar is spinning dead true, i

just try it out in the workshop and you will !a
be amazed at how easy It is to get rapest |
readings on the graduated dial of your feed -
screw time after time. . . . D

Because old habits die hard, | have used =

Imperial measurements for its construction,
but it is just as easily made out of matric

December '3 /January '92

- re S SEELCamTsemSitu E O

2/ BALL P

-



| 2o o 5P
< <
Ql 5{,
f =
="' “6B.A. THRD. 81
x 1 B"Lg b
3/ WOBBLE BAR 1off SILVER STEEL.@

collet and face off the other end. Do not
reduce 1o length ot this stage, just clean up
the end and lightly chamfer the cutside
diametar. Now use a | inch drill to open up
the hole already through the sieel, but only
drill to within } inch of the end. As this does
not require to be an accurate depth, use the
graduations on your tailstock spindle or use
a rule to put @ pencil mark on the drill.
Finish off by countersinking the hole with at
least a & Inch chamfer,

When opening up an already drilled hole
it Is advisable to remove the sharp cutting
edge of the drill by lightly touching them on
a fine grinding wheel and then rubbing
with a stone. This stops the drill from
digging in and produces a amoother finish,
while culting a tighter hole. Of course you
will need to resharpen the drill before using
it ngain for normal drilling.

While on this sattlng, use the tailstock
chuck to hold a & inch Whitworth tap to
start a thread in lhuandufmabody Use
plenty of cutting compound and repeatedly
back off the tap 1o clear the swarf or you
will find that the body starts to turn m the
chuck/collet. Tap 10 a depth of about | inch.

Now again turn the work round in thu
chuck/collet and open up the smaller
diameter with a suitably prepared No, 4
drill. Now you will realise the value of not
previously finishing the length, for it is
possible to carefully face off the end of the
material until the length of the smaller
diamatar Is reduced to only a few
thousands of an inch. This is necessary to
leave the maximum amount of material 1o
retain the ball end of the wobble bar in the
body, while at the same time allowing the
ball to protrude through the hole 1o allow a
good degree of wobble, Finish off by
turning a suitable radius on the outside
diamatar 10 give a pleasing effect.

Pressure pad

Cut a piece from a length of | inch
diameter silver steed just over | inch :
Mount it in the collet/chuck and face off the
end. Use a centre drill to mark the end of
the metal and then drill right through the
length with a & inch drill. This hole is not
obligatory, but does assist with final
assembly, as with grease on the
componants, air can be trapped between
the pressure pad and the ball, preventing
them from sealing propetly, As you will see
in the drawing, the end of the pressure pad

is shown with a concave radius to allow the
ball to seat into it. This can be achioved
with a | inch radius cuttar, or a drill
sharpened with a rounded end, hald in the
tailstock chuck. If you have not got a
suitable cutter and are not proficient at
handhald drill sharpening, it will suffice to
lightly indent tha and of the pressure pad
with a { drill or countersink to a depth
whereby the flat face round the indentation
is reduced to a width of about & of an inch.
After removing any burr from the outside
diameter, turn the metal round and just

We now need to pregare the ball, which
is going to be the other part of the wobble
bar. It is made from a perfectly standard
1 inch ballbearing, which has to be
softened, drilled and tapped, and thon
rehardened.

To soften the ball it has to be heated to
cherry red and then allowed 1o cool slowly.
When | was working as a toolmaker, we
usad 10 have a box of powderad chalk into
which we put heated components 1o
ensure that they cooled siowly. The average
household is not likely to have this facility,
but | have found that ordinary dry cement
serves the purpose.

| used a length of wire with & small circle
bent at one end, into which the ball rested,
1o hold it in the flame of my propane torch.
Once it was cherry red, | dropped & into a
tobacco tin containing fresh cement and
coverad it over, When | later remaved i, it
was quite soft enough to be drilled and
tapped.

Holding the ball

How exactly does one hold a smadl ball
to be abie to drill and tap it? The aasiest
wiry is in @ collet, with a short pieca of |
inch bar pushed into the collet first to stop
the ball from going in too far. If you don’t
possess a collet, an mathod has
to be found.

Take a short length of brass, about ; inch
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4/ PRESSURE PAD

it SPHERE 1/4"DIA.
1off. SILVER STEEL.
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clean up the other end. The exact length Is
not critical, 0 removing any burrs finishes
this part.

Wobble bar

Mount a length of | inch diamater silver
steel in the collet/chuck with about 1] inch
protruding. Face off the end and rough
turn, down to around 0.210 inch diametar,
for an inch, Then turn the first
Linch down to 0110 diameter. Using a
tailstock dieholder, with a 6BA die, thread
the first ] inch. Now finish off the large
diameter to 02005 of an inch; the extra half
thousandth of an inch is for stoning and
polishing to size after hardening, Either
part-off or saw off about | inch from the
end. Then turn the workpiece round in the
chuck and, holding it on the larger
diamater, face off tha sawn and until the
length of the large diameter is /. inch, The
mwo diametars having been turned in the
one setling have ensured their
concantricity.

(llf//’;

//y/

S/ 16"WHIT.x1/4"
5/ HEX. SOCKET GRUB SCREW

diameter, and mount it in the chuck so that
about 1 inch protrudes. Face off the end
and lightly centre-drill it, as a lead for a drill.
Drill, with anvy drill less than { inch, to a
depth of approximately & inch. Then open
up the hole with a suitably prepared | inch
drill. Try the ball in the hole and ideally it
should protrude about & inch, If It goes in
oo far, face off the end of the metal until
the carrect result is obtained. Still in this
same setting, lightly skim the outside
diameter of the brass to ensure
concentricity. Now part or saw off as close
to the chuck as is reasonably convenient.
Place the piace sawn off into the chuck the
other way round and after facing off the
end, turn the outside diameter down by
about 0.010 inch to within & inch of the end
which has been drilled. Remove the metal
from the lathe and, uging a hacksaw, cut
two slots centrally and at 90 degrees to
each other longitudinaily in the end
containing the hole to a depth of about
| inch. You will then have a type of split
collet which you can place in your chuck.
When the chuck is tightened it will close on
the end containing the hole and clamp the
ball tightly without marking it.

With the ball mounted in aither a collet
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or your specially made |lq. face off a very
small flat. This is s0 you can use a centre
drill to mark the end, before drilling with a
No. 43 drill 10 a depth of about § inch. Use a
6BA taper tap mounted in the tailstock
chuck to carefully tap the hole to a depth of
& inch, finishing off with a plug tap. The ball
will probably be fairly tough, so use plenty
of cutting compound. The rehardening can
be left to later, when you do the other
necessary hardening.

As will be seen in the drawing, | used a
4 inch Whitworth grub screw by | inch long
to seal the end of the body and put
pressure onto the spring. If a suitable screw
is not available, it is just as easy to cut a
short length off of & § inch Whitworth bolt
and, having faced off the sawn end, putin a
screw driver slot, either with a slotting
cutter or a hacksaw.

Silver steel was used for the parts of this
tool, because it is so easy to harden and
temper. | hardened the end of the body,
where the ball sits, the large diameter of
the wobble bar and the pressure pad, and |
rehardened the ballbearing. It is necessary
to reharden the ball and | certainhy think
that the large diameter of the wobble bar
should be hardened, as In use it receives a
lot of rubbing as it makes contact with the
surface of metal. Howewver, with the limited
use this tool would get in a home workshop
the pressure pad and body end could
probably be left soft.

The body was heated at the one end to
charry red snd quenched into oil. Similarty |
did the same with the large end of the
wobble bar. The pressure pad was strung
on a piece of wire and heated throughout
to cherry red before quenching. The ball
bearing was heated in tha same way as for
the annealing, but this time it too was
quenched in oil. | used old engine oil
discarded from my car for the quenching.
(Leave it uncovered for a faw hours first so
that any dissolved hydrocarbons will
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evaporate), This produced perfect results
without subjecting the parts to the
likelihood of cracking, as s olten the case
when silver steel is quenched in water.

The parts were then lightly polished, so
that the colour produced by heat could
clearly be seen, | then heated all the
hardened components until they were a
dark straw, before requenching in oil. This
produced a surface that has stood up 1o
many years of use without any apparent
detriment. | finally polished all the
components 1o remove the heating colour.
The large diameter of the wobble bar was
caretully stoned and polished until it was
exactly 0200 inch diameter.

Assembly

The assembly is straightforward. First of
all scraw the silver steel part of the wobble
bar into the ball. When | made my EF. many
years ago, | had never had any trouble with
the components coming apart, but a small
drop of Nutlock (Loctite 241), would not go

amiss if it is readily available. In fact on
reflection, with modern locking
components, it would probably be quite
satisfactory 10 just drill the bail and make
the small end of the wobble bar a push fit
into it. It could then be assembled with
Loctite 601, and would probably be quite
sarviceable.

A light compression spring, of just
sufficient length to ensure that the pressure
pad makes contract with the ball, is
required. Do not use 100 much pressure or
you will find the tool is not as sensitive as it
should be. Lightly grease all the
componenis before assembly. Push the
large end of the wobble bar into the
threaded end of the body and right out the
other end until the ball sits on its seating.
Insert the pressure pad, recessed end first,
followed by the spring. Screw in the grub
screw until it is just below the surface of
the end of the body. Finally, wipe off any
excess grease and your edge
finder is ready for use.

a7



about my purchase. The fixed dials | had
anticipated, had raisad tha question with
béeen prepared 1o accept,
the 8 pitch leadscrew was something |

Replacing the machine with a more
aeceptable version was out of the question
removing the machine and replacing it. due
10 its extreme weight, a factor which
presents many with a problem as has been
indicated in this magazine on a8 number of
occasions (Does anyone offer an instaliation
sevvice, ot a charge of course? ED)

5
g
g

DIGITAL READOUT

Finished unit; the two axis digital display.

Not surprisingly, to modify the dials 1o
be a friction fit was the first considered
solution and one undertaken in
paraliel with this sxercisa, but we would

seamed the obvious solution but this did
not appeal, though looking biack it would
not have been all that difficull even though
the longer leadscrew would have required
10 ba made from more than one piece.
Anather solution would be 10 it a gear
train between the leadscrew and the hand
wheel, this requiring a ratio of 54 — not
that difficult 1o achieve, but this did not
appeal either, particularly as it would

The cross feed pulse genecator assembly.,

Considering that a more prafessional
solution should be sought, | startéd to think
the lines of a digital readout. A

machanical version was a possibility and
thay had appeared on micromaters at one
time ond maybe other items of equipment
as well though | have no ge of this.
The only practical digital solution would be
an electronic version,

Working in a highly electronic design
and manufacturing organizstion and being

48

For all but the few, a Digital Readout will be but a dream, being
prohibitively expensive. In this multi-discipline item we have a
demanding project, enabling one to be acquired at a fraction of the
purchase price. This is the first part of a two-part article, but the
details included will enable a substantial start to be made before
publication of the concluding part in the next issue

basically an electrical/electronic design
engineer, one may have thought that this
was the obvious answer 1o the problem,
but electronics is a very diverse discipline
and, if for no other reason, the thought of
producing complex electronic circuits
without the aid of purpose-designed

printed circuit boards to assemble them
onto was not one | relished. So this idea,
and also the project as a whole, was
shulvad

The display solution

Al some later date it was whilst looking
through the catalogue of a well known
supplier of electronic components 1o
inclustry (snd now also to the private

individual) that | came across a printed
circuit board being sold to construct a four
digit counter with a wide range of facilities
— such as, count up and down, count hold,
count resel to zaro, decimal point and
many others. Also available in similar form
was a power supply printed circuit board
that would be suitable for the five volt DC
supply that would be required. The idea
was now well and truly resurrected.

| was subsequently to learn that | would
féquirg a special circuit to complete the unit
satisfactorily which had to be made from a
general purpose board, though this
presented no real problem as it was a quite
simple addition.

Now being confident that & display
could be constructed, one more major
hurdle was still left 1o be avercome, this
being that pulses would require to be
generated with movement of the slicles,

The counter would obviously require to
count in one thou steps (or other if maetric)
and would require, as a result, at least one
pulse per thou, though two or four {or
maore) could be accommodated using a
divide by two or a divide by four circuit (not
difficult to achieve). With sufficient pulses a
conversion circuit could even be
established and the display could then be
made to read both imperial and metric — a
nice idea but the project was still loaking
complex enough without this added
complication!

