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ith the madal enginearing

oxhibition ‘sgason’ fast

approaching, | am pleased to
have persuaded regular exhibitor Dr,
Peter Clark to reveal soma of his secrats
on how to display items of tooling and
workshop equipment 1o advantage.
Peter's notes begin on Page 25 of this
issue,

Details of a number of the major
axhibitions 10 be held between now and
May 2000 are now coming to hand, so |
include some of them hare so that
readers wishing to attend or exhibit can
take action in good time. Théré are
usually discounts to be obtained on ticket
prices by purchasing them in advance
and it is often possible to take advantage
of favourable travel rates by booking
aarly

Traditionally, the first major avent of
the series to take place is the Midlands
Model Engineering Exhibition which is
sponsared by our respected
comemporary ‘Engineering in Miniature’
It will again take place at the International
Exhibition Caentre, Raningtan Park near
Darby, the dates this year baing 18th to
215t Octoher, Literature supplied by
organisers, Meridienne Exhibitions
indicates that the formart will follow that
astablished at the venue over recant
years, with all the familiar features

For those whose primary interest is
boat modelling, Meridienne are also
prganising an International Model Boat
Shaow, this tima at tha Warwickshire
Exhibition Centre at their Fosse Way,
Leamington Spa headquarters. This will
take place on 12th - 14th Nowvembar,
Furthar detaile of both events can be
obtained from the address given in their
advert on Page 9.

Naxt in the chronological order comes
our awn International Modal Show,
which of course has its roots in the well
known Model Enginear Exhibition, which
will take place for the 89th time this year,
once again as a ‘show within a show', As
mentioned before, the exhibition will be
returning to its former venue, Alexandra
Palace in North London, and will take
place between 5th and 12th Dacember.

The Brighton Centre has made contact
to lot us know that, contrary 10 rumaur,
their annual Modelworld exhibition will
take place next year, from February 18th
to 20th. For further information, please
contact Waendy Walton at the Brighton
Centre on 01273 292646 or Derrick

October ‘29

ON THE

EDITOR"S

Rebbetis on 01444 236748

At a slightly later tima than usual, the
National Madel Engineering and
Modelling Exhibition will be staged at the
Great Yorkshire Showground, Harrogate,
from 11th to 14th May 2000. With a
promise of a doubling In size of the
available accommodation, Exhibition
Director Simon Boak and Exhibition
Manager Lou Rex will have the
opportunity 1o put on a most impressive
event. | will publish moré details whan
they come te hand.

In addition to the major avents listed
above, there will be many local club and
gociety exhibitions which are well worth
visiting, it is not M.E.W. policy to publish
a running diary of such events, as this is
well covered by my colleague Mike
Chrisp in Model Engineer magazine, but
if thara is anything of particular note
which comes to my attention, | will try ta
find space to mention it

Returning to the International Model
Show and Modal Enginear Exhibition, |
am told that entries have already been
raceived in significant numbers, so | will
bring news of them in the two issues of
M.E.W which are due 10 be publishad
between now and the opening date. |
have again included a copy of the antry
form and a list of the more engineering
oriented classes, a full list baing available
fram the Swanlay offica, If you do not
wish {0 take a pair of seissors 1O your
copy of M.EW., then a photocopy of the
entry form will be quite acceptabla. |
waould ask that you make your intantions
known, especially if you wish to make
use of the collection service,

When anending events around tha
country, | try to gather readers’ views on
such manters as the IMS and have been
intrigued by commants that the
axhibition ‘ignt what it used 1o be". This
prompted me 10 look back 1o the first one
which | atended, which took place at The
New Horticultural Hall, Westminster in
August 1951 (Festival of Britain year)
The much heralded attraction was the
Miniature Grand Prix track which
brought, for tha first time, multi car
racing using a single guide rall for each
vehicle. At an invitation race, celebrity
‘drivers’ included Reg Parnell, Stirling
Maosgs and Bob Gerard, while the
commentator was none other than
Raymond Baxter! All the cars were
commarcially built and used a patented
guidance system, tha componants for
which could only be obtained from the
patentee. In concept, if not in the level of
technology, this was littla diffarant to the
r/c car track we saa today, so why should
the latter be thought by some not to be
within the scope?

Ship modals wara prasant in
impressive numbaers, resulting in a daily

SENGH

papar raporting tha avant ag tha Maring
Exhibition! As now, a large water tank
had been installed for marine
demonstrations, with control by radio
and underwater sound. On tha flying
side, a jet-driven helicopter “took off,
soared higher and higher and wrecked
itsalf against one of the hanging lamps”
A disappointed exhibitor was the ownar
of a 12ft 6in. long radio controlled
airship, which was 10 have flown daily.
Unfortunataly the suthorities decresd
that the risk of fire in the event of a
mishap was too great, so the
demonstrations were called off. These
daye, Ron Moulton's lighter than air
devices provide a popular spectacle

The point | am trying to make is that
the majority of the things we see these
days were already included in the
exhibitions of the 19560's, Even such
things as military modelling diorama,
plastic figures and robots were a pan of
those Wembley axhibitions of tha
‘seventies which many refer to as a
‘classic’ ara of the M.E. Exhibition.
Parhaps it was because thege classes
were displayed in separate rooms, some
visitors considered them to be “out of
sight, out of mind

What | feel has happened is that the
disciplines which some wvisitors consicler
not 1o be ‘pure” mode! engineering have
axpandad greatly while the engineering
side has suffered a modest decline
Certainly, much more money s being
spent on these other aspects of the
hobhby. An entry lavel radio controlled
helicopter can cost as much as a
reasonably well equipped Taiwanese
cantre lathe or milling machine, and will
not last nearly as long! What teday’s
exhibitions do offer is a fascinating range
of items of interest 1o anyone who s
mechanically minded and willing 1o
investigate things outgide their usual
subject. Interestingly, "Smoke Rings” of
the Model Engineer dated 18th October
1951, under the heading ‘Tolerance’
quotes the following item from the
newsletter of a Wast Country Saciety
*.....0ur society tries to cater for a variaty
of interasts from ‘00" rallways to 5in
gauge live steam locos, from
microscopes 1o traction engines, One
cannot expect the ‘00" enthusiast to go
into raptures over a Burrell scenic road
loco, or the buklder of a marine engine to
enthuse over model architecture, but itis
not difficult to appreciate the
craftsmanship in any of these subjects
We should, therefore, be tolerant of the
athar fallow’s efforts, evan though wa
are not ourselves interested In his branch
of the hobby, Personally, | admire the
builder of any model, provided he puts
his best efforts into the work and makes
the best job he can of the model.”




SIMPLIFIED DRILL
GRINDING

Alan Bourne and Gordon Read decided to investigate drill sharpening from first principles.
Their research gave them a new understanding of the requirements and led to the development
of the simple jig which Alan describes here.

1. Mk. 1jig, side view. The cenlre screw is
for clamping the drill in position. The other
two are guides for the clamp plate

2. Mk. 1 jig, top view

harpening drills tends to be a

problem for some folk. Easy to see

why. The surfaces of the *business
end’, as bought, are parts of conical
surfaces with axes offset from the axis of
the drill. Not the easiest shape 10
reproduce, especially when both surfaces
have to meal precisely on the axis of the
drill. Soma can grind them near-parfect by
hand, but most cannot

Over many years, various grinding jigs

have been designed; some sold as
commercial items and some published for
making as ‘ona-offs’. Aparn from the 4-facet
method, all have attempted to reproduce
the as-new shape of the drill end. This got
us thinking: what are the real requirements
for a drill to cut well and have a reasonabile
life before re-sharpening? Cur investigation

started from scratch; in other words, we
drew a line’ across everything we had
heard and réead to date

Stage ong was to dip a *ain. dnill in
layout blue, allow it to dry, and dnll a hole
in a bit of alloy held in the chuck: the drill
being in the tailstock. Examination of the
drill afterwards showed bright steel as a
thin line across the chisel point and along
the cutting edges of the facets. The
‘reamering’ spiral surfaces along the sides
of the dnll ware also bright, naturally.

What did that tell us? it said that the
only parts of the drill which touched the
workpiece were those thin bright lines, Put
another way, most of the dnll facet
surfaces never touched the workpiece
That being s0, the exact shape of those
non-touching surfaces was relatively

unimportant. Lesson No. 1 to be applied!

Naxt came the question “How can we
devise an easy way of grinding the "bright
bits’ 1o be correet and at the same time
have the rest of the facets not touching tha
workpiece, plus being strong enough to
suppor the cutting edges?”. The answer
came with the realisation that very small
drills are ground, as naw, with thoge
surfaces flat. In other words, single-facet
grinding. That decided us; experiment was
the obvious next step

Another drill about 3zin, diamater was
ground with fiat facets. The result looked a
bit peculiar, as the line where the facets
met the sides of the drill appeared a bit
concave, Still, press onl The drill was
tested as that first one, and it cut perfectly,
except that the grinding was not as
accurate as it should have been, One curl
of swarf was thicker than the other. That
was down to the fact that the grinding had
been done frechand: even so, the
difference was not large

This was the decision point; make a I
which would do that sort of grind and
which would be easy to make and use,
plus have the abidity to ‘put the centre in
the middle’. Out of the warkshop and into
the drawing office. Eventually, a design
emerged and a Mark 1 version was made
and tried

The jig) consists of two items; 8 holder
for the drill and a strip fence on the tool
rest of the grinder. Photo. 1 shows the
result; a square tubular holder for the dnll,
which has the end pointed at 118 deg. That
angled end slides against the fence. The
drill is clamped in the tubular holder with
the chisal point at the corredt angle, and
the whole is drawn across the wheel to
produce the flat facet. It worked fine, but
had the snag that the screw clamping the
drill prevented 1 from being lurned over to
do the second facet without shifting the
drill. Still, it served its purpose in showing
that the idea would produce the single-
facet grind required.

The next stage was to develop this into
a Mark 2 model to overcome that
limitation. A recess method of clamping
the drill was duly designed, the pratotype
mada and found to work as required. It's
now, as far as we are concerned, a
standard workshop tool, used without a
second thought.

Before we get into construction, a few
words ta the purists! Tha traditional drill
grinding meathads and shapes work well
and hava done so for many years; we
don’t deny that. it may be that they have
great advantages in production-line use as
regards strength and so on. However, for

Model Engineers’ Workshop



our sort of use, a single facet grind does
just as well and is so much easier to
produce. What we claim is that single facet
sharpening is the easy way 10 keep drills

cutting well in our sort of workshop and
that we have proven it in practice. We

don't doubt for a moment that someone
somewhere will be able to demonstrate

g

that our method has disadvantages in

Toolrest

theory. In this context, we would recall a

remark made by Laurence Pomeroy when
he was a director of Vauxhall Motors
before General Maotors bought them. He
said “If an improvement requires
instruments 1o detect it, it's probably not
worth having”.

Construction

General

Parallel
ces

o

3. M. 1 jig, underside.

Most of the wark is ‘bench and hand
tools” plus drilling. One bit of silvar-
soldering is called for: at a pinch. soft
solder could be used. Material is all mild
steul sheet, apart fram a shor length of
A3in. square mild steel tube, the sort of
thing used for the legs of light tables and
s0 on, so there may be a source of scrap
which can provide it. If what you abtain
isn't exactly Jain,, it doesn't matter much;

&

.

slightly larger wbe could be used with
slight adjustments to the dimensions of
other parts,

. Two screw threads are used, 0BA and

AN 6BA. US readers can substitute u x 28 far

R OBA and 4-48 for GBA. Matric near-

equivalents are M6 for 0BA and either
M2.5 ar M3 for 6BA.

Detail

The drawings show all parts, itemised

e by numbers which will be used in this text

Toolrest

Fig.2

ona for drills and the othar for countarsinks

Ocrober 99

bady. Clean up a length of square mild
steel tube, and mark it out for the holes
and the pointed ends. One end is pointed
at 118 deg. for standard drill-grinding,
while the other is at 90 deg. to allow
grinding a drill for use when
countersinking.
If hand tools are used, ensure that the
© ends are filed dead square to the axis of

7 as references. Start with Item 1, the jig

!
&
1
i
y

4. Mk, 2 jig showing the recessed clamp screw and guide pins
which allow thé jig to be turnéd over. This removes the need to
re-set the drill pesitien in erder to grind the second facet. The
drill shown is a near-scrap one which was successfully
resharpened

13
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the tube, and with their ‘points” dead
central. Folk with milling machines will no
doubt prefar to shapa tha ends on that
machina. The 'nain, slots are not critical In
respact of cross-section. They are to take
two bits of thin rod (thick wire?) soldered
in place. Inch, or 25mm, nails are usually
about 1gin. diameter and provide the ideal
material.

Having made the jig body, including
drilling, cut the two lengths of Yasin, wire
and either silver-solder or soft-solder in
place. Silver soldering is the preferred
methed, but soft solder will do the job if
your facilities are really limited. You now
have ltem 2.

ltems 3 and 4 come next, one from
Trgin. sheet and one from Tmin. material.
ltem 4 has to be the same as the side of
the |ig body, 50 check your filing or milling
against that, The three holes in each of the
two items have to match up, so either
make one and spat through to the other or
drill the two together while stuck with
something like cyanoacrylate adhesive.
Coma to that, the two items could be soft
soldared together for drilling and then
mielted apart.

Fit ltems 3 and 4 to the jig body with
two BBA countersunk screws. This is a
permanant attachmeant, so Loctite 601 or
similar can be used on the screw threads.
Make sure all is pulled up tight, ltem 3
baing on the inside of the square tube and
the screws inserted from inside the tube.
Give the inside surface and screw heads a
lick with a file to ensure all is flat, and
remove excess screw lengths on the
outsida. Finally, tap the cantre hola 0BA.