Two basic possibilities for ach inving the
pulses are available, each with their own
variations. The method which has the real
advaniages is to mount two linear encoders
one on each axis and 10 take from these the
required pulses to drive the counter

This method has two very definite
advantages: first it has no backlash and
therefore can display correct readings
when travelling in either direction during
the same machining operation, and it is
independent of any errors in the leadscrew.
Itis also probably easier to mount.
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With this method in mind and after a
few shaort flights of fantasy which | will not
go into fully, considering methods of
making them myseif, it wae very soon
realized that, other than to purchase these
encoders at a very high price, it was an
impracticable solution. | quickly concluded
any thoughts of this approach.

it remained therefore only to mount a
rotary enceder on the leadscrew but these
would also be expensive to purchase and
not a viable solution,

However, using a proprietary item was
also considered a non-starter as due to its
gize, about 3 inch diameter by 3 inches long
plus drive shaht, they would be very difficult
to mount,

the same direction, during any one
machining sequence, but as far as the
second limitation, the leadscrew was found
10 be very accurate and was not therefors a
problem. In use, it would be equal to using
the leadscrew dials, but without the need
for constant calculations,

The final design arrived at consisted ol
two digital four digit counters reading up to
a maximum of 9.999 inches. One was used
to indicate the movement of the table in
one direction and the second display
movement in the other, no display being
made for the downfeed.

The countar will zaro on rasaching 10,000
and start counting up again so will still be
satisfactory on the rare occasion when the

The table feed screw pulse generator assembly; do take care when fitting unit to
machine to avoid trapped cable and route latter accordingly.

The pulse generator solution

Again observed in the previously
mentionad supplier's catalogue a small
slotted opto switch comprising infra-red
transmitter and receiver complete with
Schmill trigger logic (more about that later)
at the cost of around four pounds. Two
would be required for each axis, and with
this being available it was considered
practical 10 construct one’s own encoder
directly into the machine.

With all these decisions having been
made, and it now being considerad
practical 10 proceed with confidence, some
purchases of components were made, and
whilst it was subsequently found that no
major errors of judgment had been made
up 10 this point, some very intarasting
factors were still to be resolved.

The final specification

Having now established the basic
design it is worth considering its
limitations, as these do have some bearing
on certain aspects of the results
subsequently achieved.

The main limitation in use of this display
is that, as the pulses are derived from a
davice mounted on the leadscrew, it will
not be able to compensate for backlash in
the systam. It will also be subject to any
errors in the leadscrew itsalf,

As a result of the first, all readings will
have 10 ba taken with the table moving in
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table is used over 10 inches. Each display is
maounted in its own box and has its own
reset button; this enables the count 1o be
zeroad individually as required.

A single 5 volt supply is mounted in one
box and is used to power both displays. A
mains voltage transformer is included with
the power supply which permits the unit to
be powered from the mains; a switch is
mounted on the front panel to switch the
equlpmem on and off.

General principles

with mugh glectronic equipment, even
1o the highly qualified electronic engineear,
iterns are considered as bndld&mbﬁdsmd
no attempt is made to understand the
working of the imternal circuitry. In this

respect no sttempt is baing made 1o
elaborate on the display-cum-counter
circuits,

Whilst these are to be made from
individual components, if bullt with care
there 15 nQ rES8ON 10 expect any trouble —
in any case, having two identical units
makes for easiar testing as it is unlikely lhﬂ
both will fail, and in the case of a fault the
two units can then be compared and
critical com;:;mml such as &F:ritltls
circuits can Mtdlm
reason it if mm%ﬂ‘lﬁﬂi\iﬂ are ﬁl’lldw
into sockets o nterchange.
much mofe d:&let lli!w

Therefore ignoring the innarmost
workings of the | assemblies let us
consider the operation of the complete
system. This is of particular importance,
surprisingly, with Il!‘ mechanics of the
pulse generators, for without this
understanding it may be difficult to get the

unit work ing as @ system aven though tests
on the in sections show them 1o be
working oon-bcdy.

QUICK TIP

The following are taken from The
Modlel Engineer and Practical
Electrician, Fabruary 12 1931 To
Hardeu and Temper Small Flat Drills up
to | inch, make your drill cutof
mmdl- knitting needle or plece of
silver-steel (drill rod) by forging, filing
or grinding. Get it bright red in a
Bundan or spirit flame and, at once,
plunge it into a raw potato until cold,; it
will be found beautifully hardened and
tempered

Scribers
A steel scribar marks wall on

chalked or whitened metals, but on
casl-iron or a biack oxide surface a
brass seriber leaves a first-class mark
without any chalking.

From Calgary Model Enginegring

Society Newsletter No. 27
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The counter display assembly; there is no significance i the differing mm



voltage. More about this later,

UP/DOWN

This terminal determines whether, as o
result of the pulse received as indicated
above, the display counts up or down, With
the terminal at or near OV the count will be
down, and if the terminal is at or near
supply voltage the count will be up.

this it can be seen that, in addition

determines the pulses will require 100 slots
for @ 10 pitch leadscrew and 125 for an 8
pitch leadscrew. Each opto switch contains
a light source on one side and a detector
on the other; both use the same disc.

The detector includes a small integrated
eireuit which contains on it a Schmitt

trigger. This trigger ensures that the signal
derived from the detactor, due to the

to the expected count pulses, we require a  rotation of the disc gradually obscuring the
direction signal. This could simply be pwnqllighthmrlndhumagrmunlw
obtained with a switch, but this would not mmnmgmdwudd ngvolmgu]w o~
be practicable as one failure to operate the (approxim a sine wave), 1o a
switch would result in errors in readings adged pulsa much maore satisfactory for
which would be difficult to correct. The counting purposes, )
method for obtaining this signal will be From the diagram for the pulse unit it
described |ater. can be seen that the device has five

The counter unit also has many other terminals and the duty of these are as
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OPENING IN FRONT PLATE.
M3 X 12 CSK SCREW.
COUNTER PCB ASSEMBLY.

SEVEN SEGMENT DISPLAY.
SOFT RUBBER PAD

FREXT O AROOD

FRONT PLATE.

A. MOUNTING BLOCK SEE DRAWING.
RED FILTER MOUNT WITH ADHESIVE.

BARE COPPER WIRE 15 OFF SOLDERED INTO
BOTH PCBs SPACED AT 1/2 INCH.
SEVEN SEGMENT DISPLAY PCB ASSEMBLY.
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FOAM FILLED DOUBLE ADHESIVE STRIP,
COUNTER ASSEMBLY/MOUNTING l

|1/2|1/B dioa CSK for M3
MATERIAL SRBP or NYLON

facilities, most of which are not appropriate
to this application but there are two that
may be of interest to those wheo like lots of
buttons to press, First is a test to see if all
segments of the displays are working; with
this pressad all segments light up and the
unit reads 8888, This would highlight
potential for errors, say if the centre
segment had falled an eight would read as
zero. The second is an input via a push
button which would inhibit the count whilst
the table was moving and may be of use in
some cases but | have not thought of one
yet. (Any suggestions?)

Thase facilities and others are fully
detailed in a data sheet free from the
supplier.

The leadscrew encoder
In view of the need for direction sensing as
well as pulses for counting, each feadscrow
encoder requires two pulse units, the
purpase of which will be explained in detail
later.

The small units as purchased can be
seen in the photographs and the disc which

follows: Two are the power input to the
liaht source which at 5V requines a resistor
in series, two are for the power input to the
detector and Schmitt trigger, and the fifth is
the pulse output.

By including the resistor on a small
piece of stripboard with the opto switch the
number of leads to the unit can be limited
10 three, being 45V, OV and pulse. This can
be seen in the circuit diagram.

There is one other unexpected
reguirement with regard 10 this unit for
which, after much difficulty, the solution
was discovered. As it turned out it was also
then the obvious answer and was found to
be the way professional encoders are
arranged.

This condition is best understood if we
consider an encoder raquined 1o give a
large number of pulses, say 1000 pulses
per rav, in this case and, as tha pulse wheel
is likely 10 be, say, two inches in diameter,
the total width of one tooth plus ona space
will only be about 6 thou. It is obvious that
the light bearn will be much wider than
this, say at least 50 thou, and in this
condition 8 segments will always be in the

Madel Engineers’ Workshop



light beam at any one time. As one

leaves on one side another will be
arr on the other and, as a result, the
recelver portion of the opto switch will see
only minute changes in light intensity, and
will therefore not function,

The answer to overcome this situation is
to include in the lightbeam a stationary grid
equal to a small portion of the disc being
used. When this is done the light source
will vary between 50% obscured when the
segments on both the wheel and the
stationary grid are in line and 100%
obscured when the segment on one lines
up with the space on the other as the disc
rotates.

Itis interesting to note at this stage that,
o5 a result of this procedure, the number of
pulses par revolution is limited only by the
ability to produce that number of segments
on a suitable disc, and well over 1000
pulses per rev are easily achieved, the most

popular mathod bpmduanthne
photographically on disc. As this
method was not , the disc was
wmmmMm
that when we discuss the manufacture
If the number of pulses were small, then
the width of & ent will be sufficient to

obscura the baam totally on its own and no
additional grid will be required. The size of
the segment in this assembly is a border

line case the reason why | was so
mmkﬁmmgonmlzmuum
com testing), a single slot equal

to the width of @ tooth will suffice.

Pulse and direction sha
circuits ping

Above we have indicated the need to

genarate lmmmm
ately t ___hnut available in the

oneme!.h:.d Mhmbmduad
1o avoid t dmnumlﬂvln 4]
mndamrdﬂfmtomnn

Conaidaringﬁtﬂﬂlnquuﬂonofuung
mechanical switches 1o replace the opto
switches, be warned that this is not
practical. Without going into the method of
achieving 125 pulses per revolution which,
given the ability of many of our readers
would not be a problem, the result would
be a failure unless some suitable filter
Wk&mmwmmidbe

to mﬂmmw
copacitors),

components (resistorss/
reason for this failure is that mechanical
switches tend to bounce on making and
what may appear as one pulsa would be
seen by the much faster electronics as
many more. Even using switches 10 test the
counters in the first place is not worthwhile,

Alternative to pulse shaping
circuit
Now to consider a method of

eliminating the pulse and shaping circuits
that would be totally viable, and of bensfit
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1o those wishing to minimize the electronic
content of the system.

The system would still require a pulse
whaal complate with an opto switeh to
¢reate the count pulses which could be fed
direct to the counter assembly. The
dncthnsinnalwov.lldboobltnodh'omo

sacond opto switch but this time not
looking 8t the pulse wheel but at a flag.
This would be friction fitted to the
leadscrew shaft and for its rotation limited
1o a fraction of a degree by mechanical

m&lmtho@plomwm
originally supplied were carried out with a
single flag, the purpose of which at the
time was to determine the ON/OFF
differential, to be aware of any possibility
that vibration may cause additional pulses.
This was considered unlikely but it is better
to be warned if this were a
mmmmmmmm
bulmnsoﬂndiﬂmmlwumuch
smaller than , being between
1} and 2 thou. Twndwimasinqlaﬁa;.ﬂn
movement of which was monitored by a
dial indicator, the flag was fed in until the
switchad and then reversed back
It reverted. This took place within a
two thou range.
Therefore it can be seen that the
movement of a friction driven flag could be




around the pulse generators; the
mechanics of the display units require no
genaral comment and will only be
discussed in the constructional part of the
article.

The pulse units were mounted in small
dig-cast boxes between the table and the
hadsambwmcwlng,mmbeinnno

resl alternative for the longitudinal axis as
!huruiubemngubulhenduﬁ:nhe

other motion the leadscrew does have a
free end but this is very inaccessible. See
the photographs for an initial idea of the
arra 1 arrived at,

doubt the biggest problem is

one of space, and as the bearings are
mounted differently on each screw the
problem has to be resolved twice!

Firstly the space has to be created to
permit the small die-cast box to be
inserted, and to achieve this posts were
made with a male thread at one end and
inserted in the exi tapped holes in the
table. The extension of the post should be
just longer than the total depth of the box.
The outer end was tapped with the same
thread and the baaring mountad on the
ends of these posts using the same scraws
as originally used to fit the bearing direct to
the table.