You now have the body of the thing
complete, and can paint it if you so desire,
Now for tha varicus loose parts which
complete the tool,

The jig clamps the drill to be ground
between two steel rods and a clamp
plate {ltems 5§ and 10). The rods are
angy; just lengths of BMS of the
appropriate diameters. If available In
your stock, 50 much the better;
otherwise it's @ matter of turning those
you don’t have. Chack lengths so that all
are a nice fit between the two fences in
the jig body: no accuracy needed here
because all that really matters is that
they are not too long.

item 5, the clamp, is a simple flanging
job from *nsin. BMS strip with a
countersunk 88A clearance hole in the
middle. The flanges are vital to keap it stiff
enough to do its job. This item has to be
able 1o be forced against the drill by a
screw thread, which is the purpose of the
countersunk hole in it.

ltems 6 and 7 come next, Item G is a
threaded bush, 0BA outside and 6BA
insidé._ It has a slot across one end, which
can be made with two hacksaw blades in
the saw frame at the same time. That slot
is what engages with a screwdriver 1o
elamp the dnill 1o be ground. Hare we hava
to do a crafty bit of assembly with Loctite,
without sticking everything to Item 5.

The first task Is to shorten a 6BA
countersunk screw to 'ain. long. Then
make the double-threaded bush (tem B).
With that done, tem 6 has to be secured to
tem 5 by the BBA screw. The seraw has to
be fixed in tem 6, but the screw and [tem
6 have to be able to turn in ltem 5. In other
words, the Loctite must not stick either the
sarew or [tem 6 to Item 5!

Meodel Engineers’ Workshop



5. Mk. 2 ig, top view
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Assembly

To assemble the jig ready for use,
slide Item 7 inside the jig body so that
the OBA thread on Item 7 aligns with the
threaded hole in Item 8. Using a
serewdriver through the centre hole in
the other side of the jig body, engaged in
the slot of the countersunk 6BA screw
head, screw the threaded bush (Item 6}
into the jig body,; i.e., into Itermn 4. This
will secure tha clamp assembly into the
jig body, As an aside, it has been found
in use that a thin plece of sither leather
or hard rubber can, with advantage, be
glued on the surface of the clamp plate;
it tends to give a stronger grip on the
drill which is to be ground.

The final job is to fit a fence to the
toolrest of your grinder, Tha idea is that
the jig is slid against that fence, which is
parallel to the side of the wheel. The basic
fence 1s just that, & length of strip steel,
possibly gin, wide. If the angled end of
the jig slides along it, the point of the drill
will touch the wheel at the correct angle to
grind as required, either the standard 59
deg. from one end of the jig or 45 deg.
from the other. The method does mean
that you have to have a firm arip 50 that
the jig does not swing s0 as to spoil the
angle. If you care to go furthar, thare is a
way round aven that,

If two ‘fence strips’ are attached to the
toolrest, parallel and aboul an inch apart,
then we have a ‘pair of rails’ parallel to the
side of the wheel, If we then make a piece
of sheet which slides nicely between them,
wa can put a vertical fence on one end of it
and hold the long side of the jig o it. If we
make that vertical bit at the corract angle,
wi will have a very firm object against
which to hold the jig. Then, we can slide
both the |ig and the item between the
‘rails” to grind the drill. Figs. 1 and 2
show the two ‘fencing’ methods, Choose
ta suit yoursalf!

Using the jig

When clamping the drill to be ground
into the jig, choose a pair of ‘rallers’ which
will allow the clamp screw to hold the drill
tight, but not show above the jig body; you
have to turn it ovar, after all. Next comas
the amount the drill has to project from
the end of the jig, and its rotational
position. The drill peint should be as hem
9 with the cutting edges about 10 deg.
from the horizontal. The drill has 10 project
from the jig by an amount equal 1o the
distance from the wheel side to thae jig

11/32
-

g0

HOLE TAP 6BA x 3/16” DEEP

THREAD 0BA

1/16" x 116"

©@d]

©
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6. A view of the underside of the M. 2 ig, showing the three holes used

L}

assambly of the jig
7 CLAMP ASSY
ITEM 6
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ITEM 5§ 4 FREELY
4
| ]
4
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ITEM 3
ITEM 2 FILE FLUSH TO ITEM 4

o ©

16
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ITEM 4 DR. NO. 10 & TAP 0BA

8 JIG BODY ASSY
(STAGE 3)

10°APPROX

4 NOTE: USE ANY PAIR OF ROLLERS
TO ENABLE DRILLS FROM

3/32° TO 3/8° TO BE CLAMPED
WITHOUT CLAMP SCREW
PROTRUDING FROM BODY ASSY.
CENTRE SECTION OF

FENCES MAY BE FILED DOWN

» TO ACCOMODATE LARGE DRILLS.

ITEM 10
ITEM 7

9 JIG ASSY WITH

3/16" DRILL IN PLACE 10 CENTRING ROLLERS IN PAIRS

MAT'L MILD STEEL
LENGTH - APPROX 1 816" TO SIT
BETWEEN 16SWG WIRE NAIL FENCES

ROLLER DIAS. - 5/32%, 3/16", 7/32", 9/32"

or the initial

7. Mk, 2 jig end view showing the drill in
place for grinding. The end of the drill
shows the effect of minimum grinding to
produce the ability to cut metal

‘M. 2 jig end view showing the clamp
plate and rallers

body plus about ten thou. or so for
grinding. A fine grit whael is bast, unless
the drill is ome which has been abusad
bayond belief,

The jig can be used without a fence if you
have a steady hand. If you do that, have the
drill peojacting about 11ein. from tha jig,

Qna final point; grinder sparks do a lot
of harm to the lenses of speclacles, so use
goggles over them. Come to that, goggles
are a good idea anyhow. |°
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TURNING PARALLEL

One of the most frequently encountered machining operations is the turning of a parallel cylindrical
shape. Philip Amos gives some hints as to how this may be achieved with a greater degree of certainty
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he principal uses for a lathe are to turn eylindrical shapes, to —
face plane surfaces, and to cut thraads. This article relates to DRAWING 10
the former activity; while it is sometimes desired to cut tapers CHECKING FOR TWIST

an parts, more usually the intention is to cut parallel _ LATME CHUCK

The capability of the aperator to do this depends, among other — i P
things, on

(i) the sccuracy of manufacture of the lathe

{ii) Its installation

() is adjustment a
(1w} the techmique used,

"
The home workshop practitioner can do little about item (1) which is
determined for him whan he purchases his machine, He must rely on
the manufacturar's raputation, together with any quality inspaction
material provided, usually 1o Schiesinger standards - see Reference 1.
My Taiwanese lathe came with such a repon.

It is important, when installing a lathe, that it is lavel in both

MEASUNL CULLAHS WMALHNEL m——
WATH SAME TOOL SETTING

horizontal directions, and an enginear’'s precision level should be used ",T:“_:‘:,: i = e

to check this, If one has a lathe with inverted V ways, there is usually e g T T 3

one flat way for the tailstock, so checking lengthwise is not a problam, S ~ 2
Crosswise on such machina is difficult to do dirsctly unless ane b
assumes that the flat tops of the Vees are machined accurately 1o a ’.' \ \
common height. Indirectly, the level may be applied 1o the machined top / \ \
surfage of the cross-slide, which probably gives a fair result { '

It is also important that the bed is not twisted when It is bolted down AL == 1 | |
sae Drawing 1a. This can be checked by setting a cantilevered piece of A A A
(say) Tin. diameter steel bar (say) 6in. long in the self centring chuck and \ | ."I I
machining short lengths at both ends with the yd :
same cross-slide setting, as in Drlwiﬂg 1b, i " | /
then measuring their diameters. If the DRAWRIG S8 : iz
outboard end is larger, some packing is WEESUAE R o Nt B
required under the front bed foot at the B~ [ [
tailstock end; if smaller the packing is required y i FO, e L g 1
under the rear foot (see Reference 2) | '

Normal workshop grade micrometers are B ey S .
calibrated to 0.0 Tmm and settings can readily 55 e .
be estimated to about "2 of the gap between
graduations - say 0.003mm lor just over Em— " 7 17 B >
0.0001in.), so parallelism of a job can be -+ = e - a5 8
assassed to quite fime limits, and with ;f‘ § I |
consistent readings using the ratchet knob A _l::; | |
Far this son of accuracy, tuming batween “C 4" [ |
centres 15 probably the only way 10 go ?\ __('f |

A skim of the soft centre in the headstock ™ " | | @

M > |
R L §
- 10r -—
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ensuras that this is concentric with the
lathe axis. Even if the spindle axis is at
some slight angle to the bed ways, the
eftect of this error is minimal and prabably
undetectable in most cases.

If there is any doubt about the
concentricity of centre holes drilled in wach
end of the workpiece, they can be
skimmad with a small boring bar, but if
Slocombe pattern centre drills are used for
this task, this correction 1s rarely nesded.
However, the position of the tallstock
centra is critical, Tha tailstock position and
axis direction in the vertical plane are
determined by the lathe manufacturer and
are usually not a problem. Any error of the
axis changes the height of the centre as
the tailstock barrel is wound in and out.
Any height error means that, as the tool
point is traversed along the bed, it moves
relatively up or down with respect to the
centraline of the workpleca, Howevar, this
does not proeduce much error in
parallelism of the jobk, but grrors in the
haorizontal plane in the tailstock position or
axis diraction are sarious,

Consider Drawing 2a showing the
effect of error of the taitstock in the vertical
plana. For & workpiece of (say) 20mm
diameter, a haight error of 0.1Tmm means
that the teel peint is maved to an angle @
fram thae workpiece centraline,

Tan# =0.110=0.01
So 6 = 34.5 minutes
10X =cos d

So x = 10/cos 34.5 = 10/0.99995 =
10.0005

Thus the tool now cuts a diameter of
20.001mm instead of 20.0mm. However, in
Drawing 2b, the affact of this arror in the
horizonial plane shows that the tool cuts a
diameter of 20.2mm lLe. the same position
error magnitude causes an effect 200 times
more serious.

Most lathe tailstocks are arranged with
two screws, front and rear, to allow the
horizomal position of the tailstock to be
mowvaed ralative to the (athe bed. On my
lathe, these screws are Jein, UNF with 24
tpi, 0 that one full turn moves the
tailstock 1.0583mm, Thus, for 0.01mm), the
screw must be turmed 3.4 deq. - vary
difficult to judge without some son of
measuring indicator.

| have three test bars, 200, 400 and 600

18

mm long, cylindrically ground on their
own centres by a commereial toolroom, to
be concentnc and parallel. Checking with
micrometer and dial indicator confirms
that this is so to the limit that | can
measure or detect.

With such a bar mounted betwean
centres it is possible to adjust the tailstock
go that the dial indicator shows no
movemaent along the length of the bar as it
15 traversed by the saddle. If the workpiece
is the same length as the test bar, then this
setting usually gives a fairly good result in
wrning the work parallal. Howevar, if the
workpiece differs in length to any degree
from that of the test bar, the result can be
less satisfactory. In such a case, further
adjustmant of the tailstock horizontal
position is required. If the headstock end
of the workpiece is too large, the tailstock
must be moved away from the operator;
and conversely. | have found It convaniant
to make a simple mounting bracket for the
dial indicator 1o readily attach it to {and
remove it from) the topslide (see
Drawing 3 and Photos. 1 and 2). This
bracket positions the indicator spindle at
the cantraling height of the tailstock
spindla.

The brackat (s made of 3mm staal, with
three pieces being brazed together, Two
Yain. BEW screws are held in tappad holes
with Loctite 222. The brackat is securad to
the far side of the topslide with two
knurled-head brass MB screws, into holes
already there for another purpose, The
indicator is held in either alternativa
position with a knurled brass 4in, BSW
nut.

The actual configuration of each lathe
and aach dial indicator will determine how
such an arrangement is to be achieved in
each particular case.

The actual adjustrment of the tailsiock
requires soma finesse in technique. Ona
screw is slackened, then the other
tightened, and fimally the first screw is
retightenad. It will be found that if the
tallstock is firmly clamped to the bad, the
movement of the screws is difficult - and
can lead 1o brulsing thelr noses. On the
athar hand if the tailstock is unclamped, tha
movemant of the screws can rock the
tallstock on its base slightly and give false
readings. The procedure might therefore be

(1) mota dial reading

{il} unclamp tailstock carefully and note
if reading changes

(i) carefully moving clamping lever

2. Bracket mounted on topsiide.

handle until it just (and only just) is
clamping.

(iv} effect loosening and tightening of
screws to arrive at required movemaeant
reading

(v} carafully apply full clamping force
and note if reading changes,

This procedure seems to yield
satisfactory rasults. It should be carried out
before the final finishing cuts are made so
that parailelism can be confirmed before
heading for final diameter dimansion.

Of course, the workpiece must be
circular; unless one |s starting from ground
stock, a truing cut should be taken along
the workpiece 1o ensure i1s rouncdness.