The box then has 10 be drilled 1o permit
these posts to pass through, the result
being that they then restrict the
space inside for the fitting of tha two opto
switches. Again the photographs will give a
good initial idea of the extent of the
problem. Not done on the prototype but of
banafit maybe, would be 1o waist some of
the posts thus increasing the internal space
available.

Pulse generating discs

It is now time to consider the one
remaining major problem — the pulse
generating disc. A number of methods
were tried but none could give the
accuracy that was required. If a single pulse
was required then any error would only
marginally bring forward, or siternatively
delay, the count by a fraction of a thou —
but this would rarely be a problem.
But in this application as has bean
indicated earlier in the article, two pulses
are required separated by | of a cyde, and
as the opto switches have 1o be mounted
some distance apart around the disc any
localized error will be seen by one opto
switch but not the other, resulting in the
fraction of a cycle differential between
them varying as the disc rotates. This
cannot be tolerated as it can cause the
counter 1o make individual counts in the
wrong direction.

Those with sccess 1o a computer aided
printed circuit design facility may like to
pmdu&lhed&cptmngmphmﬂvbuttdm

even if drawn more than the normal twice
full-size,

The disc was sventually produced by
cutting slots round an aluminium disc.

Manufacturing order

| consider that any reader contemplating
making this digital readout, particularly
those for whom electronics is a bordarline
activity, would start by making a display
unit and test this with an opto switch just
resting on the tast bench, using a piece of
card to break the beam to create the pulses.
In this event construction of the machine-

mounted opto switch unit must be
established as being possible before
purchase of expensive items of electronic
equipment is undertaken and much time is
spent in constructon of the display units.
On this basis the remainder of this
article will cover the following, and in the
order indicated:
1I:‘urd!mc;lllm;?l;.‘ i
2, akhgan testing individu
electronic assemblies, except the power

iPaekaningﬂ\emlludsplwunk,

~ including making the power supply.

4. Extending the leadscrew and making
other mmm for fitting the pulse
un

5. Making the pulse generator units and
testing the whole assembly on the bench.
8. Finally, installation of the pulse
generators onto the machine and the
display unit to its final location
interconnecting these assemblies and final
testin

neguahbwillbemd in section 2
glthisutlclabhahchdudinmewn
Is8Ue, -
Data sheets

Data sheets are available for some
immdtmfmﬂ-co:mdhﬁw
printed circuit, power supp opto
Wﬁuguwﬁu;‘nﬁﬂ
reading ose unit. Details
dlhﬂnnndwtumhﬂlmmbe
found with the parts lists. They can be
obtained free of charge and in advance of
ordering the components if required,

Materials

The materials lists included indicate the
parts that are required and a possible
source of supply: almost all the
components are generally available, and
could be purchased from a wide range of
suppliers. The anly exception to this is the
printed circuits for both the counter/display
assembly and the power supply. In the case
of the latter this is so simple it could easily
be constructed on a piece of stripboard.

Whilst two of the suppliers are
predominantly suppliers 1o industry they
will supply to individuals, also
phone rs using credit cards, As far asis
practicabla for a given assembly all major
components come from ane source; this
will make it easier for those wishing to
make one assernbly at a time and to obtain
the parts similarly.

For ease of understanding, the parts list
is broken down into separate lists for
individual assemblies as follows:

a. Counter assemblies.

b. Power Supply assembly.

g. Féub!and msl:s’lnq circuits,
. Enclosure, Switching general
Hardware.

e, Pulse Generator Assembly.

f. Interconnicting Counters and Pulse

Generators,

The following notes relating to the parts
lists will ease their understanding and
should be read carefully to ensure the
correct quantities are ordared,

Parts list notes
General: Where quantity to be

purchased is in excess of quantity required

this is due 1o supplier having a minimum

quantity for that part.

The quantities quoted are total quantity
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required and do not require doubling
where two assemblies are (o be made.
1. Data sheet numbaer 2848 i3 pvpilable from
EM for this assembly.
2, Data sheet number 6610 s availabile from
EM far this assembily.
3 Data shaot number 4276 Is available from
EM for this part.
4. Uses parts surplus from the pulse and
" Bhoirh direction shaping circuils pars hsts.

»g .. .m. .1 5. Usas parts surplus from the counter
assemblies list
T, i, $ 6. Order sufficient cable for a total of two

5 runs batwean the counter assembly and

aach pulsa unit mounted on the machinag.
7 Uses pans surplus from the pulse and
direction shaping circuits parns list.

Suppliers

EM: Electromail, PO Box 33, Corby,
Northants NN17 9EL. Tel 0536 204555,
MAP: Maplin Electronies. PO Box 3,
Rayleigh, Essex S56 BLR. Tel 0702 552911
STC. STC Electronics Distribution. PO
Box 565, Harlow, Essex CM20 2RY. Tel 0279
B26777

Catalogues

Catalogues are available from all three
suppliers though a charge of about two to
three pounds will be made by Electromail
and Maplin.

Construction

Those conversant with electronic
production and theory could now proceed
1o manufatiure the complete alectronic
package, but for the majority | would
advise that manufacture is carried out n
stages, testing @ach module as it is
complated,

Those who fallin this category would be
advised 10 read the article in this issue
relating to glettronic somponents,
assembly and 1esting; this is most cenainly
not the ime to work on the basis of IF ALL
ELSE FAILS READ THE INSTRUCTIONS!

Check and divide components
into groups

First check the materials recaived to sea
if they are correct as ordered. Having done
this, locata a number of small boxes and
divide the materials into these in
accordance with the parts lists published.
Label cach Dox with the name of the
medule for which it contains the parts;
where there is more than ong module of
the same type, have a box for each
Individual unit. One exception 10 this nile
would be the integrated circuits snd these
are best put to one side, as being fitted into
sockets thay can be instalied allﬁglb fast
moment which s preferable due to their
susceptibility 10 static electricity,

These precautions will considerably
ease the assembly stages, as modules can
bo assembled without the nead for parts 1o
be sorted 8t the same time. This will greatly
reduce tha possibility of parts being
incorrectly positioned and/or parts not
firted, and thereby the need for unnecesary
fault finding, It cannot ba stressed (0o
- ] greatly that the most probable cause for
W failure 10 work on completion of assembly
Above: Inside the left hand box. This will be poor soldaring, or incorractly

Top: The rear view of the front plate;

counter/display assembly is on the right illustration shows the mains positioned or missing companents.
hand side. transformer and power supply assembly. Wh A
2 We'll be providing full theory and eretos
tre: Inside the right hand box. The
f;?p':o;‘; ,,,,,,g:,’},m differs slightly ~ Construction details on this aspect of It may be considersd the obvious order
from that detailed in the article. the project in the final part of this of assembly 10 start with the power supply
feature in the next issue. 50 that this was avallable for powering the
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the lirited space available. This can be
observed in the photographs showing that
in one case the stripboard is not at right
angles with the switch itself 1o enable it to
clear the posts.

These two pulse assemblies can now be
used to provide the count snd up/down
slnnusraquirod by the counter, the pulse

and direction shaping circuits are not
required at this stage.

Connect the power supply to the
counter assembly and also the two pulse
units; the drawing shows each pulse unit
having two sets of power supply terminals

connected together

anto the terminal marked LAMP TEST, The
display should read B888 {1}, Remowve the
wire and all lamps should extinguish.

Take a small piece of card and place this
in the opto switch which is connected o
the count terminal. Remove and replace
repeatedly and the display should count as
a result [2).

Now place a piece of card into the other
pulse unit and leaving it in position, Repest
the test with the in the count switch,
The display should now count in the
reverse direction (3).

Repeat thess tests a number of times to
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PULSE AND DIRECTION SHAPING CIRCUITS ©

STRIP BOARD 27 HOLES WIDE
26 HOLES HIGH

FIT PINS IN POSITIONS
MARKED e

2 1/8 HOLES ON CENTRE LINE
FOR FIXING ASSEMBLY INTO
DISPLAY UNIT.

VIEWED FROM COMPONENT SIDE

The purpose of the two sets will become
obvious on final assembly but TAKE NOTE
that the polarity of the power supply
terminals are reversed on the side one
pulse unil relative to the side two unit,

For convenience and to conserve the
battaries, a switch should be connected
into the positive battery supply lead for
switching the power on and off,

Connect also the output from one pulse
unit ta the COUNT terminal and the output
from the other to the UP/DOWN terminal.
The terminals for decimal paint, leading
zeros and count resat can be left
disconnected at this stage.

In this description, for simplicity, each
gtage assumes that the desired result is
achieved, but should this not be so for any
1est, consult the fault finding chart listed
elsewhaere in this article; the numbers in
brackets cross-refer.

Switch on the power supply and take a
length of wire. Remove a short length of
insulation from each end, hold one end
onto the zero volt terminal and the other

short length of wire and holding one end 1o
the zero volt terminal and the other onto
the temrinal marked zero sup. All the
leading zeros should display ). Then
connect it to the terminal marked DP (0.000
when a decimal point should appear
botwoeen the first and second digit (5).

With the first display functioning, follow
this by assembling the second together
with the second set of pulse units and
repeating the tests until two satisfactory
sels have been established,

Pulse and direction shaping
circuits

We now come to the other complex
piece of electronic cireuitry, this being the
pulse and direction shaping circults, These
are assembled onto general-purpose
stripboard and it would ba advisable 10
return to the articla on electronic assembly
and read again carefully the section on the
use of stripboard (often called Vero board
after the company which probably first
introduced it).
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Again there are two identical circuits but
this time assembled onto a single piece of
stripboard. Even so, it would be preferable
o assemble and test one half before the
ather.

Connect the power rails again using the
swilch, lo the terminals indicated as 45V

-and 0V and also to two pulse units as in the
previous tests. Connect the output from
ona pulse unit 1o tarminal A and the other
Pulse unit outpul 10 1erminal marked B and
switch on.

Now, with two pleces of card, simulate
the signale which will eventually be created
by the puise wheel by observing the
following sequence:

Card in A

CardinB

Card out of A

Card out of B

Card in A

CardinB

Card out of A

Cardoutofl B

Card in A

CardinB

Card out of A

Card out of B: continue repesting this as is
required to obsarve the operation of the
shaping circuit,

The COUNT output should give one
pulse for each complete cycle whilst the
UP/DOWN output should remain constant
[B). Do use a digital meter to observe these
output conditions (the reason for using @
digital meter is explained in the
accompanying article dealing with fault
finding.)

Follow this by simulating a reversal as
follows:

Cardin A
CardinB
Card out of A
Cardoutof B
Cardin A
CardinB
Card out of A
Card outof B
Cardin A
Point of reversal
Card out of A
CardinB
Cardin A
Card outof B
Card out of A
Card in B and so on.

During this test, the UP/DOWN signal
should be seen to change either from low
to high, or from high to low depending on
the simulated direction (7)., These
conditions can easity be seen by referring
to the pulse diagrams shown,

Should these tests be required 1o be
carnied out & number of times due to
problems requiring solving, it would be a
good idea to construct a simple pulse
wheel assembly, say with 6 segments 1o a
dise, and running this on a spindle between
two V blocks, positioning the opto switches
approximately to achieve the required
| cycle difference. In any case, this is so
simple: to carry out that it is a nice thing to
do as it will ease testing, and will be
beneficial when next testing complete with
the: display units,

Having completed the first circuit
satisfactorily, proceed to assemble and test
the second anto the same piece of
stripboard.

Docember "3/ January '92
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CUT TRACK IN POSITIONS

SHOWN USING SMALL HAND
HELD DRILL BIT AS EXPLAINED

Testing the complete set of
units made

The output from the count terminal on
the shaping board can now be connected
to count input terminal on one of the
display units and similarly the up/down
terminal on the shaping board 10 the up/
down terminal on the display unit. With the
power rails also connected, a complete
system can now be tested, proving that it
will now count up and down.

There remains just one facility to test,
this, being the reset to zero feature. To do
this, operate the opto switches to ensure a
number is being displayed and, again with
a plece of wire connected to the zero volt
rail, hold the other on the ressat terminal
and the display should reset to zero.

These tests can then be carried
out on the second set of equipment.