If tha workpiece i slander, it will be
necessary to use a travelling steady to
ensufe that the work does not end up
barrel shaped i.e. bigger in the middlo than
at the ends. What ie slender? It depends to
some extent on the inherent stiffness of
the material of the workpiece and its
hardnesg/toughness in registing the cutting
tool, As a rule of thumb, If the workpiece
ratio of length to diameter exceeds (say)
10:1 it may be considered slendear,

Conventional cylindrical turning uses a
right hand tool travelliing from the tailstock
end towards the headstock. So first
machine about 15mm axially from the and
of the workpiece. Then, ag describad in
Issue GO, gat the pads of the travelling
steady on this machined portion,
arranging that the cutting tool will be (say)
2 to 5mm ahaad of the pads, which will
therefore continue to engage the newly
machined surface. The pads will of course
nead to be raset for each cut. The pads
should be just in contact with the
workpiece surfage, The dial indicator set
up as earlier described can show if the rear
steady pad is too tight as it will mova the
waork towards tha oparator. Tha
adjustment of the top pad may require
another positioning of the dial indicator;
mostly however, adjustment of the pads
can ba affected satisfactorily by careful
'feel’. Experiment with the positioning of
the rear pad using the dial indicator will
help develop this ‘feel’ for future use on
both rear ancl top pads,

Finally, don't forget to remove burrs at
the ends of the paralle! workpiece bafore
measuring as these can sasily give false
micromatar readinge
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A TILTING TABLE

Bill Morris describes the construction of a substantial accessory for the milling machine

SR, S - Patterns
[ j — :! \ APy The table (Figure 1) is of conventional
| | N % P "p-,’\ 1,/‘ design and requires only three simple
| . | P = (e patterns that can be made of traditional
' : materials or, more easily and cheaply from

! , fe'd ) '| medium density chipboard and plastic
! ! 1 S wsecniee o= L1/ piping. It needs one core and this adds to
@ r—:] © the cost of making the casting, but the
- core could be omitted at the cost of some
extra welght and significant comphcation
in machining. | give details of the patterns,
bt as usual | do not expect the
dimensions to be followed slavishly. No
doubt suppliers such as College
Engineering Supply and Raaves will be
abla to provide castings for those who do
not wish to go the whola hog, although |
believe that their stock items are
somewhat smaller than the unit described
hare. Howewver, if you have access to a
friendly foundry that will do “‘one offs’, by
making your own patterns you can get
exactly the size and layout that you want,
Newver having had to have cored
castings mads bafore, | mused for a while
over the patterns (Photo. 2 and Figures
2 a, b and ¢) as it was not immediately
ohvious what the piece of plastic drainpipe
was for. The table top was obvious, but a
few words about the base for beginners
like mysell might be helpful. The base is
essentially a hallow, semicircular tube and
to get the hole down the middle, the
moltén iron is poured around a core, The
coras at our local foundry are made by
mixing a spacial mataerial with the sand
and blowing carbon dioxide through it o
cause the graing to stick 1o each other. The
rasult is of similar strength to a reasonably
fresh ginger biscuit so is sasy to handle
and ig porous to allow tha escape of hot
gases. So, the semicircular piece of
drainpipe is used to make a semicircullar
corp that occupies and is supported by the

©d]

e ) "
S0mm tilting table

©

are than twenty years ago | s | { =l |
M constructed a Dore-Westbury mill ' i — P

and later replaced it with a | 4
Taiwanese mill-drill as | needod something

T T e ————p— . — —t - T a

a little largar and more sturdy, However, | W

from time to time | have missed the ability w1 X

1o tilt the milling head. A few months ago | s NN

at the Palmerston North Model Engineering = { | —— ol

Club's annual exhibition, | came across a ' i i |
tilting table that a fallow member had E il B

made from castings. | had recently bean

resoning o some procarious set-ups whaen —_— — . Figure 2a.

machining my face geared indexing tablea, | | ' | PATTERN FOR BASE CASTING
=0 that the tilting table was of interest to Timber or medium density
me, He introduced the maker of the |

| | | chipboard
paterns to ma, Monty George from New ! 3 -
Plymouth, and Monty was good enough to

send me the pattems the very next week.

October "898 19



2. Patterns and castings
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.

2 |

Figure 2b.
PATTERN FOR TOP CASTING
Timber or medium density

BASE CORE PATTERN
Plastic pipe and wood

20

depressions in the casting sand left by the
28mm long projections at each end of the
base pattern. When the metal has cooled,
the core is easily broken out, leaving the
hole down the middle of the casting.

The staff at Milsom Foundry in
Palmerston North were their usual friendly
and efficient selves and | was able to
collect the finished castings within a
couple of days. There is, no doubt, mare
than one way and sequence 10 machinge
the castings and the professional with
larger and heavier machines might well do
things differently. The way | describe gives
a finished article that is accurate and that
works, | made a start with the base
(Figure 3) while | worked out how | would
managae 1o machine the table,

Turning the base

The base is a fairly hefty and irregular
casting 1o turn in an amateur’s lathe, but it
i nacassary (o Wwm it batween centres to
ensura that both bearing areas are coaxial
and that the ends are square to the axis.
The flat bottom must also be parallel 1o the
nxis. Make a start by setting a pair of odd-
leq callipars to the outside radius and
locating a centre at each end as shown in
Photo. 3. Drill a substantial centra hale at
each end, in a drilling machine if there is
room or otherwise by setting the casting in
a four jaw chuck and doing it carefully in
the lathe. With such a heavy, out-of-balance
casting you will naad to keap the speed
down, When setting up between centres
you will have to wire the casting to the
driving pin to stop it clunking around and
bending the driving pin due to the
intermittent cut. Because the wire is in the
way at the headstock end, this means that
you have to take a facing, roughing and
finishing cut at the tailstock end, noting the
cross-slide index reading for the finishing
cut, and then reverse the casting end for
end and repeat the process in order 1o
reduce both ends to the same diameter
(Phota. 4). Indexing for the protractor scale
is best left until the flat under surface of the
base has been produced, and this has to
wait 1o a later stage. Put the base aside for
a while and make a tart on the top,

Model Engineers” Workshop



Figurs 3. BASE
Cast iron
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Machining the top

Tha first step is to file off any small
projections from the table top with an old
file and then to attach, it face downwards,
ta the table of a shaping or milling
machina in such a way as to leave the tips
of the feet unobstructed (Photo. B). Note
from the phota the use of shim to stop it
from rocking. Purists would also probably
inset a sheet of paper 1o prevent marking
of the machine table by the rough casting.
A skim is then taken off the tips of the feet.
This allows the table to be held down
without rocking, 50 that a holding-down
racess can be milled in each end with a
tee-slot cuttar, as shown in Photo. 6. This
racase than allows the table 1o ba held
down, leaving an unobstructed top surface
1o be rough machined with shaper or
milling maching, as shown in Photo. 7.
While the feat and the top could be
machined by holding the workpiace in a four
jaw chuck, most amateurs would not own
one large enough. It could also be hold to a
faco plate by tapping holes and using studs.

This is what | opted to do, in order to
hold the part 1o machine the radii on the
feat, siting the holes whara thay would
eventually be replaced by a tea slot. For
amateur in-line boring, the workpiece is
usually attached 1o the boring table of the
lathe and packad up to height. It should not
be forgotten that an angle plate can ba
used to accommodate oversized pieces, as
shown in Phoro. 8. It also makes packing
to haight a little mora flexible and increases
rigidity, in this instance by ensuring that
cutting foroes are vertical, Note that the
cantra line of the table should be at the
cantra height of the lathe. The radii of the
casting feet were deliberately made
differant to the radii of the base, so that
ona can ba reduced to fit the ather. In this
case, the top has the smaller radii so that a
good deep roughing cut can get under the
skin of the casting, followed by one or
more finishing cuts. The cutter is then set
to project a nominal 52mm from the lathe
centre-line for a final cut. The set-up of the
boring bar and cutter with large overhang
is relatively flexible, so speeds and feeds
will need to be kept down to avoid chatter.
It is worth noting that holding the bar
rigidly in the chuck at one end and
supporting it by a centre at the other gives
much less tool deflection than supporting it
betwaoen centres at each end.

Fitting base to top

The base is then replaced batween
centres and its diameter reduced carefully
until the feet of the top fit snugly. Use a
lintle marking blue applied to the feet to got
this just right ar err on the side of leaving
the diameter of the base slightly over size.
The slots for the locking bolts are
produced by end milling as shown in
Photo. 9 and finishing the ends of the
slots by filing. If you had a tilting table, you
could sat up the base at 35 deg, te mill the
ends of the slots! The next step is to marry
the base to the top, scrbe through the
slots just produced and drll and tap two
ME or 51s BSW holes for locking bolts or
studs. The two can then be bolted together
and mounted, base up, on shaper or mill
to produce a flat surface on the underside

A
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8. In-line bering of the radii in the feet

22

10. Cisaning up the undarsisiface of the
base casting

of the base (Photo. 10). This sequence of
machining ensures that the axis of the
curved surfaces are parallel 10 the long
axas of the fla surfaces in the vertical
plane and that the latter are parallel to
each other, at least, if your shaping or
milling machine is in good order. It is
convenient to have the long edges of the
top parallel to the long axes in the
horizontal plane. This is most easily done
in the shaping maching by setting wp the
axis of the base parallel to the movement
of the ram using a dial test indicator and
feeding the tool slide down by hand, as in
Photo. 11. The short edges can be done
in a sumilar way, by setting a previously-
machined long edge square to the ram
movement, Alternatively, the top with
attached base can be set up on the milling
machina clampad to an angle plata with an
edge of the basa resting on a parallel, as in
Photo. 12.

Graduating

To pul the angular graduations on the
base, set it up between centres again, set
the underside horizontal with a level to
establish where 90 deg. is (assuming that
tha movamaeant of your cross-shide i
harizontal or approximately so), wind on
45 deq. and, using @ veo 100l set exactly
on centre height, begin to incise the
graduations as in Photo. 13. Don't forget
to wire the base securely to the driving
pin to avoid backlash, | have a very large
360 tooth worm whaeel that | use as tha
basis for a8 makeshift headstock dividing
davice (Photo. 14). If you use such a
device, make sure you unplug the lathe or
remove its fuse to avoid inadvertent
switching on as worms don't like to be
driven by their wheels! The graduations
are only a guide to setting the angle of tilt
and for anything other than rough work,
the angle should ba set with, in order of
Increasing precision, protractor, vernier
protractor, clinometer or sine bar. The last
gperation on the base is to sat il up in the

Model Engineers’ Workshop
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13. Setting up for indexing

four jaw chuck and carefully, because of
the large overhang, face off the
unmachined matal remaining around the
centre holes, Photo. 16 shows how,
when this has baen done, it is a simple
matter to set the titing table’s long axis
parallel with the machine table using a
square off the front edge of the machine
table and, if the latter has been set up
level, a level or clinometer can be used to
set the table top horizontal and thus
parallel to its base. In this position, a fine
chisel can be used to make an index mark
on the table top or a hittle screw-on arrow
made from sheet metal.

Qctober 99

14. Hoadstock
indexing device




Stressful tee slots

In tha drawings, | have not shawn any
tee slots in the top or slots for holding
down bolts in the base. For my purposes,
one central tee slot is all | need, though
there is room anough for three or four.
Curtting tee slots with a shaping machine is
a fairly tedious and at times terrifying
oparation, but uses cheap, single point
cutters, whareas using a vertical milling
maching is much easier, but the cutters are
vary expensive with prices of up to USS70
for slots for 10mm bolts. Though | have
never broken one myself, | understand that
one can make very little use of the ramains,
Photo. 16 shows a tee slot cutter at its
most vulnarable moment, as it is about to
braak out st tha and of tha slot. At this point,
tighten up the table movement and slow
down the feed to minimise the chance of
fatal snatching. Tapping stud holes at
spacings for whatever you are going to
mount on the table is another option for the
amateur, who is unlikely to have a wide
vanety of equipment.

My own preference is to hold the table
down to the machine table with dogs and
that way the clamping bolts and holding-
down nuts do nat get in each other's way 5o
miuch. This is clearly seen in Photo. 17
where a finishing cut is being taken with a
broad faced toal with relatively coarse feed,
prior 1o surface grinding the top and battom
and applying some paint to finish off.

The end result is shown in Photo. 1. o

QUICK TIPS

Clearing up liquid spillage

HE&EMPE
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Figure 4. TOP
Cast iron
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EXHIBITING

WORKSHOP

EQUIPMENT

With the ‘exhibifion season’ fast approaching, seasoned

campaigner Peter Clark gives some hints as to how workshop
equipment may be best presented

1. Preparing a well-used tool for exhibition: This Drilling Spindle has bruising, caused by

clamping screws, also slight rust: both should be removed. There are also longitudinal
miarks on the Mlats that must be left untouched as their removal could affect tha fit of an

accessory hand-wheel.

Exhibition was hald at Olympia as

part of the International Model Show.
Dnce again, although there were some
vary interesting itams, the actual number
of entries in the Tools and Workshop
Equipment Class was disappointing. This
seems 1o be a perennial problem and there
15 little doubt that many model engineers
have a very real reluctance to expose
workshop items to the public view. This is
very unfortunate as there is a wealth of
pgood idaas and wall mada tools about and
there must be many people who, like
mysell, derive pleasure from making their
own equipment,

Perhaps we should look at soma of the
reasons for this reticence. A potent factor
is prabably the fear that a piece of work is
'not up to standard’| This is Inextricably
linked with the myth of ‘exhibition finish’.

Thare can be relatively few of us who
have never made a piece of workshop
equipment, either in i1s own right or as a
way of facilitating other work.

Although some of these iterns may be
quite conventional, perhaps using a
published design or commaercial castings,
others have been made to deal with a
particular problem and show some
originality. These aspects may be linked
when an existing design is modified or
extended to make it more useful.

E arlier in the year, the Modal Engineer

Octobear 99

Why should we exhibit
our work?