Fault finding the assemblies

It would be very space consuming in
this magazine to attermpt to be fully
detailed with regard to fault finding on this
project, but it is intended to give initial
approaches in locating the reason for a
situation where the equipment fails 1o work
in the manner expected,

These fault finding procedures are given
in the same order as that proposed for
testing, and cross-referenced with the
numbers indicated in the manufacturing
section of this article,

But before dealing with the actual fault
finding specifically relating to the
assemblies in this project, a few general
ground rules are to be established.

Equipment

The only item of test equipment
raqulred is a multimeter to measure Volts,
resistance and, less frequently, current. The
leng-established analog meter of the type
with a needie 1o be read against a scale is
not ideal, and a digital type should be used




ov

is that for both the more complex sections
of the equipment there are two identical
assemblies, and the probability is that
praviding manufacture has been carried
out carefully, at least one of the pair will be
working and comparative lesting can take
place,

Fault finding this project

The Counter and Dis

Suggestions for fault finding will now be
made in the order that the tests are listed,
in the manufacturing and testing part of the

All numbered fault finding procedures
are based on the assumption that the
previous tests have all been brought to a
satisfactory conclusion,
(1) & All segments on the four displays do
not illuminate:
Check that pin 14 on the ZN1040E IC is at

Is the lest wire connactad to Ov?

I$ the test wire being placed on the LAMP
TEST terminal?

PULSE "A" CO'S HICH WHEN PULSE "B IS
LOW IF MOVEMENT IS IN THIS DIRECTION

g

—

Comg

PULSE "A" GO'S HICH WHEN PULSE'E" IS
HIGH IF MOVEMENT IS IN THIS DIRECTION

A COUNT

8 UP/DOWN
PULSE AND DHREGTION
SHAPING CIRCUITS

FUAAIAINITUL counT PULSES

—— DIRECTION SICNAL

PULSE DIAGRAMS ©
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14 14
7403 74132
: g ] e
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1 74132
= T 2
2& "M - 3 UP/DOWN
_J_ c1 . &
— 2200pt 7403
[] R1 Iz :
150R & YD
3 4 p&
1>Oj_ 74132
7414 4
<=t it ool
c2 &
220091 ] ° D_I i COUNT
7403 12& M
150R 74132
PULSE AND DIRECTION SHAPING CIRCUIT DIAGRAM ©
undertaken, Have the displays been fitted o the peb in
One facility available on this equipment the correct position?

Are m;dbpﬁwsﬁmdﬂnmnww
round

Is the ZN1040E IC fitted and the correct way
round?

Carefully change ZN1040E IC with other
one.

b. One display fails 10 work entirely:

Is the display fitted the correct way round?

Is the 270R resistor to the base of the

Qﬁgﬂ transistor, fitted and the correct
ue

15 the ZTX500 transistor fitted and the

correct way round?

Are the 15 wires between the two pcbs

fitted in positions 3 to 177

Check all soldering appropriate 1o the

compléte display baing that between the

ZN1040E and the failed display — that is

from either pin 15, 16, 17 or 18 through the

resistor, all pins on the transistor, and from

its collector terminal through the wire link

imerconnection between the twa pehs and

grﬂi‘: ';i!ye common anode connection on the

Carefully change the ZN1040E IC with the

other ona.

Replace the display.

e The same segment or segments fail
on each display
Check that all 100R resistors are fined.
Check soldering between pins 4, 5,6, 7, 9,
10 and 11 on the ZN1040E through the 100R
resistors and onto the wire links between
the pcbs, appropriate to the failed segment
or segmants,
Carefully change the ZN1040E IC with the
other one.

d. An isolated segment or segments fail:
Check soldering on displays with failed
segment/s.

Replace the display.

(2) The display fails to count:
Test at the oplo switch 1o establish that the
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output is switching as a result of the card
being inserted and removed. IF NOT: Chack
that the power supply is available at the
opto switch assembly, and of the correet
pohmy, take note the polarity differs
between side one and side two assemblies.
Check resistor value fitted to opto switch

assembiy.

Inspect apmmildx assembly for faults in
cutting track on stripboard, and soldering.
Tww:fhhm':m:w“gmw e
note of ¢

Remove -?mcounlmput
terminal, if switch now functions, fault is on
counter peb assembly,

Tesst to establish pulse arrives at the count
input terminal, and then at pin 22 on the
ZNI0M0E IC.

Carefully change the ZN1040E IC with the
other one.

{3) The display fails to count in raverse;
Hlpllalmumﬂlbultomeupldm
terminal and pin 21

Also check that the 1K resistor between
“+5v and pin 21 is fitted and the correct

value.

(4) Leading zeros fail to illuminate.
Check that the 1K resistor between 5V and
pin 3 on the ZN1040E IC is fitted and the

correct valus,

Test to establish that pin 3 changes from 5V
with the wire not connected, to OV with the

wire

other one,

{5) Decimal point fails 1o iNuminate:
Check that the 270R resistor to terminal

DP0.000 is fitted and the correct value,

connected.
Carefully change the ZN1040E IC with the

Check appropriate wire link between the

two pebs.

Replace the second seven-segment display.

Thepulu and direction shaping
circuits

This section of the equipment uses
digital logic and a basic understanding of
this is required. The procedure of starting
1o test at the input end is very much the
procedure to adopt for digital logic, but
because of the presence of the resistor/
capacitor networks which convert pulsas
{no matter how long) to very brief pulses,
the results will not be easy to observe with
the simple digital meter. If all else fails, the
capacitor could be replaced with a wire link
and the resistor removed. Then, to check
that the remainder follows the simple logic
rules, before reinserting these components.

Analog circuitry deals with continuously
varying voltages and is, in many ways,
more difficult to fault find: this being digital
we are only concerned with low
and high voltages being nominally supply
voltage and zera voltage. In practice this
means any voltage below 1 voll is
considered low and a voltage within 1 volt
of supply voltage is considered high — any
voltage between is probably a fault,

Two conventions are used when
referring to logic conditions, one which we
have already used being high and low, and
the other where they are termed 1 and 0,1
being high and 0 being low, this article will
used the high and low terms.

Whilst it would be good to fully explain
the warking of all the basic logic elements,
this uses only two and detailed
explanation is limited to these. Whilst three
different ICs are used the 7403 and 74132
are basically identical, being NAND gates.

AnANDgalatsadeviuewhichmlgM
a high output when input one AND input
two are both high, hence the term AND; for
all other input conditions the output is low
and the term NAND gate refers 1o an AND

DESCRIPTION TYPE/VALUE Pt.Na. REQ PURCH FROM DESCRIPTION REQ PURCH FROM
Capaxitor Ceramic D.1pF S0V 124178 2 10 EM Cagaeitor Coramie 0.11F 83V 126566 1§ EM
Capacitor Cernmic 00014 100V 12667 2 6 EM Capacitor Elecirolit A7004F 16 061588 1 1 EN
Capacitor Tamtalum  47)F 16V 02724 2 6 M Gopocitor Metal Film  0.474F 100V M550 2 5 EM
Double Adhesive 12mmioam stip 567807 1 1 EM Printed Circuit () 43.m 1 1 EM
Dl in Line Socket 28 pin 404606 2 8 Em Roctifier Bridge 2A 200V 261532 1 1 EM
Integratad Circuit ZN1G40E 306288 2 2 M Ragulater 8V + LM7B0SCT 648422 1 1 EM
Numerical Display Tsepment 03 5878 8 8 M Hasistor 47K 025W W3 1 10 EM
Printed Circuit {1) auns 2 2 M Single Ended Ping 1m  Type 2145 FLaE 4 MAP
Ressstor 270R 0.25W 131182 6 20 EM Transformer P 240V SEV20vA 207-504 | 1 EM
Rasistor 100R 0.25W 131132 4 20 (1Y)
Rasistor 1K 0.25W 191255 14 20 M ¢
Single Ended Pin Tmm  Type 2145 FL24B 14 (M MAP DIGITAL READOUT ENCLOSURE, GENEI
Transistor ZTXS00 204483 8 10 M
- DESCRIPTION TYPENALUE
Cable Blue 7/02 BB 1 1 MAP
DIGITAL READOUTPULSE & DIRECTION SHAPINGCRTS  PARTSLIST | 572 Bk 1o 1 et
DESCRIPTION TYPE/VALUE  Pt.No. REQ PURCH FROM Cable Gmmen 7/02 BLOID 1 1 MAP
Dual In Line Socket 14 pin BLIBU 6 6  MAP oiond g SO, 1510 MW
Intograted Cireult 7403 QXT4R 2 2 MAP e L qeraty oy BTl B VAR
Cable Yallow 7/02 ] et e MAP
Imegrated Circuit 7014 OX6A 2 2 MAP
Integrated Circuit 74137 WHO3D 2 2 MAP Capacitor Elactroly 10W x®V JLaBY 1 1 MAP
Printed Circuit Suipbomd 2058 JP4BC 1 1 MAP Enclosure Sloped Paned g4z 2 2 EM
Rasrstor 150R 06W AIS0R 4 Ipkt  MAP Light Filter Fiter fled FRMM 1 1 MAP
Rasintor K 0BW AK 8 Tpkt  MAP Strain Relief :“1 -ggi‘i‘ : : ;‘M"
= " m‘
Single Ended Pin 1men  Type 2145 FL24B 12  1pkt  MAP smmm Power m'-"d"ﬂﬂ Y o
Terminal Block 12 Way 8A 423188 1 5 E
DIGITAL REABOUT PULSE UNITS PARTS LIST vy TR R M
DESCRIPTION TYPE/VALUE  PtNo REQ PURCH FROM| picn cenro o
fox Die Cast 0733%8 7 2 sTC
Double Adhesive 12men Foam s1rip  567-807 —  [5) EM DESCRIPTION TYPE/VALUE
Printed Circuit Stipboard 2058 JP48C  —  [4) = Adaptor 12mm 039877C 4
Pulse Ganerator (3) Opto Switch es60 4 4 EM Cable Screened 4 Core 7/0.1
fesinar 2706 0.25W 13182 4 5 - Flexible Conduit 12mim 5m Long
Single Endod Pin Imm  Type 2145 FL2aB 16 (7} MAFP Lock Nut 12mm
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Pupils at£200 No.... Amoumt........... - - -
Teachers - free of charge  No......... Geramic Shell Lost Wax Gasting
Total enclosed £ ............ For the Worhshop and Studio

Cast bronze, brass, gold, silver, aluminium
ADVANCE BOOKING il 10 s Yot T8t catling Wil et Yot o
I N F O R M ATI 0 N Demorﬁ:rr:::x a?aTj:L?I: ui:zt:m:ELx:al:ggI%?; 1793:1 5933)

| enclose cheque/P.O. for the total amount

: i Ib pks: RTV-31 11 £13.
stated above, together with an S.AE. for g roner AR kscaniqsi o £9.65, gkg £28.93
return of tickets. KA Alloy: 250g £3.54, 1 kg £10.23, sgtg £32.42, Ladle £3.29
4 =5 Silicone Rubber Bnoklel £1.55, Polyester Resin Booklet £2.10
Cheques made payable to Argus Specialist PLASTER BANDAGE: Gypsona £3.41, Mod-Roc 6.5 kg £18.37
Exhibitions and sent to CENTRICAST MACHINES: C.50 £400.28, C.200 £750.31
Argus House, Boundary Way, Hand Casting Starter Kit (White Metal) £3112
Hemel Hempstead, Herts HP2 7ST. XL Soft Soldering for White Metals
Tel: 0442 66551. KIT: Instruction Sheet, Controlled Iron, Modelmakers' Flux,

XL Solder £33.05, (Kit with Safety Stand for Iran £40.69)
Urethane Fast Casting Resin URB76 15 Kg pack £24.29

Prices include pp & VAT, correct at time of press
SEND 75p IN STAMPS FOR CATALOGUE
70 High Street, Theale, Reading, Berks. RG7 SAR
Tel: 0734 302775 -_
............... London Shop: 27 Warren Street, London W1

Closing date - December 6th 1991, MEB [II'EIHII ll[l
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In our last issue, Derek Winks gave us an excellent
taper turning attachment for the Toyo 210; in this
article, intended to be the first of the series, he
describes a toolpost and an auto-feed feed
earbox plus some other smaller items. There will
e more ideas and articles for attachments and
improvements designed for this popular small

lathe
the rather ancient 5 in. Atlas which has formed the basis of

S my workshop for many years. | soon found it ta be most
usaful and conveniant for making the smallar components
However, there is a limit to what can be dene with 2 basic lathe, and

—?IFs_

oma tim ago | purchased a Toyo 210 lathe to supplament

/.,HS THRD.

10

© TOOLHOLDER M.S.
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many of the extras, where available from
the manufacturer, are decidedly on the
pricey side. The accessories 10 be
described in this article can all be made at
low cost in the home workshop, but access
10 8 larger lathe (and preferably also a
milling machine) is required for some of
them.

The first job was a new tallstock
handwheel seen in Photo 1, as the one
supplied is too small for comfortabie use
when drilling. | used a commercial plastic
handwheel 2.5 in, diamater. This was bored
out | in, and a brass bush cemented in with
Araldite. The bush was tapped Smm to fit
the original spindle, and the finger-grip
removed from the old wheel and refitted 1o
the larger one. Removal of the old wheel
requires a thin-walled box spanner 1o
release the acormn nut which locks it to the
spindle; this was made by wrning down
the end of an ordinary tubular spanner as
thin as possible with a carbide-tipped tool.
The bigger wheel gives a much improved
feel when drilling from the tailstock.
Sométime | will make a lever-feed barrel,
but have nol got around to it yet

Toolpost
The toolpost supplied with the latha is a

Decernber "9/ January "92

conventional typa — adequate but time
consuming In use as tool-changing requires
fiddiing about with bits of packing to get
the height right. Replacing it with a quick-
adjustmant type was an early priority.
Photo 2 shows the deslgn usad. There is
nothing new about this; something similar
was used on the old Drummond

Above: Photo 1.

Top of opposite page: Photo 2.

Jin, lathe, but without the adjusting screw.
For some reason | don't understand it has
never become popular with lathe
manufacturers” which is a pity because it is
quick and easy 10 use.

The construction is clear from Photo 2.
The pillar is about 22mm diameter with a
flange 32mm diametar at the base to
provide a large area to bear on the cross-
slide; the upper surface of the flange acts
as a bearing for the 2BA adjusting screw,
The toolholder block s 32 Xd45mm B
27mm deep. As | did not have a suitable
chunk of steel, the black was fabricated
from three pleces of lin. flat stock silver-
soldered together. The clamping pressure
tends 1o force the joints apart sa it is
obviously important to make sure the
silver-solder flows completely through the
joint; arny weakness here will soon result in
failure. i

After sitver-soldering, the block was
machined all over to clean it up, then bored
through a good sliding fit on the pillsr, It
remains only ta open out the tool slot to
11mm width with an end-mill, drill and tap
tha holes 6mm for the clamping screws
and 2BA for the adjusting screw and to cut
the slit which enables the block 10 be
clamped to the pillar.



At right: Photo 3.
Below: Photo 4.

Auto-feed gearbox

This is shown in Photos 3 & 4. It follows
the maker's own design fairly closely, The
worm gears are type Ci40,
18:1 ratio from Bonds o’Euston Road Ltd
{Note = a list of suppliers is appended) A
dog-clutch for engaging the leadscrew is
part of the basic lathe, so all that {s required
is 8 tongue on the end of the worimwheel
shaft o fit into the slot in the moving clutch

DIMPLE TO LOCATE
IN 4DIA. C BORE ON
BODY TOP.

SOLOER TO
COVER SEAL
DIMS TO SUIT BODY
FROM THIN TINPLATE

OR SIMILAR. ©

element. The body of the gearbox was
machined from a block of aluminium alley
approx. 35mm *3Bmm < 18mm, but the
dimensions are not critical. A brass boss
1Bmm diameter with a central hole reamed
4in. forms the wormwheel shaft bearing; it
was camaented in with Araldite. It projects
8mm from the back of the block, fitting into
a hole in the headstock when the block is
bolted on with a single Smm Allen screw
The correct centre distance for the gears is
15.34mm. | made a mistake, putting them
lin. apart, hence the eccantric bronze
bushes for the worm shaft which can be
seen in the photo. Get it right first time, and

List of suppliers

Note — The author has no connection
with any firm mentioned hera.

Bond's o'Euston Rd. Ltd.
Arundel House, Rumbolds Hill, Midhurst,
Sussex GU29 ONE. Worm gears.

Shesto, Unit 2, Sapcote Ind. Estate, 3%
High Rd., Willesden, London
10 2DH, Plastic belting.

these could be omitted!

The aluminium pulley is 32mm outside
diameter giving a running diameter of
about 28mm in the V-groove which is
about right for a fine feed. | also made a
smaaller pulley for 8 coarser feed, but this
does not get much use, The belt is made
from 3mm plastic belting, which can be
joined by heating the ends and pressing
them together. This can be done by holding
the ends against the side of an electric
soldering ron until melted, The belting is
obtainable from Shesto,

The feed may be in either direction,
according 1o which way the belt is crossed
A simple clip-on cover of 18g aluminium
sheet was made to keep swarf out of the
gears.

QUICK TIP

A simple reamer can be made by filing
or machining a flat at 15 degrees to the
axis across the complete end of the
appropriate size of silver steel,
hardened and tempered to a light
straw colour and then stoned to a good
finish. Obviously, this method cannot
be equated with commercial reamers
but has proved satisfactory when used
with care on through holes,

ER. Whittin
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M 0 n E l_ E N G I N E E n s g We are an Engineers’ Tool marchant established for aver

25 years, and offer a range of quality tools at competitive

prices, We publish a range of illustrated catalogues which
& are available free with any order placed. Otherwise, please

sand £2.00 in stamps.

Dial gauges. 24" diameter. [_1/_:" travel. £11.26
001" reading. Rear mounting lug. [ 1" travel. £14.75
Toolmex 0-1" micrometer in box. £995
Toolmex 6” vernier caliper. Grads .001"/.05mm, £11.75
Magnetic disl gauge holder. Switchable, £14.75

Stainless steel trammel set. 38" dia. Fine adjust. £ 17.25

HSS 19pc. drill set. Metal case. 1-10mmx 5mm.  £6.95
Helping hand with glass magnifier & adjust. clips. E550
Lal:ll} vice 2"_\!&'“3_(} x 2_'.'5" apaning. £7.75

Butane mini gas torch with catalytic solder tip.  £7.00

Items not illustrated =
5pc. carbide tipped lathe tool set. 5/ 16" shank. £8.95
Eze-Lap diamond hone S harpe ns carbide. Fine. £595
12pc. needie file sat. 6 lang in wallet, £5.15
iﬁﬁé.'!oid'ing hex kéy s'e'l'_'1'n1;imiall and Metric. £2.985
Magnetizer / Demagnetizer. For screwdrivers etc. £2.95
General 6" depth & angle gauge. American made, £4.75
Super glue. 3g tube, British made. 85p

Circlip pliers with 4 interchangeable heads  £4.75

Bridge House, 69 Station Road, £1.00
TILGEA Cufffley, Herts. ENG 4TG. Post and packing extras 1 TBMIcmmsmrmeess L8

: ...E200
2 LIS coriiamnees iae
e — e c r;éL‘:JR[:EE\?AT 3 or more items:.....£3.00

| eers-
h\od°| Ell. .,!,:.,.anmmlhvw-

Moviuty professton .
‘i.nhop n::!l glve you 1he powe! 1o mp:::-
':r'l-!y ol p;opch guichly and atficiently |
varl

MILLHILL SUPPLIES

MODEL ENGINEERS TOOLS AND EQUIPMENT

can - whatever youf feved of skill |
SELF CENTRING LATHE CHUCKS | MITUTOYO PRECESION INSTRUMENTS | . —
1 B, DIGIMATIC CALIPER | The Moviluty Minyflex - Grinds
I \ NEW (Now made in England) | polishes, shapes, cuts, chisels, carves,
.| REDUCED = | deburrs, files, smooths, drilis et
'I = e encecn | | | NO OTHER PLEXIBLE BRIVESHRT, | rece reaTURES! |
SIAWEIC  NormaiPred  Seocu P (Recommended price - £108) Tm'l UNDER 2450 OFFERS YO’U :
™l Pm Cooral Price . 05" o 0t T_" ."} |:{:l:“||_| ——
:_:i; :t: : Hr?{m rJ..- 1:.3::(-‘:-\: ._i-,l-,.:_r_-, inrn‘r | * Powerful 150 watt moter io cope = € interchangeable shafts avallatile
w Soale position wilh the oughest jobs: afficiantly 1o suit all appications om Craftwork
:?:: ;!;;3 s drives even Gmim shank Hedvy Trough Engneonng 1o Reaprocasing
Normsl Price  Baeeial Peice (& [  DIGIMATIC Duty Industrial Burrs Canving o! Wood and Stona
6458 6400 E MICROMETER # Unigue body shape allows moloe  # Interchangaabla head shaft
e il -— SPECIAL PRICE £84 10 be wall mounted, hung or stoad avalable which accepls angle
s 9500 { Recommended price £53.90) on ths workbench = heacs, reciprocatng haads,
€l Backptate Casangs 3' - €0 Ranga 0- 1°/25mm x 0 00O0S"/0.001 mm  Variable speed foot control gives w:a;am f:_‘u :é!ald, spoed
4" EBS0 5" -EA 6" -EM LoD 31 any SCalo posMian sMoolh powes ransmission fram ::;“lu.:ﬂ:d a ms. P L
1,000 to 20,000rpm * vered with an initia ay fu
UNIVERSAL METAL BENDER H.S.8. DRILL SETS * Standard shalt sccepting all rotary cash m::md -.mdgrtilbj\f.: .JF:U;]
o fip— IN METAL CASES tools of any diameter from 0.3 B comprehensiw 2 Yo guirinies
i CAT, by o &Smm without changing coliets! -
; LY, oy g

MINYFLE GEl
THE MOVILUTY MiINT c_:ifu:%%adt £l I
£149.49.

—— Motor standarnd shall andil:-
g in @ sturdy camyig case ™=
TN |
DL T S ovR gy
e LR S‘*F'S‘F-I"yCONT ACT US
SNy QUR FREE
This tood wilt shape sheet metal upto ’ 3 MINYFLEX I INFORMATION P
A0mm wide and dmm thick, and bend “"'mbf; l]lr.;:: lz-Enl. ¥ g: | 1113 WITHOUT GBLIGAATE(;(N
pipes 4, 6, & and 10mm dia. Alse solid Lether Dl e - FOR JUST OD |
bar upto 10mm dia 29 pea st f" - "X £21 £160.49 En AY.
50 pce set 1-5%mm x 01 £18 = qj":'”l‘fs answored by 1
Completa Set. .. Only €47 | 41 poe set 6 10mm x 01 £36 ciass retum of posi

ALL PRICES INCLUDE WAT, POST FREE. CREDIT CARDS ACCERPTED
We have many e s especially for Model Engineers - send 1or 0ur FREE Catalogue
Ted: (0M51) 28653 Fiax: (491) 23570

MILLHILL SUPPLIES, 66 THE STREET, CROWMARSH GIFFORD, WALLINGFORD. ONON Q¥ BES

HEGNER U.K.
UNIT 8 NORTH CRESCENT, DIPLOCKS WAY,
BN2T JJF ERO32Y) 462448




Digital Multimeter

willer Ltd have introduced a new

range of good quality digitsl and

analogue multimeters of which the
019007 reviewed harm is the lowest cost
item from the range and also one of the
lowest priced digital meters available

Thea Q19001 offers AC/DC voltage, DC
current and resistance measuraments, A
diode test facility 18 also included. The unit
s rugged and achigves accuracy ralings of
between 0.7 and 1.5% depending on range
being usad, Five DC voltage ranges are
includad, the lowest being 0-200mV and
the highest 0-1000V. Six DC current ranges
caver 0-200 microamp 10 0-10A. Resistanca
measurement ranges cover 0-200 Ohm to
0-2 Megohm in five ranges. AC voltage
ranges are 0-200V and 0- 750V

The meter display has whot |5 termed
3 digits; this indicates that the leftmost
digit can display only a blank or a ona,
therafora a range stated as 0-200 will in fact
be a range of 0 to 199.9. From this it can be
seen that the resolution {minimum
nerement) is 006%

The meter is complete with leads and
comes in 3 very robust bubble pack. The
bBubble pack iz abviously primarily intendac
as a display pack, but includes a slide-off
rear cardboard back and, with care, could

act as a storage casa for the instrument for
many years.