Apart from the cbvious wish for
competitive success, the reasons for
exhibiting a piece of work are probably
both ghly complex and intensély
personal. As one whao starts many projects
with great enthusiasm and has a much
poorer record for completion, entry to an
exhibition and the rapidly approaching
submission day is a powerful incentive to
get the job finished. Potential pear review
can be a very real incentive to improve the
quality of ona's own work.

It is intaresting to look at the type of
entries that can be seen at the various
exhibitions. There are ofien examples of
commercially available designs that fulfil a
wvary important role in encouraging their
builders to start exhibiting their work.
Although these must be judged on
workmanship alone and therefore less
likely to achiave the highest awards, one
has only to look at the numbers of Quomn
Grinders that still, quite rightly, gain such
recognition.

Original vanations and addibons to
existing designs always create a lot of
interest and may well result in others
deciding to use these ideas.

Lastly, there is the group comprising
designs that are aither laggely or
completely original. These may be sub-
divided further:-

First ara those that, while being original,
are not particularly innowvative . An
example of this might be a small dnlling
machine of conventional design, without
any unusual features. The second type
would be characterised by completely
original features, either in its purpose,
design or construction.

Finally, it is worthwhile mentioning that
competitive success is nol necessarily
proportional to the quantity of swarf
produced, nor to the time taken to do so,
This s particularly true in the case of
original items. Several of my own ideas,
that were made in a day or two, have
received awards at the Model Enginear
Exhibition, One that has given me the
greatest of pleasure was a group of five
simple devices for setting work on milling
machines, made in a only a few hours and
given a Highly Commended. This gained
from some of my friends, the highest
acoolade of “It's so obvious, why didn't |
think of that?”. However, the real pleasune
was that several of them went off,
determined to make their own versions,

Preparing the exhibit

There are many misconceptions about
the way in which workshop equipment
should be prepared for exhibition. Many of
these centre around the idea that
evarything should have a brilliant polish,
Palishing can be a double-edged weapon.
It is almost a regular avant to see an antry
with a mirror-like finish 1o avery
canceivable part. All too often, this proves
to be a distorting mirror, highlighting every
surface blemish and flaw, More important,
this polishing effort can aasily overdone
and the inherent acouracy of working
componants compromised. If we look at
top quality commercial tools, we find that
polishing is unusual and, It it axists at all,
is limited to items such as hand wheels
and knobs, Evan these parts are nowadays
often finigshed in satin chromae, rather than
being highly polished.

My own philosophy is based on
achiaving an sppropriate finish for a
particular tool. This will abvisusgly vary
according to the nature of the item, Most
of us will have access 1o well-finished
commarcial equipmeant that will provide a
banchmark for our own work. It is worth
while lecking over your exhibit with a
critical @ye, or even better, having a friend
do so, in order to pick up little faults like
sharp or irregular edges, unaven chamfers
and torn scraw glots. Most of these points
do not detract from the basic working
function of a tool but provide a better
image to both public and judges alike.

A common dilemma whan preparing an
entry is the correct approach to signs of
pravious use. My own preflerence would
be to try to correct any actual damage
such as chipped paint or burred edges but
to leave untouched the signs of honest toil,
An example of this is the drilling spindie
lustrated here, (Photo. 1) Marks on the
stquare shank from the toolpost clamping
scraws might be removed, as would bé
any slight rust. The end of the spindle has
threa flats to allow a positive drive with the

25



2. A simple ‘Tectern’ style display board: Five individual piecées ol

fitinitc s

f setting equipment are

mounted in blocks fitted to a sloping board for vasy viewing. The descriptivé noles are
augmented with a photegraph showing their use.

chuck of an electric drill. Although very
difficult to show in a photograph, the
longitudinal marks made by this chuck
must be left, as they not only show an
integral part of the function of the tool but,
mare important, their removal, although
easy, would spoil the il of the eptional
handwhesl used for tapping,

Presenting our work

There are many reasons why a neat and
clear presantation of the entry 1s much to
he desired. The most obvious one is that
the public (and perhaps, even the judges!)
will more easily be able to grasp the
features of the tool or maching.

It must be remembered that some of
thase seeing the work may not be familiar
with every aspect of it. If, for example, the
unftry is a device for doing an unusual job
or doing & common one in a New way,
then it is essential to ensure that the
salient points are made quite clear. In the
past, my own entries tanded to be
accompanied by long and rather boring
typescripts, detailing their construction
and use. My excuse for this was long
expenence in writing scantific papers
whaere every quastion must be answered
befare it is asked! More recently, it has
been found much easier 1o use a
photograph of the tool in use. A common
question to be answered before it is
asked is! "Yes, but does it work?". Itis
often useful, therefore, to show an
example of actual work done with your
antry.

Now for the actual display. If your
praoject is 4 simple one-piece item, whose
function is well known, there may be no
nead far any other form of display. If,
however, your entry has several parns or
neads some form of explanatory material,
then consider mounting averything on a
board to make a self-contained display
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Tweo types of boards with this finish can be
found. one with a rather shiny finish and
another with a duller finish, featuring a
somewhat lighter ‘grain’ pattern that
sBeMSs to be impressed into the board. An
example of this latter type is Keyboard that
is now used, whenaver available, for my
own work, The particular advantage of this
material is that the pattern shows marks
much less than shimer boards,

Hawving chosen the material, the design
of the display must be considered. The
prime requirement of any display is that
the work must be easily seen by the
public. Remember that many shows will
have barriers in front of the axhibits,
perhaps increasing the viewing distance
by a couple of feet. A simple answer (o
this is to display the work an a sloping
board that will make both it and any
written description or photographs easy to
see, It is axiomatic that any display board
shoiild be as simple as possible and a
plain "lectern’ style board, sloping at about
1in 4, may usually be comfortably studied
whien placed on a typical display table,
perhaps 27in.-38in. high.

in its simplest form, the lectern style
may consist of a suitable piece of
melamine-faced chipboard, supported at

pantograph milling device, is mounted on a wedge-shape block, allowing it to be
displayed hovizontally, while its accessories may be easily seen on the sloping board.

umit, Incidentally this will make you very
popular with those long-suffering folk
who actually set up the exhibits after we
have put them on the reception table.

My earliar display boards were often
made of birch-faced plywood that was not
only expensive but also required quite a
lot of finishing. The next choice was
melamine-facaed chipboard, initially white
or magnolia colour. This was both cheap
and easy to use but these light colours
showed every mark and particularly, the
dust that seams to be a feature of
exhibition sites. Various wood effect
boards were tried. It was soon found that a
biack finish showed steel components to
their advantage, so ‘black ash’ affect
boards have bean used for several years

each end by a wedge shaped piece of the
same material, making a surface sloping
towards the viewer.

For strength, the ends should be fixed
to the 1op using lengths of wood about
11ain. square. These ends should be set in
an ineh or two from the edge of the top
board to allow easy handling. Finish all the
sawn edges with the appropriate iren-on
edging and make sure that there are no
rough points that might snag on any cloth
covering the display table. This basic
design can be used for all sorts of work. I
your work iz particularly heawy, add furthar
suppons undemeath (Photo. 2).

There will be some occasions when a
sloping board may not be suitable lfor
some part of tha axhibit. An axample
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might be a piece of equipmant to be
shown with a number of accessories. The
shape of the main component might
suggest that a leval presentation would be
preferable. In this case, a suitable
horizontal platform could be added,
leaving the rest of the components and
any descriptive notes or photographs to be
fixed on the sloping part of the board, A
gxample of this is my ‘pantograph engine’,
a device for milling profiled teeth in
horological wheel cutters. The quite
complex and heavy device was obliquely
mounted on the horizontal surface of a
wadge-shaped wooden block that allowed
it to be easily viewed from adjacent sides,
The considerable number of accessories,
notes and photographs were put directly
an the sloping surface of the board
{Photo. 3).

If the exhibit has a8 major component
with vertical orientation, consider adding a
backboard to tha display. This may also be
vary useful in presenting notes and
photographs.

Some machine accessories may be
almost impossible 1o display by fixing to a
board and recourse may be made to
making a dummy fixture representing the
machine to which they are to be fitted. For
axampla these fixtures might mimic a
lathe or milling machine headstock. They
need not be very elaborate but should
have the proportions of the actual
machine. My own practice is to make them
from wood that may be painted in some
neutral colour to indicate that they are not
part of the itern being displayed. A typical
example 15 a fixture 1o display a high
speed head for a Boxfard G200 Toaol and
Cutter Grinder. Lest it be thought that this
was a lot of unnecassary work, it may be
mentionéd that this fixture now provides a
permanent home for the head when this is
not in use (Photo. 4).

Fixing the work to the display may eall
for some ingenuity. Many items can be
easily screwed down through existing
holes. if tapped holes are present.
screwing from behind is very neat. It may
even be justified to put in @ couple of blind
tapped holes into the back of a
component, provided this does not
interfere with its final use. Sometimes a
simple wooden fixture may make the
display of an awkward componant
relatively easy, A last resort may ba to use
foam-backed double-sided adhesive pads
to secure really difficult parts. Do not use
ordinary double-side adhesive tape, as this
will not usually have enough power to
hold anything but the lightest article, This
problem should not exist with the feam
backed pads whare the real difficulty can
be persuading the adhesive to let go when
the show Is over!

Description and
labelling

The proper description and labelling of
the exhibit can ba very imponant,
particularly if the itemn or its construction is
unusual in any way. As implied earliar it,
the cbhject should be to present the
information in a form that is both easy to
read and easy to understand.

Today, many of us will have access 1o
some sort of word processor, something
that makes a neat prasantation much aasiar
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In choosing the style of
your wording, remember
that it will probably be
two feet or more away
from the viewer. For this
reason, the ideal size of
your lettering may be at
least twice that of normal
typescript. My own
presentations usually use
20pt for most work and
perhaps 26pt for titles,
Bold type is desirable for
all this work.

if you cannot get 1o a
word processor and are
compailed 1o use a
typewriter or even hand
lettenng, keep the
potential viewer in mind
and strive for clarity.

Any written description
should be as short as
possible and making your
points clearly. Apart from
the title, this description
might include:- What it 15,
Why it was made, How it
works and How it was
done.

If you have modified or
extended an existing
design, i 18 vital that you
clearly show why your
idea is original, otherwise
your own contribution
could be missed by both the judges and
the public at large.

It is all too easy to be verbosa. sa it isa
good idea to set a maximum length for
yvour description, Start with an As sheet
and then sas how much shorter you can
make it. Keep editing until you have
reached a happy medium where the
important information is clearly given in a
minimum of space. A well-compaosed
photograph may often replace dozens of
words and may provide the viewor with an
gasy understanding of the purpose of your
work.

Labels for individual components of my
own exhibsts are usually done in 16pt bold type
using upper case charactors. Caplions for
photographs are done in a similar style, using
lower case where appropriate.

Hf you can, print directly on thin card,
otherwiza use really good quality paper that is
then attached 1o pleces of mounting board,
using a suitable all-over adhesive. PFhiotographs
may be mounted in the same way,

The way your written items and
photographs are attached to the display
board can have quite critical importance.
My own preference is the use of double-
sided adhesive tope. This can he very neat
and sometimes the printed items can be
safely packed, brought to the exhibition
separately and then put on at the last
minute, There is a potential snag 10 most
ways of mounting, insofar that changes of
humidity can wraak havoc with papar
hased items. In my own experence, 8
particularly vulnerable time is whan
exhibits are being brought in, prior to the
opaning of a show.. Even in winter, the
heating in the hall may then often be
minimal and the cold, damp atmaosphera
results in wrinkling of the larger pleces of
paper or even card. There is no easy
answar 1o this, except 10 try 1o fix your
paper tems down as firmly as possible.

4. Using a dummy headstock to display a
large machine accessory: A high speed
spindle for a grinding machine is mounted
on & dummy version of the machine
headstock. This is mounted on a base that
also may be used to provide permanent
storage for the spindle.

Let us all see your
work!

The approach describead ks nhviously
very personal and thare is no doubt that
many people will have different views on
some of the points raised. Nevartheless it
is hoped that they will encourage many
more of you to show us all, the tools and
equipment that you have hidden under
your bushals.

It is not always realised that the Modal
Enginear Exhibition and some ather shows
are not truly competitive, Although the
special trophies are usually awarded to &
‘bast of class’, the various medals and
cortificates are awarded on the basis of
reaching a particular standard set by the
judges. Thus a givan grade of award may
be given to mora than one antry in a clags,
irrgspective of the number of entries. In
practical terms, this means that someone
that has done a decent job, particularky if it
shows ariginality, has a very real chance of
going home with a pleasant memeanto.

Finally, in the words of the street
avangelists, Come and Join Us!

Acknowledgement:

I would like to thank Robart Shackle for
all the photographs in this article. e
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A MULTI-JAWED VICE

Simple in concept but versatile in use, this drilling machine vice has helped Peter Rawlinson

fo overcome some Iricky work ho!dmg problems

FIG. 1. MULTI - JAWED VICE
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e ‘Mulli-Jawed Vice' came about
l because of difficulties experienced
when attempting to hold pieces
together in order to use the top piece as a
jig when drilling. It is frequently not
possible to hold the assembly so that
edges are correctly located and the
surfaces are clamped together while the
lot is hald securely, | wanted something
that would carry out these apparently
simple requirements, and so the 'Multi
Viea® came into baing. Now, | am not
saying that it will golve all work holding
problems, but it will contribute to halping
on a number of jobs where multiple
componeants need to be gnpped.