A brief look at new products for
the home machinist; this time
an economical multimeter,
further Emco developments and
a new specialist store

For those more used to analogue
meters, this package also has another
benefit. As the meter has a battery to
power it, it is necessary to switch oft before
storing the meter away — easily overlooked
if you are not used to this being a

Above, the new Q19007 large display analogue
multimeter from Quiller. Left, others in the
range. MEW has a special readers’ offer
on the handy Q19001 — see

slsawhere in this issue for detail

requirernent, T he pack has, formed into its
shape, a groove far the switch knob» 10
locate imto, this making it aimaost impossibie
10 forget o switch off

The meter would make an ideal
companion 10 the digital readout project in
this issue, and whilst most will see this as a
matar for the electronic enthusiast, itis
equally a1 homa on the car, or for mains
voltage work, or ather more basic
requirdmeants

The meter is available as a readers’

winl offer elsewhere e this issue, but
ted in the ather

Model Engineers’ Workshon



With the optional vertical
attachment, Emco’s Compact 5
lathe can be used for milling
and drilling work.

Ltd, 2 Paisley Road, Bournemouth BHE SEU.
Tel: 0202 417744,

Compact Turning Machine

Design of the Compact 5 lathe ensures
that it appeals to both the modeimaking
sector and the educational market. For this
sturdily constructed benchiop turning
machine combines precision performance
with long life and ease of usa. While the
addition of a new vertical milling/drilling
attachment transforms the lathe into a
machining cantre,

Produced in Austria by Emco Maier, the
Compact b lathe is a well-engineered
machine tool, The bed of the lathe is
manufactured of high grade, vibration-
absorbing grey cast iron and features high
cheeks and sturdy ribs to resist twisting
and torsional loads impased during cutting.
Both tha saddle and the tallstock run in
their own ground vea ways for maximum
rgidity aned accuracy while the large
diameter spindle is supported by deep
groove ball-bearings for optimum
performance

Basic specification of the lathe includes;
130mm swing over the bed, 65mm centre
height, 350mm between centres, 50mm
cross slide traverse and a 16mm diameter
hole through the work spindle. Automatic
longitudingl fead of the saddle s powered
by & 12mm disgmeter leadscrow which
provides two feed rates (007 and 03mm/
rev) and five common thread pitches (for
serewceulling operations), Tha S00W main
motor drives the spindie (by way of vee
belt ransmission} at speeds of up to 2800
rev/min

With the addition of a new vertical
attachment, the Compact 5 Lathe becormes
a machining centre capable of complex
milling and drilling work. And with the
oplional dividing head, the machine can
also be used for gear milling, sloting, co

December 91/ Januany ‘92

ordinate drilling, boring and facing and skot
boring. The milling head can be adjusted
vertically for Ralght and it can bé turned
and swivelled through 3607 for angular
machining

The milling attachment has its own
200W motar which provides spindie
speeds up to 1900 rev/mim, This unit has a
working radius of 82mm, a quill stroke of
30mm and can handis componants
measuring up to 200mm high

available for the lathe including: chucks,
clamping plotes, arbors, 10atholdars,
steadies, change gears, éutting tools and a
full series of collets. The machine is
supplied with a comprehensive operator
instruction manual and detailed
educational instruction sheets (wher
applicable), Basic price of the Compact 5
lathe s £585.00

For more ambitious users, Emco also
produces two computer-controlled versions
of this standard lathe — Compact 5 PC and
the Camnpact § CNC. Tha former can be
controlled by either IBM compatibla PC/XT
or Apple lle hardware and has full graphics
simulation. The Compact 5 CNC mode! has
its own built-in two axis micro-based
control system. For more information
contact: Emco Maier Lid, 10 Woodshots
Meadow, Croxley Centre, Watford, Herts
WD 8Y2. Tel: 0923 50051.

Machine Mart
Superstore Number 24

Branch number 24 in the developing
nationwide network of Machine Mart
Supersiores was official opened on
Saturday 14 September at Thornalyy:on
Tees, Clavaland

The new store, located at Mandale
Triangle, Thornaby-on-Tees, has M3 square
matres of sales space offering a
comprehensive selection of tools, garage
aquipment, woodworking machinery,
construction equipment, industrial
products, safety wear and a host more to
cater for all professional and home user
requirements

Products are expertly displayed in a
customer-friendly environment designed
for etfortless selection with full technical
sales support provided by wrained Machine
Mart staff, A complete after-sales service is
available through the store, which also
holds a comprehensive stock of service
parts

A full-colour catalogue is available by
telephaning Machine Mart on

There is a wide range of sccessorias 0602 411200
L . - r o > .-“-.‘..--..i. ~-
. | N ¥ o)
." 4 i ] ‘m - ‘ . W
=%l s » = B s 5
s ey
']
: .:“‘_ .I'Q \ Y
'.' P I
The interior of the new Machine Mart store at Thornaby-on-Tees; super new shop
opened for business in September. If you don’t live near enough to call in, Machine
Mart will send you a free catalogue on request.
65




TREAT YOURSELF . . .

Subscribe to
MODEL ENGINEERS’
WORKSHOP and
receive one of
these superb gifts
absolutely FREE!

That's right, take out a
subscription fo MODEL
ENGINEERS’ WORKSHOP for
either yourself or as a gift for a
friend and not only will we
deliver it to your door at no
extra cost,” but you or the
recipient of your gift subscription
will receive one of these superb
gifts with the compliments of
MODEL ENGINEERS’
WORKSHORP.

Just fill in the coupon below and send it
to the oddress given with a cheque,
money order or credil card instruclions
to cover the cost of the subscription.
Please also indicate in the space
provided which option - 1 or 2 - you
would like.

We'll do the rest!

SUBSCRIPTION RATES

UK £15.00 POST FREE

Europe £18.90

Middle East £19.20

Far East £2110

Rest of World £20.30

*UK rate only, post free.
Overseas rates include postage.
Airmail rates on request.

TERMS AND CONDITIONS

This offer closes 31st December 1991 ond is open o
curren! MODEL ENGINEERS' WORKSHOP subscribers
wha wish 1o renew or extend thesr subscriplion but must
do so using the order form provided, Plecse ollow 28
doys for delivery of gift. To guorantee receipt of your
gill betare Cheistmas, order MUST be received by
Fridoy dih December 1771

REAT A FRIEND!

OPTION 1 — THE COMPACT LATHE

from Argus i

The evolubion of the cmnpcvt;!. ?!' pﬁomwi:’n

lo:;te has brought many & life- ongxu :

1o reality. Mo longer regarded g;‘.g.,d
riants of the jong-eslor

e workshop maching, lI*l:r\f ;:lu

i 15 of remorkatie

o-designed 160 -

DU'E:uily Relatvely memmmi;tod

.m"nmmgd ond adoptable 10 0 B o o

::I machining techniques, fhey ore

suited to modern lnand. goﬂ,pmhe“s;w].‘

e e the machining

deu'cer::::lt:;?;ﬁﬂim vA;'l:h will enotiél

Wﬂi“ of utpefiancod operator qtt‘i\e Y
1o reach full pfoﬁoerv't? and w::':he\‘ﬂ
highest siandards of lothe

£6.95

OPTION 2 — SIX PIECE
NEEDLE FILE SET, the files
feature a selection of flat,
ounded and square
abrasive surfaces, making
thern suitable for @ wide
rango of applications. The
rounded handles ollow the
precise manipulation [

necessary for intricate work required in modelling and similor 1asks.

Why not telephone your subscription order fo us on
0442 66551 Ext 210 (office hours), please quote MEW/8.
1_ 1 wold ke 1o subscribe 1o MODEL ENGINEERS' WORKSHOP ond receve free gift
[ ] 1 would s o sand o MODEL ENGINEERS® WORKSHOP git subscriplion and free
oM

ReCigsant’s Masimm
Address

My Nome
ACOe.. .

Postcode. Fosicode
L] New Subecriber D Rensewal
D OPTIOM 1 D OPFTHON 2

G Maw Subscrier D Renewal
g OFTION 1 D OFTHOM 2

| mrchone vy cheque/money order poyolble ko ASP or please debd my

|RSTeaCio] § Pedefogii] sipalis frifss]

Expiry dote

Access/Viso

,‘hgl'\{l?uﬂ'.
Fleaie return wih your rensilfoncs i Sulbscrphon Deportment, Argus Speciakd
Publications, Argus House, Boundary Way, Homal Hempiteod, Herts. HP2 75T

|
|
I
|
|
I
I
I
I Paawe commenca my wubicnphon wik the - U
|
I
I
|
i MEB
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ASTRA mk vii

ALL GEARED HEAD
VERTICAL MILL/DRILL
® SUPPLIED TO PROFESSIONALS
AND A SELECT BREED OF MODEL
ENGINEERS.
TABLE 28%" = 84%"
Xand Y 18" = 81"
QUILL STROKE 2%~
WITH FINE FEED
aMT OR RE8 SPINDLE

-
1hp Ilf, wi'd
6 SPEEDS § &
BO-1650 L

fpm

HEADSTOCK GEARS
RUN IN OILBATH

RACK AND PINION RISE
AND FALL TO HEAD
WHICH SWIVELS &
ROTATES 3800

COST £1,800-£2,0007

NO £1,663!!

WEIGHT, A SOLID 270 kg!

SCOI“

Limited

Tel: 081-874 5708/5708/9600
Fax: 081-871 2584

371 Earlstield Road, Earlsfield,
London SW18 3DQ

BLACKGATES ENGINEERING
The Madel Englneem Supplier

SWEET PEA 040 "FA“W\"’GW LDC'D W'ITH
K“OH"I'H VALVE GEAR - S SRy

GOOd WONOres 10 (un Siaier kit =
Drawinga. frama K & Tidrvvm

malerial homa adebowos whools Ao

e, Iront & red SprNga. Mot Beacka

pawe and strap, Dolts and s con rod

@t 101 018 DO s Posd and VAT

el SO R TR T

SOmp |1 e
sergich

e nvchatily
Asan b -!-'P”hlf_bl
Ranjed) £222.00 nc Dot & VAT
OF & COmgkats Do E501.00 i poad K WAl

IIETRE MAID 060 Version of “Sweest Pea”
Uses “Sweet Pea” castings and boder
= Shecter Kit E198.00 inc post & VAT

3 g 0-4-0 CHARLES MUNSLET SADDLE TANK LOCOMOTIVE

Starter kit inclpdes Dromings, Irame steed horny, el Goses. Ao maneal diving & cougied
whosls. e pasmp. lrame sbvpichers eccenine shemes ecoentnc siraps. Cast smokosbo
Starter Ka ETEME incf post and VAT

MINNIE TE!
I '- ae '{"t‘ ance Tracton Engine in “Madel Engiresr

£ ll._rn Tha hrished model saands 11, Pagn =
W) ] megiiod agipies. 98 [ AN paily Can
“hama The p.. win l1-"\||-l"-| w) 6 dia
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THACTION ENGINES
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BLACKGATES ENGINEERING
209 Wakefiold Rooad, Drighéngton, Nr, Braclord BD11 1EE eI
W Yorkshure fr' Leads (0532) B53652 -

MULTI SIZE SLIDING
DIE HOLDER

w Holds 1%,", 17 and "%,." Dia. Dies

* Hardened and Ground No 1 or 2 M.T. Arbor

» Dias lined up accurataly to produce Concentric Thiead
* Holder Slides as Die Culs

* Can put up 10 2" Thread Lengths

w Price £32.50 «+ VAT £4 88, Postage £2 30

* Please state which size M/T required when ordering

MICROW ENGINEERING
52A TRESHAM STREET. KETTERING, NORTHANTS NN16 8RT

PHASE CONVERTORS

2HP TO 30HP

so in the ma acture of a Top Quality Range

F'\.'r further delalls contact

MOTORUN PHASE

CONVERTORS

23 WALDEGRAVE ROAD,
TEDDINGTON, MIDDX TW11 8LA

081-977 0242 Fax: 081-943 3326
Ansaphone Service After Hours

S JHENGINEERING
MODEL ENGINEER

For all your turning, milling, drilling, full or part
machined to your requirements, no problem.
“T" slots, dovetails machined, loco parts,
traction engine parts, workshop equipment all
undertaken. No VAT.

Phone or write to:
51 Jessie Road, Aldridge, Walsall,
West Midlands WS9 8HW. (0922) 53620
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ATTENTION ALL
' NORTH AMERICAN READERS!

| Did you know that you can order

an annual subscription to this magazine

direct from our official U.S. subscription
representative?

For more Iinformation and rales conlact:
Wise Owl Worldwide Publications,
4314 West 238th Streel,
Torrance, CA 90505

l Tel: (213) 375 6258

67




MODELMAKING METALS
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SILVER STEEL Prea pae 11 lengins | 10p ' 160 1, Mp m 7., 400 Y, S6p /000

BEn VP10 L CW Y, CR7E Y, 210 A, 0A20 N CAAS Y, TS50 AN inET 00
AB abowe llems prices per Yool end nchuseve of VAT — Peat 8 Padiung C2.50
SEND NOW FOR A FREE CATALOGUE OR PHONE:
FLAPSTOCHK LTD. DEPT MW/ 10 AGCESS VESA WL CUME
SMUCKLOW BUILDING, LITTLE HORWODD VEL (0298TY) 3631/2
MILTOM KE YNES, BUCKS MK 17 0FT FAX (D20671) 4155

MACC MODEL ENGINEERS SUPPLIES

45A Saville Street, Macclesfield SK11 7LF

Tel: 0625 433938

STEEL — BRASS — STAINLESS

PHOSPHOR BRONZE 102 & COLPHOS Y0
FREE MACHINING
ROUND{ —2° HEXgp —¥
SCREWS NUTS WASHERS ETC
TAPS & DIES, STEAM FITTINGS
Senel odlp for list
9 am — 3.30 pm — late might Thursday

THE R.L.E.

All
lroan
cemnstruc fon

Prices
from
L8800

A Hit & Miss Governed Petrol Engme kit suitable for Mylord users
For full detals of this and other kits, send 24p A4 SAE o

ALYN FOUNDRY
14 Flordd Lerry, Wrexham, Clwyd LL12 8|8

SERT PRECISION TOOLS

VISIT OUR “ALADDINS CAVE"” SHOWROOM ot
3 The Broadway Cenire, Farnham Common, Bucks. 5L2 3PP.
Whave Sue. Syo an Hert well make you Vfﬂrmw
Wie Nave Now DU U arpe s0cks of gooo guakty second hand toots, machnes
mgRsLng metrurmeiis g0 ot goodies for the model engareoes

mmrmmm OFFERS
POLISHMWMICS 0 TO 1 « 00071, £15.50
POLISH WIS 0 TO 25 x 00dmm 1550
£°/150m VENIER " £13.50
CARBIDE TWPPED LATHE TOOL SETS (Bmm x Bmm SHANSK SIZE)
5 PEECE INCLUDING PARTING & THREADNG TOOLS £9.00
£ PIEGE INGLUDING TWO BORING TOOLS £10,00
11 PIECE INCLUDING BORING, PARTING A THREADING TOOLS £18.50
MES MCRO TWIST ORILL 30 PIECE SET 0 3.1 6mm £7.00
& MECE CENTRE PUNCH SET - £5.00
£ PIECE WARDING FILE SET 6.00
s mECE END MILL SET W5 £17.50
STARRETT & MAW 5.8 MICS (NEW) ; T
PIGHT CRANKED Y TOOL HOLDER £6.25
rMN’llﬂ HES VWARIDLS SIZES £5.00 set

CATALOGLE AVALABLE m ABOVE PHICES Mwﬁmfaormur
Shockig! u.:\eog-w Stuar Turner, Mu-Tooss. Tookme
IF ITS URGENT, WE ANTE!AM?WOFWMON.‘H

FOR FURTHER WF{JP.LMM‘JN !IHG 0753 um
CPEN SIX DAYS A WEEK - MON TO SAT

_——

PIEAI][IHMLE»JT‘?T","D%SEY
0706 814931

PICLDOH Vee and men Pulllbji
Plummar Blocks Hand Wheels

Spindles Speedshafis Motor Rails

Aotary Burrs Lubronze Bushes

Polishing Heads Couplings
[cgtglggue oque available on request |

'‘Phone 0706 814931 Fax 0706812382
Harehill Todmorden Lancs OL14 5JY

Wion Fr -850 Sl Dey aeraegimeanl

MAIDSTONE s
SERVICES (saLEs) Copper
SEND FOR YOUR COPY OF OUR i
MODEL ENGINEERS SUPPLIES Rivets & Snaps
CATALOGUE (70p post paid) Seraws & Nuts
PROMPT MAIL ORDER | swddng
Gauge Plate
Silver Steel
C1 Bar
Graphite Packing
Jointing
Kasanite
Drills
Raamars
Slot Drills
Tops & Dies
‘0 Rings
rosnson | EBD o i
HOTAIR Siltver Solder
ENGINE Flux
astir rawings. and materials to com- Lopo Castiegs
:;ulu ?c‘; gu.::ev‘;g ¥ e l £64.02 Argus Books
Castings and drawrnqs only £61.39 Drawings
Prices include post, packing and VAT (UK ETC
mamland) i
SAE for detals:
50 HEDLEY STREET, MAIDSTONE,
KENT ME14 5AD
N Tel: (0622) 691308 —

KENNIONS

Taps - Dies - Drills - Reamers - Borng Bars - Roll and Taper Pins
Rive! Snaps - Box Spanners - Dieholders - Tapholders -
Tailstack Dieholders - Rivets
STAINLESS in Ground Rounds and Sheet
PHOSPHOR BRONZE n Rounds & Hexagons, COPPER in
Rounds, Squares, Tubes, and Sheet. BRASS in Rounds,
Squares, Tubes, and Sheet. BRASS in Rounds, Squares, Tubes,
Flats., Hexagon, Smae! Angles, Studding, Scréws, Nuis and
Washars. 8 in Ground Rounds, Rounds, Hexagons,
Squares, Flats, Anglns. Sheel. Studding, Screws, Bolts, Nuts,
Washers, Paints, Primars and Thinners

CALL OR SEND FOR THE TWO CATALOGUES

Tools. Materials, and Sundries Priced Catalogue BOp. Locomotive
Designs, Drawings. Wheels and Fittings Catalogue 80p.
2 RAILWAY PLACE, HERTFORD, HERTS. SG13 78T.
Phone 0992-582573 Fax 0992-501298

Shop open Mon. to Sat.
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CALIBRA'I'ION RINGS

ccording to the manual on my

Warco Economy Mill Table,

leadscrew dials are in 2 thou
calibrations and are: “To be reached when
turn & run on wheel lengthwise and cross-
wise.” Tha part No 157 ‘Dial’ is fixed 1o the
leadscrew No 162 by a spring pin.

Adjustable dials are a must

The opportunity to rig up a simpls
method came my way whilst fixing
aluminium gurter and down spout. The
latter was a full 24in. in diameter, 2iin. inside
and in cast sections. To make them suit
their positions they had 1o be cut and
rewalded and carrying out these alterations
left quite a few off-cuts, Baing the usual
model engineer jackdaw | took these pieces
back to my workshop, parking them on my
mill bench for several days until | noticad
that the inside diameter of the downspout
off-cuts was quite ciose to the overall
diameter of the table leadscew securing
bracket.

A circular piece of the downspout was
miachined sll over and to jin. wide. In the
ed?e | drilled and tapped three holes {in.
BSF, one at nine o'clock, one at 12 and one
at 3 o'clock positions on the ring.

To fit these threaded holes three knuried
thumbscrews were turned out of jin.
diameter alloy; these screws afford
adjustment of the ring around the
leadscrew bracket

Positive adjustment

In use, this adjustment is quite positive,
At the 6 o'clock position on the ring | bolted
(4BA cheesahead) 8 pieca of shim with a
projecting piece of tongue on which |
scribed a centre line. The small projecting
tongue needs to be bent and filed to rest
behind the fixed disl. With the sid of & dial
test indicator fixed to the table to register a
movement of one thou 'lengthwise and
crosswise’, with the centre line on the

Dacomber "91 /January 92

Roy Clarke bought a Warco
Economy Mill/Drill and became
dissatisfied with the control
dials. He describes how he
modified the machine to have
adjustable dials, in the hope
that others will find the method
he adopted useful. This could
apply to similar machines from
other stables...
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Right, the completed ring with its
thumbscrew and projecting shim
tongue. Originally the screws were
turned with the jin. x }in. dia. turned on
their ends but it was found that it was
better to fife away on two of them. The
iin. extension is not required; the author
used it to pull in the ring close to the top
acdge of the dial. Serews as detalled on
the drawings are sufficient to secure.
Left, the attachmaent fitted in place.
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projecting wngue lined up with one of the
numbered divisions on the dial and by
taking out much of the screw backlash, |
carefully scribed a line on the tongue sach
side of the cantre line (it helps if the table
loeking screws are slightly pinchad up),

This mark gave me a one thou division
which | could align with any of the
numbered divisions on this fixed dial just
by rotating the ring round the handwhesl
boss and locking into the desired position
with the thumbscrews. As a temporary
expedient this method works well, BUT,
only until such time is available to replace
the fixed dials with fully adjustable types
correctly graduatad according to ona's
needs.

Al the moment, | am busy making the
necessary gradusting tool to allow me to
make the correct dials to read both =
metric and Imperial measurements. [-‘




T here are several causes for poor
finish on work machined in the lathe
or vertical milling machine and
sometimes the reason is not obvious.
Perhaps the commonest reason for poor
finish on turned work is a blunt tool or one
with an incorrectly shaped tip. A sharply
pointed tool, even if sharp and used with a
fine feed, will not give a smooth finish and
the solution here is to grind a slight radius
on the nose, so that it engages the work
over a longer length than the feed per
revolution.

CHASING VIBR/

In this short article on setting up a lathe, Bill Morris of New Zealand
explains how he cured the effects of vibrations and includes a
photograph which clearly indicates the success of his endeavours
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© FIG. 1.

A blunt tool used below centre height on
a lightly constructed lathe with bearings in
poor condition and a poorly supported
workpiece is a goad recipe for chatter, in
which the workpiece and lathe vibrate as
the tool digs in, is flexed away and out of
the workpiece (or the workpiece is flexed
away from the tool) and then springs back
in to repeat the process. The finish on the

workpiece is characteristically wavy and
the noise unbearable, except for the really
insensitive. It is also possible to get chatter
on a milling machine for much the same
reasons. Fierce chatter may damage not

only the workpiece, but also the lathe itself.

Fasteners may vibrate loose and as if this
weren’t bad enough, the spindle bearings
may be severely damaged, especially if

they are ballbearings.

Locating the problem

Attention to the points that | have
mentioned will often put matters right and
if it doesn’t, reduction in cutting speed
usually does so, because the forces are
reduced and characteristic frequencies of
vibration are changed. Sometimes,
however, the source of poor finish may be
hard to track down. Recently, | was very
puzzled by finding that in taking fine
finishing cuts on my near-new lathe | was
getting a periodic pattern superimposed on
the reasonably fine finish. It seemed only to
occur with fine finishing cuts and while it
didn’t seem to make any difference to parts
that just had to fit and sit together, | had my
doubts about parts that had to run together.
There was no question of chatter occurring.
The cuttings came off with a satisfying
gentle sizzle. Obviously there had to be
something making the tool vibrate and
indeed | could feel a fine vibration of the
toolpost with the lathe running. Since the
problem occurred with both auto and hand
feed, it wasn't due to some periodic error in
the gear train, so it had to be due to motor
vibrations transmitted to the tool and
workpiece. | reasoned that the vibrations
were passing along different routes and
drifting in and out of phase to produce the
curious pattern at the point of cut.

There are two ways the vibration of the
motor can be transmitted to the lathe:
through the belt and through the bed.
Boxford lathes have motor platforms which
are attached separately to the bench and
vibrations could pass through the bench
and through the tensioning arrangement.
When | owned a Boxford, the motor was in
a flexible mounting and | never had any

Figure 3. The improvement can be seen easily; section of bar on right was turned before the cure was applied, that on the left

after..
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problems. My newer lathe has a very heavy
2 hp single phase motor bolted directly to
the back of the bed. Those with deep
pockets would no doubt have first replaced
the motor belt with one of the Nu-T-Lock
variety which are said to reduce the
transmission of vibration via the belt, but |
found it altogether too expensive and in
any case, | could still feel the toolpost
vibrating with the belt detached. Instead |
decided to concentrate on a low-tech
solution of isolating the motor vibrations
from the bed.