Basic Design

My first thoughts were to make a vice
with two adjustable jaws, but decided that
for the small amount of extra work
involved, the addition of a third jaw could
b worthwhile, This has since proved to be
the case, and although all three jaws are
very seldom used together, the top two
positions are used for different types of
clamping

It was also decided to arrange things so
that the clamping screws could swivel in a
vertical plain, and that the moveable jaws
should also be able 1o swivel, but in this
instance, in all directions. It would than e
possible to hold topered components
without needing to resort to the addition of
axtra parts (e. g. the Myford arrangement
of using a loose jaw in the machine vice),
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Simple to use

Photo. 1 shows the finished 100l
being used 10 hold three pieces of
material for drilling. Tha top and bottom
pieces are Brmm thick, while the middle
piece is 20mm thick. You will notice that
only two of the three clamping screws
are being used, and also that the lower

1. The multi-jawed vice in use, holding
three components when drilling

one Is used without its additional single
jaw. In this manner the bottom moveable
jaw will clamp the two lower pieces.
Even if the parts are of different widths
the lower jaw swivels to accommodate
the variation. The top jaw is, in this

Meodel Engineers’ Workshop
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photograph, using an additicnal "single
paint jaw’ which bolts into place whan
raquired, This then holds tha top piece of
material; in some cases a packer may be
requirad between tha top jaw and the
lower jaw.

Photo. 2 shows the lower jaw only
being used to hold a tapered component,
namaly a Morse tapar drift, and you will

——

3. Clamping items of dissimilar widths
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note how the lower jaw Is fitted

with a single point jaw, and the jaw has
swivellad in two directions to
accommodate the angle of the taper, The
vice has been made to deal with only
relatively light wark and if heavy work is
contamplated, then a larger screw size
should be incorporated, but for the home
workshop the sizes on the drawing would

angled jaw does not tift the component

seem to be adequate

Photo. 3 again shows the two [aws
clamping two separate pieces of differing
widths and thicknassas, This system uses
single jaws on both scraws

Photo. 4 shows a similar type of
clamping system. Note the use of packers
batween the upper and lower jaws.

Manufacture

Figure 1 shows the General
Arramgement of the vice, with sach of
the component parts being fully
dimensioned on the individual
drawings, All parts are farly simple and
were not difficult to make from stock
materials. Castings could bo used far
some of the items if suitable patterns
are available, or perhaps an existing
casting modihed, | used steel bacause |
have a good stock and castings can be
expensive.

The base is a piece of 20mm steel
plate, the stots along the edges being
used for clamping down. The working
capacily may be extended if required
just by increasing the appropriale
dimensions. The fixed jaw is also
simple, but the lower face must be
square to the working face.

Trunnions

These ara shown in Photo. 5, the
hausings baing machined from 20mm
square mild steel. They can be mounted in
a 4 jaw chuck {self centring or
independent), and can then be drilled and
reamaed to take the trunnion pins, The
length of each pin is arranged to be such
that the 8mm securing bolts hold it in
pasition. if a clamp screw is removed, then
the famale thread in the pin will remain in
line with the slot in the trunnion housing.
Tha fit of the pin does not need 10 be too
tight.
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7. Movaable jaw dorm- showing typical
interchangeable secondary jaws

6. Ball ends and their securing straps

10 o 1 pres

8. The vice being used when drilling
components of the Quick Release Vice
Jaw system

Clamp Screws

Machined from 18mm hex. mild steal
and threaded M8 or similar, these could
aleo be fabricated using commercial
studding which is readily available from
goad tool or bolt stockists. The handle end
may ba machinad from round material and
knurled to give a good grip.

Ball Ends

Seen In Photo. 6, these were made
from 'zin. dia, brass, using a tool made
many years ago from a design publishecd
in ‘Model Enginear’. My procadure for the
making of thesa ball units is as follows:

1. Chuck a piece of Vzin. brass

2. Faco the end and centre drill

3. Drill and ream Bmm

4, Part off all 1o same length {(within 10
thouw.)

5. Loctite aach in turn to a piece of 6mm
silver steel

8. Hold in chuck or collet
7. Form ball and shaft
8. Finigh with wet & dry and polish

9. Haat 1o break the Loctite joint and
remova

Ball joint straps

These should be made before the main
jaws, so that when machining the recesses
for the swivelling balls. the ball, the 'O’
ring and the strap can be offered up to
obtain the correct fit.

Moveable Jaws

Again machined from 20mm square
mild steal, as shown on the drawing.
careful control of the depth of the recess
should be maintained, as mentioned

Model Engineers’ Workshop
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ORNAMENTAL
TURNING FOR
MODEL ENGINEERS

g

Visitors fo recent Qlympia exhibitions have admired the work of The Society of Ormamental Turners,

Their Treasurer, John Edwards, shows that, with a few useful atachments, the equipment found in

most home workshops can be adapted to make similar items

-re traditional route 1o Ormamental
Turning (OT) requires a fairly heavy
invastment in antique machinery, but
a far less costly way Is available to model
engineers who are generally capable of
adapting existing machinary and making
new components, Most light enginsering
lathes are suitable for adaptation to OT
and quite pleasing results may be obtained
using relatively simple squipment,

Basic requirements are:

- adjustabla stops on tha main
ieadscrew and both cross-slide screws
an overhead drive
- a mill/drill spindle and cutters
- & guick-change indexing systam

Several versions of similar equipment
have been described quite fully in M.E.W.
or Model Engineer and, for detailed
maethods of construction readers should
refer 1o back issues. However, here are
general details applicable specifically to
OT:-

Adjustable Stops

Thare are numarous forms of stop
mechanism. A simple single direction stop
may be made from a stop-block and a
mounting-block with a hole through it in
which a round bar may glide or be locked
in any position (Figure 1). The stop and
mounting blocks are bolted, one to a
moving parl of the lathe and the other 1o a
fixed part so that the end of the bar will
strike the stop, arresting the movement at
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the desired pastion. It s impartant 1o
ensure there is some form of cut-out to the
power feed to avoid damage to your lathe
when the stop strikes. [f there is no
automatic cut-out you can easily fit a tnp
switch to cut off the electric current from
the drive motor when the stop makes
contact. Alternatively, if your drive belt is
flat or round, you can slacken it so that it
will drive the lathe for light cutting but will
slip as soon as the stop strikes: but take
care, dé not try this with a V-belt as it
coulld snatch and cause a senous accident,
The single direction stop may be used
on a toolpost feed-screw to limit the depth
of cut. A simple type of stop which is ideal

Figure 1

for imiting the movements of the saddle
and the cross-slide in either direction
(Figure 2) comprises a bar on which two
shding stops may be clamped at any
position along its length, The bar is held at
both ends by mounting-blocks bolted
usually 1o the longer of the fixed or
moving pans. The striking-block is usually
bolted to the shorter part. The bar to limit
travel of the saddle is bolted to the bed
casting or frame with the striking-block
bolted to the sacldle, The bar to limit the
cross-slide is bolted on the moving part of
the cross-slide with the striking-block
bolted on the cross-slide base or the
saddle. The striking-block is bolted as

©
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close as possible 1o the middle of the
range of travel and the mounting-blocks
are sat as far apart as possible to avoid
restricting the range of movement unduly.
Altarnative types of dual-direction stop
may be made from a piece of rectangular
steel bar with a T-slot milled along it
(Figure 3) or, if you lack the facility to cut
a T-slot, & series of holes drilled and
tapped at regular intervals along it. With
the latter type, adjustable stop screws can
then be located on the bar to either side of
the striking-block (Figure 4).

Dual direction stops are used in OT
when taking a series of cuts to equal
depth, for stopping at the ends of fluting
cuts (slots) or, when cutting to a pre-
determined shoulder. They are equally
useful in non-OT operations, especially to
preserve settings in repetition work.

The Overhead Drive

The most popular type of overhead
drive used on traditional OT lathes s a
Double Standard Overhead (Figure 5).
This comprises two stondards, usually
made from cast iron, mounted on the
frame at each end of tha lathe; with a
bracing bar across the top upon which
are two sliding-blocks that con be
arrested at any point along the length of
the bar. Each sliding-block supports a
crane with a weight at the rear and a pair
of loose jockey pulleys at the front, The
crane bar slides through the block and is
clamped in position whan the jockey
pulleys ara directly abova the pullay of
the driven millidrill spindle. The waight
slides along the crane bar and is
clamped at a point whera it will provide
sufficient but not excessive tansion 1o
the driving band.

About Sin. below the bracing bar a
spindie is mounted between centres, and
on the spindle are two &liding stepped
pulleys (and sometimes a drum) which can
be clamped in any position on the spindle.
One of these pulleys is driven by an
electric motor (or, by a foot-wheel for
these who enjoy the exercise) and the
other drives the millidrill spindle by a belt
runnming over the jockey pulleys on the
crane above,

The second crane is used when an
additional drive is needed: for example,
when a ministure mill/deill head, driven by
one band, is mounted on a special OT
accassory (e.g. an Epicycloidal Cutting
Frame) which is driven by another. This
usually necessitates a variation in the
speed of the two drives so a second
fvariable or slow speed) motor is often
employed.

A simpler and earlier form of
overhead Is the Single Standard type.

As there are fow applications where
two craneés are needed, & modern
variant of this type is suitable for

basic OT and is simpler to make. It is
somaetimes dosigned to use the electric
motor as a counterbalance weight
(Figure 8). The standard is bolted
firmly to the lathe frame, usually at the
headstock end or, If convenient, it may
be better fixed to the ceiling or the wall
of the workshop, thus avoiding undue
vibration to the lathe,

A single crane (s mountad on a double
(horizontal and vertical) swivel on top of
the standard so that it may be swung into

October 99

Figure 2

Mounting Block

Figure 3

Mousting Block

Sliding Stop
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Sliding Stog
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Figure 4

any position over the bed. On the back of
the crane i8 mounted a small alectric
motor which is usually sufficiently heavy
to balance the crane but extra weights

maybe added to prowide the correct
tension. On the front arm of the crane are
two sliding-blocks each holding a pair of
pulleys on swivels so they may swing from
side to side, with the
inention of preventing

the drive belt from
jumping off
when the
millidrill spindle
15 traversed
across or along
the lathe bed.
The sliding-
block nearest
the standard is
posiioned in line
with the pulley
on the electric
motor and the
second sliding
block is
positioned above
the pulley of the
mlldrll spirdie.
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fit in the chuck; one to hold a
slitting-saw or small horizontal mill
and others to hold single-tooth
cutters made from round, square
and rectangular section tool steel,
Another useful addition is a fly-
cutting head for planing and circular
cutting (Figure 8). (The OT
equivalent, known as an Eccantric
Cutting Frame, will be the subject of
a future article.)

Ball or needle-roller bearings are
best if the spindle is to be run at
high speed, but the traditional
hardened and lapped steel taper
bearings are quite suitable for hight
cutting at moderate speed.

The drive pulley may be at either
frant or raar but, for ease of
removing the driving band, the
pulley should not be enclosed, If
there is any possibility that you may
become deeply involved in OT you
would be well advised to make this
item with a standard shank of %1sin.
square steel bar of Sin. length, so

Figure 6

-

y
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The Mill/Drill Spindle

The milling spindies described in

that it will fit the tool-
slide of an OT slide
rest should you

pravious issuos have been generally of a
heavier type than those traditionally
asgociated with OT, although most could
be adapted in some way to that use. For
ornamental milling and drilling, the main
requirement is for a spindlé that can be
maounted on the toolpost horizontally and
in line with the direction of travel of the
tool-slide (compound slide) and adjusted
to cut at centre height. In a true
ornamental slide-rast the tool-shde has its
own cutting-depth stop and is capable of
traversing across the work at any angle in
the horizontal plane, but it is not worth the
trouble of making an OT slide-rest unlass
YOuU are certain you want to pursue this
hobby serioushy,

The chuck may be of the small Jacobs
typa but a collet chuck may be more
suitable for holding cutters and cutting
heads. Collets should be made to fit
standard sizes of tool steal and small end-
mills or slot-mills in a range of diameters,
say, from about 'sin. or 3mm to 'uin, or
6mm (Figure 7).

Various cutting heads may be made to
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GVEr aoguire or
make one. Itis a
simple matter to
make an adapter o
mount the mill/drill
to your lathe
toolpost (Figure 9)
However, if you
already have a small
vertical slide (the
Myford type would
be ideal) you can,
with a little more
effort, make a
universal adapter
which will turn your
millidrill into a
Universal Cutter
(Figure 10),

The universal
adapter allows the

mill/drill spindie to be
adjusted to any angle
in the vertical plane and
the vertical slide allows

the point of the cutter to be lixed at centre
height in any orientation. Whan dasigning
your adapter, bear in mind that, when the
spindle is vertical (with the cutter
downwards), the vertical slide must be
capable of raising the cutter point to cantre
height: conversely, when the spindle is
horizontal, the vertical slide must be
capable of lowering the cutter point to
centre height. Also, if the spindle is to be
sot more than a few degrees above or
below the horizontal position, a pair of
jockey pulleys will be needed to prevem
the driving band from jurmping off (Figure
11).

When set in the horizomal position the
millfdrill spindle may be used for drilling,
slatting (fluting) and routing, using a twist,
flat, or ornamentally profited drill, a slot-
mill ar an end-mill. When set in the vertical
position or at any angle in the vertical
plane, it may be used 1o cul grooves st
any angle or slots (flutes) at any width
between the width of the cutter to its
maximum cutting radius, using a single
tooth cutter, face-mill or glitting saw.

Indexing the Chuck

Many OT pattarns are formed by a
saries of cuts made at regular intervals
around the work, thé intérvals being
determined by a quick-change indexing
systam, Traditional OT lathes have a
Division Plate on the headstock pulley with
a spring Index (or detant). This generally
has six circles of division holes; 360, 192,
144, 120, 112 & 96. The most useful ones
are 96 & 120.