The solution

| visited the local suppliers of rubbery
things and they produced four pathetic-
looking objects like the devices used to
suspend (or, rather, which periodically
failed to suspend) the exhaust pipe of my
first car. Despite their assurances, | was not
confident that they would safely hold the
motor’s deadweight, never mind when it
was transmitting its full power, so decided
on my own solution, based around rubber
washers, (Figure 1).

Eight millimetre thick neoprene rubber
sheet costs NZ$230 (about £70) a square
metre so | bought myself a small bit and
wasted some time on thinking how to
punch round washers out of thick rubber
sheet before realising that washers can be
square too and can then be cut out of
rubber with a sharp knife, but first the holes
have to be made. This is best done by

Figure 2. The motor mounting after resilient mounts have been fitted.

nipping the sheet between two parallel
sheets of scrap wood with the vice and a
G-cramp to keep the sheets parallel. A
sharp drill running at high speed then
makes short work of the job, though the
hole shrinks a little when the pressure
comes off. | found that an 8 5mm drill gave
a snug fit on an 8mm bolt, while 9mm gave
a comfortable clearance. Once the holes are
made, the washers can be cut to a suitable
size.

It is important of course that the fixing
bolts should nowhere come into direct
contact with the motor feet so | cast around
for a spacer and my eye lighted on a scrap
of transparent plastic tubing which was an
easy fit on the bolts and had an outside
diameter of 12mm. | had to enlarge the

holes in the feet from 9 to 12mm to fit. | had
had an exhausting struggle demounting the
motor so it didn't occur to me to detach the
foot casting from the motor to do this in the
drilling machine. Instead | “reamed” the
hole with drills in jmm steps, holding the
drill in a chuck, guiding it with my hand and
rotating it with a spanner on the tang. It
worked very well and saved more struggle.
It was then a simple matter to assemble
the washers and spacers, (Figure 2)
Compressing the washers by about Tmm
seemed to feel right and | gave it a try, with
the result shown in the photograph, (Figure
3). Both cuts were done with the same new
carbide tool at the same speed, feed and
cut. I'm going to do my milling g
machine next! @

IN OUR NEXT ISSUE:




ishing to make a four-way tool-
W post for my Myford ML7 lathe

but without any milling facilities,
gither using the lathe or by & separate
milling machine, the possibility of making it
from one piece was not on the cards

There was, of course, the possibility of
obtaining a piece of bright mild steel as
near to the required size as possible, and
machining this in the lathe using the large
four-jaw chuck which | possessed, to
achieve the correct size block. This could be
followed by sending it to one of the firms
which advertise in Model Engineers’
Workshop as providing machining facilities
for items oo large or complex for the
individual, and to have the slols milled in
round the edges. | could then take over and
complete the rest.

The idea then accurred to me of
fabricating it from three pieces, bul how
these were to be fixed together had still to
be decided. A number of possibilities were
congidaered thaugh some waré dbvidusly
non-starters, and did not warrant further
thought

Welding was not available but even If it
waere, it seemed unlikely that a tidy result
could be obtained. Modern adhesives, 100,
are surprisingly good but even if it were
possible | was not brave enough to go
down this road!

The only solution would be to use
screws but then it was realised that. it a
ratchet indexing mechanism was 10 be
imcluded, a sizable recess would be
required in the base and there would be
little epace 1o accommodata thaga, Four
could be fitted, one in each comer but,
whilst this would probably be adequate,
with eight screws being used o clamp the
ool bits, | would be happier with more,
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Those whose workshop is presently limited to
lathe work only, and who have not yet kitted it out
for milling, will find this way of arriving at a four-
way tool post a useful proposition
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FOUR WAY TOOL POST ©
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Drilling the hole in the top plate.

Considering my sarlier remarks
regarding adhesives, | then gave thought to
the possibility of combining this with the
four screws, and decided to proceed along
these lines. Detailed consideration was
grven o the matenal to be used and this
then ordered, It was whilst giving it further
thought that the ideas of riveting the
assembly together came 1o mind and was
immediataly decaded upon as the way 1o
arrive at a satisfactory conclusion. It was
also docided 10 continue with the idea of
using adhasive as this would give added
strangth and (as was subsequantly found)
easad the construction,

Unfortunately, material could not be
purchased 1o exactly the size required; this
could have been overcome by making the
post bigger than the top of the top slide
and using 3 inch wide matenal to give a
3 inch square assembly as opposed 1o the
2! inch which seemed correct for the lathe,
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but it was decided against this,

It wars therefore decided to purchase
3 Inch wide and machine this 10 2] inch for
the upper and lower parts, and 2 inch
machined to 1, for the middle,

Construction

The first stage was to machine the three
pieces to the required overall size. Two
pieces were cut from the 3 inch material 10
a length of 2] inch which were then
machined to 2{ inch square, This was done
bry inserting one piece at a time edgeways
into the four-jaw chuck, and facing each
adge 1o get the required 2] inch square. As
can be seen in the photograph, the chuck
was large enough to allow the material to
pasa into the slot for tha jaw and therefore
achieved a substantial grip on the part
eing machined.

If only a smaller chuck weare avadable, or
the material would not go into the slot for

the jaw, it is likely that an insufficient hold
on the material would rasult, and in this
case an alternative method should be
adopted, such as holding the parton @
small angleplate on the faceplate or
clamping the part to the cross slide and
using a simple flycutter in the chuck, Those
fortunate enough to have milling facilities
would, of course. not adopt this method
anywiy

© CLOSE FIT ON LATHE
CLAMP SCREW.

3/32

@
O
-
S/32

pawL (6)

2 HOLES M4

With the three parls machined 1o the
correct overall size, each part was then
scribed with diagonal lines to establish the
centre of the plate, and then centre
punched at this point. Each was then
placed in the four-jaw chuck and
centralized using the centre punch mark
and ceéntre in the tailstock for reference,

The rivet heads are finished off and the twa bares are also finished at this visit to the
lathe

M
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then dritled about & inch smaller than the
final size required, this to allow for the
centra hole to be finally machined to size
when the three parts are assembled.

The parts were then prepared for
sticking together using two-part 24 hour
resin adhesive. The surfaces were
thoroughly degreased and then roughened
and then degreased again, A small amount
of adhesive was prepared and spread very
thinly over the required surfaces; they were
then placed together and moved one on
the othar to help spread tha adhesive. The
dirill initially used was placed in the holes to
line them up and the assembly clamped
very firmly with four substantial
toolmaker's clamps.

The assembly was then placed on the
hotwater tank in the ainng cupboard for 3
little extra heat, so as 10 achigve maximum
strength. DO NOT leave the dnll in, as some
adhesive is bound to be squeezed into the
hole and, as a result, the dill will become
stuck and very difficult 1o rémowve, It was
then left for about 18 hours befare further
work was undertaken.

When the clamps wore removed, the
assembly had a very solid feel 1o itand |
was temptad to try it without further work
1o strengthen it. However, the real test
would come when the eight screws used
for fixing the 100l bits were tightened, and
not whilst the post was in use, and if the
joint failed then, ime would have been
wasted. It was therefore decided to
continue with the idea of fitting rivets.

The benefit of using adhesive in the
manufacture of the post now became
evident, as all the holes for the rivels could
now be drilled without the inconveniance
of toolmaker's clamps making it difficult to
place the assembly on the drilling machine
table.

Eight & inch holes were drilled for the
rivets which were then countersunk to a8
diamiter of J inch on baoth sides. One rivet

T

« inch diameter ond 4 inch longer than the
thickness of the toolpost was made; this
was then riveted, gradually turning from
sade to side until it fully filled the
countersink and with some projection left
for eventual machining flush — quite a
lengthy process but do not be tempied to
easa the situation by countersinking to less
than 4 inch diameter From this initial river,
the length for the remaining seven was
established and saven made to this length
and riveted in as before. Anyone who has
any resarvations regarding the strength of
this arrangemant may like to use some
adhesive on the shank of the rivet also.

To enable the post 1o be returned 1o the
four-jaw chuck for facing its top and
bottom and also level off the rivet heads, it
was necessary to file off the heads of the
four centre rivels an one side to allow the
assembly ta sit properly on the lower step
of its chuck jaws. With this done, first one
side and then the other were faced,

After facing the second side the post
was left in the chuck and the hole bored out
10 be a close fit on the top siide tool-
clamping scrow, if an indexing mechanism
i% 10 be included, the counterbore shauld
also be added.

The post was then removed from the
chuck and all the edges deburred using a
file, The top adges and the four corners
were given a generous chamfer {about
# Inchj to improve appearance. Ths
positions for the 1oolclamp screws were
then marked out, drilled and tapped.

Testing for strength

Four 100l bits were then fitted into the
post and the scrows tightened to give the
assembly a strength tost, tightening the
screws to 8 greater extent than would
normally be done. The result was a slight
Indication of strain on the heads of the four
corner rivets, though they had only bean
countersunk to about ), diamatar. From this
test it was obvious that thie greatest strain
was seen by the cormer rivets and perhaps
sOMe advanlag-e could be gained by
making these ,, inch diametes, there being
less room for larger rivets in the middie
positions if the indexing arrangement is to
be included.

Also it was lound when placing a
straightedge diagonally across the top that
it had bowed slightly, this being the reason
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why the four corner rivets were the ones to
show signs of stress. A | inch thick top plate
could be considered though this would not
be practicable for the lower plate as it
would raise the tool bits too high — in any
case, this is raally only of academic intonest
a5 the scrows were considerably
overtightened,

The index mechanism

A disc was then turned 1o produce the
index pawl, This was than carefully marked
out to give the eight divisions and carefully
shaped by hand which was considerad
acceplable as the degree of accuracy
required was not that great, though cana
was taken to make sure the long faces were
smooth as it was considered this would
ensura the action of the mechanism was
satisfactory.

The hole for the indexing plunger was
drilled in the base as per the diameters
indicated and threaded to a depth of | inch,
the small parts made and a | inch diamater
compression spring located and cut to a
suitable length and the parts assembled.
The projection of the pin into the
counterbore was measured and the
amount by which it had to be shortened
established. It was then removed,
shortened, and reassembled, The
consideration here was that if it were too
long, the toolpost would not fit easily over
the paw! when being placed on the top
slide, and yet if too short would soon wear
and not work adequately,

The pawl was then fitted in place and
only tightenad very slightly, and the post
placed in position and rotated clockwise,
rotating the pawl with it, until the post was
in the correct working position, The 1ool-
post was then removed and the scréws in
the pawl finally tightened.

The clamping components

It now remained 10 make the parts for
clamping the post onto the top slide. No
tap was available for the topslide clamp
screw thread, and it was decided that the
only way was to screwcul this on the lathe.
The change wheels were set up and the
screwcutting tool placed on the top slide —
whan it was realised that this was not

practicable as the top slide screw would be
required to test the internal thread baing

This is the special set-up for screw»cl.ming the mmpmg handle nut.

produced! The only sclution would be to
ramove the slide and fit the screwcutting
tool by some temporary method, This can
be seen in the photograph. Having done
that, the clamp handle was quite
straightforward

There now remained the load-spreading
washer, This must be to a thickness which
makes certain that the clamp handle
tightens 1o a position that is best for
operation of the lathe, This | consider to be
about the 4 o'clock position. To achieve
this, the post is assembled onto the top
slide and the position of the handle noted

required to be reduced in thickness arrived
at.

Knowing that the thread was 18 TPI, and
therefore approximately 55 thou per
revolution, the amount to beé removed can
easily be calculated. As the part is relatively
thin | was worried that it would be possible
to place the part in the chuck out of square
and for the two sides not 1o be paraliel. To
avoid this, a stub mandrel was made (o be
a tight fit in the hole and the part machined
whilst it was tightly fitted to this, taking a
little off both sides.

As this process was s0 simple, a little
less than calculated was removed first time
1o be on the safe side, as it would be
preferable to have to remove 3 little more
than having ta reduce it by almost another
revolution if too much were removed.

The dimensions quoted are those which
suit a Myford Series 7 lathe, but the
principle is so simple that it should be no
problem 1o adapt the size to that
required for any othar make of lathe. 0

Thicknessing the load-spreading

and the additional amount to which it is Rk
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