The engineer's indexing head is really
too slow for use in OT bur, if you have
one, it will simplify the task of making a
Division Plata. On a light enginecring lathe
such a plate may be conveniently attached
1o the chuck backplate. The plate can be a
disc of brass or steel, somathing about
3nain. (5mm) thick will do, and, idaally 7in,
(180mm} or more in diameter, but it cannot
be greater than the swing of your lathe.
The larger the diameter you make the
plate, the wider-spaced will ba the division

holes, making them easier (o see and 1o

count. If readily available, a disc
of brass looks mora
attractive than steel and
the division holes will be
mora visible.

Some enginesring
lathes have a positive
spindle lock; if yours
does not, it probably has
a gaarbox or gear train
which can prevent
movement of the spindle
whaen the power is off.
Any backiash in the
gearing can be taken up
by winding a eord
around the chuck and
suspending a weight on
it so the backlash is
taken up. I your lathe
has no means of locking

the spindle, you may
devise a spindle clamp
which can be made
from scrap materials
(Figure 12).
To make a Division

Plate cut a disc on the

bandsaw if you have one
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Figure 9

Shank adjustabie
for cutting engle

or, by chain-drilling and filing if you
haven't. Cut a hole in the centre to it over
the boss of the chuck backplate. Drill fixing
holes (usually three] to correspond with
the bolt holes in the backplate and fix the
disc, backplate and chuck together. You
will probably need to replace the original
fixing bolts with longer ones. Fix the disc
to tha chuck, mount it on tha lathe and
turn the edge of the disc true.

Using your engineer’s indexing haad, if
you have one, and your new MIl/Drill
Spindle in the toolpost, with a centre drill
fited for accuracy, drill your circles of
holes at convenient radii around the disc;
largest numbers outer-most. If vou do not
have an indexing head the task will be
more laborious 50 | suggest you start with
just two circles of divisions, 120 & 96,
perhaps leaving space to add the other
cirglas at a later date, If you have a set of
gear whesls with your lathe you can use
these to locate the divisions. For example,
for the 120 circle put an 80 tooth gear on
the Headstock Spindle, mesh it with a 40
tooth coupled with a 60 tooth (or any
combination to give the same result).
Make a detent to stop the train at any
position on the 60 tooth gear, wind a cord
argund the headstock pulley and attach a
waight to the free end so that tha backlash
in the train is always taken up. Each time
the detent is moved by one tooth on the
60 gear the headstock will turn Y12oth of
the circle enabling you to drill a hole at
each of 120 equal division points. With
yaur néw Mill/Drill Spindie in the toolpost
and the Headstock Spindle locked, drill &
hole at the radius on the disc which you
have chosen for the 120 hole circle, Unlock
the lathe spindle, move the detent by one
taoth on tha 80 whaal, re-lock the spindla
and drill the next hole, repeating the
operation until all 120 holes have been
drilled. The holes may be between 0.040in,
and 0.080in. (1 - 2mm) in diameter: tha size
becomes critical only when the numbers
are high; e.g. a circle of 360 holes on a 7in.
diamater will require tha holes te be not
maore than, say, 0.030in. if the space
between holes is 1o be not less than their
diameater. On an OT lathe the holes are

Clamp to lathe spindle

Figure 12

Clamp to lathe bed
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Figure 14
_— r
Dretent with
coil-spring
inside barrel
©

Ingin. or less deep and do not pass
complataly through the plate. However,
thay will be easier to keap clean If you drill
them straight through,

For the 96 circle move the MillDrill to a
smaller radius on the plate; e.g. if the 120
circle is at 3 '2in, radius, the 96 circle could
be at something around 3 '4in, radius. Put
an 80 tooth gear on the headstock spindle,
maesh to a 50 taoth couplad with a 60 tooth
gear (or other combination to give the
same result), adjust the detent to the 60
tooth gear and proceed as before, In the
absence of either a Dividing Head or a sot
of gears, a third way of making a Division
Plate is 1o take a large sheet of paper
labout size A2) slightly longer than the
circumference of the disc and cut two
narrow strips from one long edge, wrap
these in turn around the edge of the disc
and cut each ane to the axact length of the
circumference, On both long edges of the
ramainder of the sheat mark off 120 equal
spaces (intervals of 0.2in. or 2mm would
be suitable); then draw parallel lines to join
the marks, giving 120 squidistant parallel
iines, Place one of the circumference strips
diagonally across the lined page so that
one end of the strip is aligned exactly with
the left edge of the lined paper and the
other end is aligned exactly with the 120th.
line. Now, mark the strip accurately at each
point where it crosses a line until the strip
is divided into 120 equal parts, Next, place
the second strip diagonally across the
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lingd page as before, but this time align
the night-hand end with the 96th, line:
mark off the 96 divisions and put the strip
aside for later use,

Glue the 120 division strip carefully
around the circurnference of the disc so
that the ends butt together. Lock the lathe
spindle. Mount a scribing gauge on the
fathe in such @ position that the scribing
point may be placed accurstaly alongside
one of the division marks on the edge of
the disc: a magnetic base may be used to
mount the scribing gauge.

With your new Mill/Drill Spindle in the
toolpost, drill a hole at the radius on the
disc which you have chosen for the circle
of 120 holes. Unlock the lathe spindle,
rotate it to the next division mark, re-lock
the spindie, re-<check that the scribing point
is exactly in line with the mark and drill the
next hole, repaating tha oparation until all
120 holes have been drilled, Remove the
paper strip, clean the glue off the edge of
the disc and glue on the 86 division strip.
Adjust the cross-slide to the radius chosen
for the 96 circle of holes and repeat the
drilling operation.

The traditional type of Index (Figure
13) is a long arm made from spring steel
about Hin. (200mm) or more long,
mounted in the plane of the chuck
backplate such that the index point will be
at or above centre height for good visibility
and quick docess.

For this type, the bracket is usually fixed

to the headstock casting, the lathe bed or
the lathe bench in such position that it
will not foul the leadscrew or any othar
apparatus. You could use an old spring
steel rule for a protolype and you might
like 1o make an improved version later.
Another mathod which may be more
suited to modern lathes is a plunger-type
detent with a coil spring (Figure 14).
This may be mounted on a bracket fixed
al any convanient position on the
headstock casting. Semetimes a pattern
will require indexed intervals starting at
a specific point on the workpiece so the
detent will need to be adjustable to span
two or more holes in each cirele whilst
the spindle is locked. This facility can be
provided by some means of adjusting
the length of the detent arm and/or, by
slots to allow re-positioning of the
bracket.

The point of the index arm/detent
should ba taparad g6 It will fit snugly in
any division hele without sticking: the
traditional type has a curved taper.

Adjust the index arm/detent so that it
may be placed into any hole in the range
you select and you are ready to do
Indexed milling. The 96 circle will give
divisions of 2, 3, 4, 8, B, 12, 16, 24, 32, 36
and 48; the 120 circle will give in
addition 5, 10, 15, 20, 30, 40, 60. These
are sufficient for the needs of most OT
patterns.

For ease of use, the circles on the
division plate should be engraved with
numbers and guidelines: for the 120
circle | recommend numbers to indicate
svery 10th. division and guidelines at
each intermeadiate 5th. division; for the
96 circle, numbers at every Bth, division
and guidelines at each intermediate 3rd,
division.

The Division Plate and Index are used
in several ways for OT. Some pattermns
are formed from simple cuts around the
work at regular intervals {e.g. a cut at
avary 6th, divizion on the 96 circle will
give 16 equally spaced cuts), Some
complex patterns are made with cuts at
ncreasing/decreasing intervals {e.g.
cutting at 1, 2, 4,7, 11, 16, 20, 23, 25, 26,
eto.). Stepped and brickwaork or
basketwork patterns are made by
prograssive or alternating series of cuts
(e.g. cuttingat 1, 3,5, 7, 9, etc., then
twrning the leadscrew a pre-determined
distance and cutting at 2, 4, 6, 8, 10, atc.).
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A few words about
leadscrews

All the leadscrews and guide scrows
on traditional OT lathes are of 10
threads par inch, with micromater dials
marked in 20ths, so cuts may readily
be placed at intervals measured in
miultiples of 0.008in. For quickness and
simplicity most OT patterns asre
calculated in 10ths of an inch and
regulated by full turns of the
leadseraw. Many OT cuttars are
0.100in, wide or multiples thereof, If
your lathe leadscrew and cross-slide
screw are of any other thread pitch you
will need either, to calculate and
regulate your patterns on a different
basis or, calculate the leadscrew
movements necessary to advance in
10ths of an inch.

The next moves

These items will increase the versatility
of your lathe in several ways so, if you
should find that OT is not for you aftar all,
you will not have entirely wasted your
effort in making them. If, however you
become fascinated by this hobby, vou may
wish to take it further and make some of
the following:-

special cutting frames

arnamantal cutters

spacial chucks

special slide-rests

synchronised drives

shaping machanisms
and that should be anough for one
lifetime!

The shapes and patterns that can be
made by ornamental turning are many and

various. The photographs show a few
examples of the author's work. &

FOUR YEARS
WITH A CHESTER
CHAMPION MILL

We are offen asked our opinion of a particular machine tool,
but find it difficult to help because, fo make a fair assessment,
information must be qqmed over ime and @ range of tasks. It
is therefore helpful when readers offer to tell us of their
experiences. Here, John Crammond of Ulverstone, Cumbria
gives us his impressions of a popular small milling machine

machings were thin on the ground, especially small vertical types. Far

Eastern products had not yet appeared and choice was very limited. Having
had my share of heart stopping moments through milling in the lathe, | reached
the conclusion that a small mill was becoming essential, and after careful
deliberation | congtructed a Dore Westbury, which served me wonderfully for 25
years, Constant uge over this period of time inevitably causes wear, despite the
most careful maintenance, and the day arrived when | decided that a new
machine would be nice. Nowadays, we are faced with a bewildering choice, sach
offering its awn special attractions, so | decided to make a list of the points that
ware important to me. These were:-

Tviny years ago. when | was starting to assemble my workshop, milling

1. Front to back depth to be as short as possible

2. Good head and table rigidity

3. No. 3 Morse taper

4. Long table and quill travel

5, Adequate speed range

6. Ability 10 take a '2in. dia. draw bar.

It goes without saying that, in addition to the above list, the machine should
havelan accurate spindle, properly supported, and so | spent the next few weeks
pouring over adverts and specifications, comparing one machine with another

until | decided that, with one or two reservations, the Chestar Champion fitted tha
bill best. With the motor mounted on top rather than behind it was shallower than
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most other mills. A heavy machine has s
better chance of being rigid than a light
one, providing the weight is in the right
place of course, and at 300Ib for a small
machine, | was hopeful that rigidity would
be good, As all other requirements bar No
& were satisfied from specifications
provided by Chesters, & visil to the
Company ta inspect the machine was
planned. This involved a round trip of over
200 miles from my home in the Lake
District, but Chesters were easy to find -
though they have since re-located. | was
expected, having phoned earlier, and | was
greeted by Chris who took me to the
showroom whare | was left on my own to
examine and try the machine,

My reservations

The cosmetic appearance of the
Champion was better, than | had hoped,
and the controls of tha machine on show
all operated smoothly; dovetail surfaces
were all hand scraped and | had a good
feeling that the machine would suit me
nicely. | raised the reservations | had with
Chris, these being:-

1. Was the slim 2 44in. column strong
enough?

2. Could the head be lowered claoser
than 3in. from the table?

3. Could the hollow spindle take a '2in,
draw har?

| was reassured firstly that the column
was a substantial casting with very thick
sections, and not thin tubing. Sacondly by
removing a large spring from a housing on
top of the column, the head could be
lowerad to within Tin. of the table. Though
supplied with a 12Zmm draw bar as
standard, there was ample room 1o fit 3
half inch one, s as there were no further
obstacles in my way, | placed an order for
one with variable speed. | collected it three
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days later, having taken the opportunity to
have a short holiday in Snowdonia, an
area | had frequented often in my youth,
but had not visited for many years

Installation

Back at home the machine was
installed, the remaining protective grease
removed and the electrics connected up.
The variable speed model differs in that it
usaes a 3 phase motor powered by an
inverar, which amongst other things
provides motor braking, reversal of
direction of rotation and, of course,
vanable spead. | screwed both the inverter
and the maing control box high on a wall
out of danger, but still within easy reach. |
subsequently found it necessary 1o fit a
filter into the |ine, to eliminate radio
interference, Chesters supplhed and
advised me on this important item which
enabled me to continue 10 enjoy a musical
accompaniment while working as the
mood takes me,

| had to remember that inverers do not
like frequent mains disconnection, and it is
good practice to leave them on standby,
using the switch on the inverter to stop
and start the motor.

The Champion is traditional in
construction, differing only from most
other mill drills in that the motor is
mounted on top and that the head will
retate under contrel of @ worm and wheel,
giving an angular milling facility, The table
is superbly ground, cbviously the product
of modern computer controlied machinery,
and the matt finished lockable dials are
crystal clear to read and a pleasure ta use,
Table travel is approx. 17in. x 6in,, quite
remarkable for a small machine, aithough
10 achieve this the table is withdrawn 2in,
ar so past the left hand side of thae saddie.
The-width of the saddle is so great
howaver that 9in. of table still remain in
contact, and as the longitudinal feed scrow
i3 supportad in bearings at both ends,
there is no danger of winding it out of its

i

The dial fn&icator mounting

bronze nut. Both X and Y feed screws and
nuls are ddan from view, but have
lubrrication points to ensure long life, as dao
their suppor brackets, which contain plain
bearings and thrust races to control end
float.

Additional spring loaded oiling points
are provided for all dovetail ways and the
bottom quill bearnng. Bed wipers on both
sides of the saddle work effectivaly, and
the machine is very easy to keep clean
Regardiess of how hard or long | work my
machine, the motor never gets hotter than
luke warm and 15 almost silent in use,

Quill travel is around 3'zin, and the fit
of the quill in the head casting i5s excellent.
| miust admit that | was worried about this
as no adjustrment is provided, the usual
clamping arrangement being replaced by a

Model Engineers’ Workshop



it is kinder on the cutter, has less
chance of causing cutter deflection and
usually produces a better finish. Where
wide surfacing cuts are needed, good
rasulls are obtained by the usual
overlapping procedure, but | frequently
use shell endmills up to 2in. dia. to
equally good effect. Spindle speeds do
of course need to be considerably
reduced with this size of cutter, and
common sense used with depths of cut,
but providing the tool is sharp, surface
finish ramains good

| was naver able to produce a perfect
right angle when changing from Xto Y
axis on my Dore Westbury, but | was
delighted to find that this little machine
produced a true 90 deg.. perhaps not
true 1o the second, but good enough to
show no light under the blade of a
SGUAre.

It quickly became obvious that there
was some misalignment of the feed
serews, for when the handwheals wara
screwed ciose to their nuls, additional
turning pressure was required. the

The spindle flange for mounting a boring
head, the register having been machined
in situw

separate split ring bolted to the bottom of
the head casting where the quill emerges.

Normal belt changes are sasy, with the
motor body revolving eccentrically in a
casting on top of the head, and even
without variable speed, a useful range of
400 - 1800 rpm 18 on hand. The variable
speed option however gives an infinite
adjustmant batwaen 50 and 1800 rpm,
with plenty of torque throughout the
range. | cannot emphasise how good this
option is as it makas belt changing a rare
ococurrence.

Testing

My first job was to verify the results of
the individual Test and Accuracy repart
issued with every maching, and | was
pleased to note that whereas none of my
findings were worse than those shown on
the certificate, some were better. For
instance, Morsa taper run out was listed as
0.012mm whereas my dial test indicator
failed 1o detect any movement at all. My
table was flat within half a thou, in any
10in. iEng)ﬂ'l, and from end to and thera
was no more than one thousandth of an
inch total deviation from zero. Feed screws
showed anly tiny errors over distances of
3in. and | would not expect cumulative
errors aver their whole lengths to exceed
mare than a very few thou. | never rely on
foed screws completely anyway, and prefer
to cut a little shon, measure and add
further travel as necessary.

Having satisfied mysalf that the machine
Was accurate in theary, it was time 16 try it
out, and the smile was soon wiped from
my face with the first cuts which were very
poor. An examinstion of the surfaces and
my experience with the Dore Westbury left
me In no doubt that the spindle bearings
were slack. After proper adjustment, the
transfarmation was magle and | got the
surface finishes | had hoped for.

Endmills up to Fain. work very well, and ¢ 3
heavy culs can be taken if necessary. | e : ' /
personally prefar to take ane of two £ Wi - - ;
moderate cuts rather than one deep one as The left hand and of the table, showing the location of the self-act feed mechanism

A table lock with spring loaded “T" handle. This can be slid from side to side,
allowing 360 deg. rotation. A similar lock is fifted to the cross-slide
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With the cover open, the dog clutch
mechanism s easily accessible. To the left
is the housing for the wire wound
variable resistor which provides

control of the feed rate

The centre wall forms a bearing support
for the gear shaft. Note the three spring
loaded ociling points which facilitate
spindle lubrication
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tapered gib strips were not to blame
and slackening off the bracket screws
did not relieve the problem as the
brackets ware additionally dowsllad,
Remaoval of the dowels however allowed
the brackets to be moved slightly,
affecting a cure, and as thare wara more
than enough screws to ensure nothing
would be likely to creep in the future, no
attampt was made to refit the dowels
Criticism is often levallad by ownars
of mill drills at the amount of backiash
on the downfeed handwheal
Sometimes this is evident from new and
sometimes it develops over a period of
time. It can usually be traced to one of
the following, or a combination of
tham:-

1. Poor meshing batwaan tha rack cut
inte the quill and its pinion

2. Poor meshing batwean the worm
fitted to the handwheal shaft and it
worm wheel

3. Endfloat on the handwheel shaft

Thankfully for us, those clever
Chinese folk had the sense 10 fit a
ramovabla houging for the worm and its
shaft, enabling us to take it to the bench
for inspection. Here you will find that
you can machine new eccentric bearings
for both snds of the worm shaft,
enabling it to be placed deeper into
mesh with its wheel if necessary. End
float can be adjustad to near 2ero with
shims and the resulls of one's labour
should be a big improvement,

Improvements as a
result of experience

In four years of regular use, the only
failures | have had have been stripped
threads on the ‘T’ bolts that permit the
head to swival and similar stripping of
the two bolts that lock the motor
following belt adjustment. | replaced

these with studs and nuts and have had
no problems since.

Over the years, | have made a number
of what | consider to be improvements,
some of which are the following:-

1. Qriginal handwheels replaced with
8in. ones, These give mare control, and
with increased leverage are easier to
turn.

2. Original socket headed table
locking screws replaced with sliding ‘T’
handled types.

3. A large 3in. dia. calibrated
downfeed dial fitted,

4. A lin. travel dial indicator
parmanently fitted to the downfeed
arrangements (o ansure that any
backlash in the system is seen and any
creep quickly corracted,

5. A large diameter register clamped
1o the bottomn of the spindle for the
attachment of a boring head. | like this
mathod of fitting and lika to think,
rightly or wrongly, that it is more rigid
than Morse taper systems.

6. A self-act table fead was designed,
speciftically not to reduce table travel or
interfere with access to ‘T’ slots. This
runs off a 12v windscreen wiper motor
and a second worm and wheel, and with
speed adjustment provided by a wire
wound variable resistor gives a
maximum of just over an inch of travel
per minute, It has a dog clutch for
instant disconnection, and direction of
travel is reversible.

| have auto table travel on my larger
universal miller and the difference
between auto and hand feed is like chalk
and cheese. Cutters stay sharp longer
and it is possible to get on with other
work during those long cuts, with
complete safety if a cut-off mechanism
is fitted

Conclusions

| cannot say with honasty that this
machine is parfect. It has bitten me on
several occasions, llkes 1o produce those
needle sharp slivers that find their way
under one’s skin, and prafers to make a
mess on my floor rather than on its own
table. In truth | should add that it has
not made any mistakes that have not
been my fault and, so far, it has not had
the bad manners to break a curtter.

| have no connection with Chesters at
all, but liked their friendliness and
enthusiasm, It would be wrong of me 1o
infar that the Champion will do all
things for all men, I clearly won't. What
it has done for me is to confirm my
belief every time | use it that, for me, it
was a very good buy.

| hope the foregoing will be of use,
but not influence prospective purchasers
for, at the end of the day, you need ta
try these machines yourself before
arriving at any decision, | hope also that
thase othars who, like me, simply enjoy
machinery will have read with intarest
my expergnces over a number O" "
years with this little machine ‘0
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MODIFICATIONS
TO THE HOBBYMAT

MDG65 TAILSTOCK

E. J. (Mac) Mackenzie relates how he set about specifying and designing improvements to his
example of this popular machine and provides drawings and some constructional hints for those
who may wish to follow his example

Introduction

Whenaver | return to the
Hobbymat after a lengthy spell on
the Myford, | invariably try to
advance the tailstock barrel by the
normal method of clockwise
rotation of the leedwheel. As
Hobbymaat users will bae well
aware, this results in the retraction
of the barrel, and any tooling
installed therein might well be
ejected, with the passibility of
some damage. After a recent
occurrence of this, when | suffered
the breakage of a 2mm stub drill, it
was, of course, the only one of its
sizer that | had. In my exasperation |
decided that it was time that | gave
some consideration to the
possibility of changing this
particular feature of the machine.

The Hobbymat is a 65mm centre
height, 300mm between centres
lathe, which, | must say, | consider
to be paramount amongst its
contemporaries, and not just
because it was my choice. The only
criticisms | have ever heard of the
Hobbymat have all been related 1o

HARHEL ro W s W
asamoove  \3) (5) (6 (7)

GENERAL ARRANGEMENT, (SECTION) END VIEW

HOBBYMAT MD65 LATHE TAILSTOCK BARREL EXTENSION
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Turning the Spindle Bush Liner (Item 8) to produce the gap
required to obtain a satisfactory adhesive bond. Note the lands
whnich maintain concentricity of location

nur!ing the finger grip of the Micrometer Index Collar (ltem 13C).
The work is held in the chuck, gripping the diameter which will
carry the graduations after final skimming to size

the anticlockwise feeding features of the leadscrew and tailstock
barrel. It is what | consider | would be justified in describing as an
‘honest’, solid machine with no gimmickry, and | am very pleased
to know that it is now again available.

It seemed that to altér the tailstock barral feadwheel 1o
clockwise gparation the only requirement would be the
substitution of a LH feedscrew for the original equipment RH
feedscrew. | recalled an engineer who specialises in the Hobbymat
telling me that the North Amencan market would only accept the

i

The Micrameter Index Collar Clamp Nut (ltem 14) is sean here
mounted on & stub mandrel which has a matching M16 x
1.0mm thread
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Prodlucing a similar claarance on the Spindie Bush (tem 38). This
component is also mounted on a taper mandrel

machine with clockwise feeding of the tailstock barrel, though he
dhidn’t say whether that condition also applied to the leadscrew.

The tailstock barrel feedscrew is M8 x 1.25 RH and my first
impulse was to dash off and order a M10 LH 1ap, and die, in case
my seréwcutting didn't measure up. M10, as | expected that |
would be dnlling out the barrel thread and re<tapping. | am aware
that many owners are loath to make any permanent changes 1o
their machines, for very understandable and sensible reasons.
Since | do not envisage trading-in my Hobbymat | do not feel. any
constraints in this respect. Fortunately, something cropped up to
delay this mowve and | had time to stand back and reflect a little

| then remembeared that in a previous article on sérawcutting on
the Hobbymat (M.E.W. No. 40.), | had outlined the cutting of a M10
x 1.0 LH tap, intended for the very same purpose | was now
considaering, though | cannot now remember the reason for the
long shanks at each end. The same article describes a modification
to allow cutting of LH threads on the machine. It just goes to show
how one can be side-tracked from one project, which then gets put
on hold and often forgotten, by other, suddenly more pressing
projects. | currently have two prototypes and redesigns awaiting
my attention.

It bacame obvious that the best way to proceed was only after
fully considering what | wished to achieve. It always is, but |
usually expand and enlarge upon my first brainwave, only 1o
realise, after considerable expanditure of design and make time,
that the design currently baeing worked on would benefit very
much from some further thought, and that it was once again
"back 1o the drawing board” time. The Editor can confirm this ,
because | (probably unwisely) posted him - I'm not into e-mail - a
copy of my first, vary flawed design. | don’t really mind this
because unlike, it would sgem, most of our hobby's enthusiasts, |
get my greatest satisfaction from the design stage, rather than the
‘make’ activities. | consequently tend to stretch this part of the
praject, though usually, | claim, with considerable benafit, until my
procrastination and self indulgence prick my conscience and |
have 1o start cutting metal, Even then, plenty of excuses seem 10
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DEEPEST ENTRY OF AMORSE __
TAPER TOOL WITH A TANG

SHALLOWEST ENTRY OF AMORSE __
TAPER TOOL WITHOUT A TANG

FIG.1 Arbor ejector
requirements tailstock

crop up lor minor re-deslgns, dragging out
the pleasure a bit further. | will qualify this
by saying that this time, part way through
the design stage, | was looking forward to
getting into the workshop (shed) and
making something. Nevertheless,
regardiess of my continuing search for

improvements in the design, | fully concur
with the famous saying of Sir. Roben
‘Watson Watt (The Father of Radar’) -
“Give them the third bast 1o go on with;

the second best comes too late, the best

T I -

never comes”, from his “Cult of the
Imperfect”, But don't forget, we'ra

supposed 1o enjoy our kaisure activities,
nol make a cross out of them. Any road

45.6

up, | started to cast about for ideas.

DRERL | TAP M6 x 1.0
C.BORE 614 DiA.
= 3-172 DEEP,

ITEM 1 Barrel extension
3;4" BMS RD.

= DRILL  TAP M3 x 0.5
" CHKB DA
w——
FIG. 2 Lubricating S e 3y L
bearing housing and
spindle bush
2212 DRILL/REAM 10 DIA.
C.BORE 12 DIA. x 2 DEEP
BOTH ENDS

ITEM 3 Bearing housing and spindle bush assembly
itemns 3A and 3B (Secure with adhesive)

REDUCE FOR BOND
_ l ITEM 38 Spindle bush
" — 114" BMS SD.
1. ' (Shaft and hole dia.S
1l i (R nominal)
10
October ‘99

ITEM 2 Tailstock extension 2" BMS RD.
{Hole Dia. Nominal)

GROOVLS A - BOU - DeST. MO CLRNCE.
wfl?\*m MOLES ON 30 PC.0, C. BORE
OUIT OF TAPER TO SLIT HEAD OF SCREW
e BEVEL
\ BORE 22 DA -
Uy B “
el —
"
— = = LY

ITEM 4 Barrel adaptor
1/2° BMS RD.

REDUCE FOR BOND
(Shaft dia. nominal) THICKNESS
M8 x 1.26 12
1 ) | |
i 4 - 10

el

DRILL / TAP M5 x 0.8
C.BORE 6-1/2 DIA,
x 8 DEEP

—
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Tﬁ FOR BOND THICKNESS M10x 1.OLH —
I W e -'- _____________________________
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ITEMS5 Feed screw '/2” BMS RD.
{Shaft dia, nominal)

[~ 3-EQUIDIST. 4 DIA. ROLES (LUBRICATION)

e

75 e

17 DIA 7 ‘ T Y H!!l'l.ﬂ—:
4-1

[ | 17 &5
DRULL / TA® MID K 1.0 LH "'fl|“_' -
-2 — 4
ITEM 6 Feed nut and spindle 1* BMS RD.
(Shaft dia.s nominal)
REDUCE FOR BOND THICHNESS
: =T = e
1 I I N
2 H1H— =
J_. l "'_‘“ U i
: "
10 DRILLAEAM 18 DIA. —= §

ITEM 8 Spindle bush liner
1" Phosphor bronze rd.
(Hole dia. nominal)

ORELL / TAP M0 x 10

1212

ITEM 11 Backlash adjuster
locknut and index collar spindle
1" BMS RD.

(19 Shaft dia. nominal)

a4

ITEM 9 Backlash adjuster

1" BMS RD.

Design Objectives

A statement in an article by Duplex” in
a much earlier "Model Engineer”, relating
to the fitting of a thrust ball bearing in the
tailstock barrel fesd, reads - “whereas,
bafora, the tailztock was unable to exert a
measured pressure of mare than 201h,,
after the conversion 40lb. could be applied
without difficulty, and drilling became
maore normal and reasonably sensitive”.
Also, the late George H. Thomas refers to
the Myford tailstock’s capability of
"axerting considerable pressure”, due, in
part, to the employment of thrust ball
bearings. How could | not follow the lead
of two such eminent practitioners? So, a
thrust ball bearing would be incorporated
in the madification. The one eventually
selectod s a standard 51103, 30mm dia. =
9mm thick and 177mm bore, obtained from
a bearing stockist. To give cradit where it is
due, | have found that a bearing stockist is
the quickest and cheapest means of
supply, basides being a ready sourca af
usaful advice and information. If you're
really fortunate you might even get o
bearing catalogue, extremely useful if you
have any project in mind which needs a
bearing. A bearing would require means of
lubrication, and this requirement could be
Incorporated and possibly extended to
other moving parts in the assembly. The
axception would be the tailstock barrel,
lubrication for which could be casily
arranged but would require a permanent
alteration {a hole in the tailstockl.

As tha existing M8 x 1.25 RH thread in
the barrel obviously could not be replaced
by a LH thread of the same size, it initially
seemed that it would require drilling out
and re-tapping to M10 LH. | hesitated for a
Iong tima, for mare than one reason,
about taking this almost irreversible step. |
am not at all averse 1o permanantly
altaring any feature of my lathe, but if this
maodification stuttered for some reason, |
did not look forward to trying to make a
replacement barrel, with the necessity of
cutting an internal Morse taper and the

Component parts ready to be formed
into sub-assemblies using the
hesives ill r

Model Enginears’ Workshop



© inevitable accompanying cost and time

involved (not to mention the skills which.
might ba required - all part of the learning
process?).

The solution should have been
obvious, considering other potential
features of the modification which were
hovering about waiting to be considered.
I have frequently been frustrated by the
tailstock creating an obstruction when
trying to carry out some operations
between centres. The barrel nearly
E . always seemed just that fraction

- 2 (decimal?) too short. It looked as though |
would have to make a replacement barrel

ITEM 13 Micrometer index collar ITEM 13A Index collar inner sleve 1-  after at:\. but one with a modest increase
in reach.

assembly items 13A and 13C 14" BMS RD, Now, define a modest increasa in
Secure with suitable adhesive Shaft reach! | remember having drummed into
: l ( dis. nominal) me many years ago that whenever
making a choice or decision | should
have a logical reason for my selection,
wvery wise advice, particularly in the
design procedure. In trying to apply this
principle to increased reach | was forced
to acknowladge that | could not justify
any one salection rather than another,
and therefore opted to increase the
95'2mm barrel length to 118mm, quite
arbitrary, but a salection which would
provide 60mm of feed, a nice round
number and the same dimension as the
top and cross slide widths, and 57%4mm
engapement of barral and tallsteck with

vy |
M

i
LN

BORE 20 DA

[

O TN
- OHL 19 DA /.L‘\:-‘m/}
B s 1 T (1T 1T
= IR S Vol [ | 1;
s 4 L
it
1.1}

(R0 - .'_...--\.—L.'
= ,L‘!'}f’ .l.....

1 the barrel fully-advanced, some 5mm
ITEM 13B Index collar bush win graater than t:e ariginal equipment
. I = g design.

it ) ITEM 13C Sinee a replacemant barral was now

(Shaft and hole dia.s nominal) Micrometer index collar envisaged, why not make it with a No,
- 2MT? This would enhance the range of

2" BMS RD. tooling which could be employed and
e OmLiA reduce the number held, as they would
\g\om DRILL/ TAP ba common to both the Hobbymat and

Miéx 1.0 the Myford. However, 8 No, 2MT would
be bulkier than a No. 1MT, | already had a
T e | considerable range of No. 1MT bits and

? pieces, a No. ZMT reamer was bound to

-—-'l ——— \\
" Using CAD

.' s — B l=—
Design and drawing continued, now
ITEM 14 Micrometer index collar clamp nut ITEM 15 Feed wheel locknut with the assistance of a8 modestly priced
134" BMS RD. P but extremaly versatile CAD computer
1" BMS RD. programme, AutoSketch 6. | don't know
how | ever managed without it: looking at
my previous atempts at draughtsmanship
| obviously didn't. It has the advantages
over a drawing board that a word
processor has over pen and ink, and
@ C] probably more. To ba able to changa any
dimension or feature of a drawing at willl,
without being obliged to rub-out or
completely redraw is extremely useful and
satisfying, and may well prevent the
burning of a lot of midnight cil. It is also
conducive to good design, as it eases the
changing of those features which would
benefit but 1o which a blind eye might be
turned, bacause of the time and trouble
invalved in amending them, The symbol
librarias are not those | would choose, the
smaller fasteners that we use are not

LL ]
L1

be more expensive than a No. 1MT one
and as the barrel is only 22mm in

J K diameter some weakening and loss of

LLJ
n

rigidity would probably result. | decided
to stick with No. 1MT,

T0

S5 |

i

l L ~ DRRL { TAP M5 x 1.0

ITEM 16 Feed wheel hub present. | am told that ather symbal

134" BMS RD. ITEM 17 Feed wheel spoke libraries can be imported but | have been
‘il unable to find out from where, and | do
/2" BMS RD. not have access to the WWW,
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MIx 0.5, SECURE WITH

SUITABLE ADHE SIVE
B 44

\ _ KNURL, BEVEL,
\\ < TOTASTE

ITEM 18 Lubrication hole plug

12" BMS RD.

fff 1

- 12
B
M3 Studding or similar

-

33 M3 EKT GRUS .
SCREW |

— 4 DIA

’— Be1/d DIA. (1447

e — |

T Tl

R ~ |~ — — g
|

|

T3

wu:&
X APPRON. -

12 DEEP

-

— BALL BEARING BECURE WITH SINTABLE ADHESIVE

ITEM 20 Tool arbor ejector
114" BMS RD,

©d

Ball bearing to suit, or hardened silver steel, shaped to taste

DRILL/ TAP

ITEM 21 Arbor ejector extension key

1| M3 X0 1/8" BMS RD.
T i — —t ¢ .
en .- X - 8 /4" BMS RD.
1 | E i«. e |_ 1" BMS RD.
PHOSPHOR CBORE3DIA .
BRONZE SLUG * x3 DEEP M8x10 “— MBx1.0 — e DA ™\ -
’ | ot | = N DA | TH) l
ITEM 19 Spindle clamp construction (Section) ,.//”-"b“"\\‘ I f;-'-’f%\\
Screwed component @ | + etz ~ i 50 )
14" BMS RD. ! [,
/ h{-;sf:j Lo l .-'h{j
" | A2 s 4

The breakthrough

As | firmed up the above mentionad
featuras and others in the stiil tentative
design, the ‘blindingly obvious’ presented
itself, Why not simply add an extansion to
the rear of the original barrel? As is so
often the case, my thought processes had
been blinkered on a railtrack, the usual
first brainwave’ syndrome, This suddenly-
conceived approach had several
advantages;

(i} the barrel would require no
modification, g0, in the svent of a
stutter, the original state still obtained

(i) a Marse taper need not be cut

ful} an expensive reamer need not be
purchased

mounted on a taperad mandral
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Graduating the Micrometer Index collar while

{iv} the existing accuracy of fit of barrel
and tallstock would be retained

tvl simular accuracy of fit of the
extension, whilst desirable, would not
be essential, and

ivi) the original graduations an the
tailstock barrel would still be relevant
and could be extended, if o desired.

Anather article in ‘Model Engineer’ by
‘Duplex” on tailstock barrel graduation
contained the following statement - "It has
beean suggested thal, as in a micrometer,
the feadwheel should be graduated to
anable measurements of a thousandth of
an in¢h 1o be made, but it is not readily
apparent whan and how such fine
readings could be utilised™. | well
remamber mantioning this point of view 1o

Cutting the left hand thread on the Feedscrew (ltem 5)

L/ OROLL S TAR NS n 08
= SDCURE 'WITH
BUTTARLE ATSETNE

‘Geed old Ray' when discussing this very
facility on the "Harrison’ lathes in the night
school workshop, He instantly related
several sitvations where it could be
usefully employed, one of which was
drilling to depth in identical components,
George H. Thomas describes in his
wonderful book how he carried out this
modification to his Myford lathe, indicating
the sbove mentioned repetitive operation
as one of the reasons for so doing. With
George H. Thomas and ‘Good old Ray’
pointing the way my choice was obvious
A M0 x 1.0 LH thread would be employed
tor the feedscrew and nut, thereby
providing one millimetre of measuremeant
for ane revolution of the fesdwheel, This
could be further refined to more useful
incremants of ane fifieth of a millimetre. |
expected that raducing the feedscrew pitch
from 1.25mm to 1.0mm would reducs

Model Engineers’ Workshop



Checking the left hand thread with the feed nut

sensitivity when drilling, an expectation that | have not bean able
to determine bacause | haven't Llaken the time to compare the
differant set-ups.

In order to sebect and readily control such measurements, a
micrometer index collar would need to be incorporated, ane which
could be easily set and positively clamped at any chosen setting. in an
sarhar project employing micrometer indax collars, | had found it
nocassary to sacrifice the facility of collar kocation adjustment along the
longitudinal axis of the spindle (to vary the gap batween tha collar and
the beanng housing to the preferance of the user ), This had been
forced upon me by the need to keep the overall length of the assembly
to a minimum. | now saw a way round this. The locating of three M3
socket grub screws in the outer collar, corresponding with three
longiudinal keyway-lypé grooves in the inner bush would prowde a
satisfactory degree of adjustmeant. Rather basic and not pretty in
Isolation, but it would be mastly hidden and it would function,

Clamping of the tailstock barrel in the original set-up is achieved by
the conventional method, albeit in the rather basic form of a loose
Bmm hexagon key. A more elegant solution woulld provide a few hours
of pleasure at some future date. | considered that a spindle clamp
would be of assistance when setting the micrometer index collar, The
clamp handia need not be adjustable for its radial location when
clamped, but if there was a preference for a particular location, that
feature could be included. Nor need it be of the ball handle type, but
since | could readily produce that type, it would ba my selection, using
tha design, propartions and methods described by George H, Thomas.

In the original Hobbymat design, spindie backiash/end play of the
tailstock barrel is taken up by adjustment between the spindle bush and
the feedwheel, with a locknut, on a M8 x 1.25 thread. | thought | would
replace this with somathing a little more sensitive and positive and opted
for a 1mm pitch thread backlash adjuster and lockmut. At the same tinme, |
decided to use phosphor bronze washers between steel clamping or
locking pans which might require adjustment.

Adhesives

Another feature of the design would be the use of suitable
adhesives, with the objective of simplifying some machining
oparations, particularly those invelving baring. The adhesives
solectad are ‘Araldite Professional Pack” two part epoxy resin,
'Loctite High Strength Retainer 638", 'Loctite Bearing Fit 641 and
subsequently ‘Loctite Nutlock 242e’. Previous experiance with
these in similar applications, following the manufacturers’
recommendations had demonstrated their reliability, and meant
that no axparimentation or choice was necessary, and | already
had them, There are of course many othear products of g like
nature and equally suitable, so use your own favourites. In the
earlier applications | had made simple jigs, as suggested by
product advice, to achieve accurate location of the pans being
jeined. Once again, it should have been vary obvious to ma then
that the parts themselves, being cylindrical in shape, with an
appropriata portion machinad to provida a suitable gap for the
bond thickness required, would be self-logating. For both ‘Araldite’
and ‘Loctite’ products, optimum bond strength is obtained when
tha bond thickness lieg batween 0.08mm and 0.15mm. The
application of sven a small increase above room temperature
increases the bond strength of epoxy resin adhesives. They also
benefit from abrading or chemical etching of the relevant surfaces.

Octobar ‘99

Jig drilling the tailstock using the extension and the barrel

Removing tools

As design progressed, | suddenly.realised that | had lost the
tool-ejecting action of the original 1aillstock feedscrew, | knew that
this would inevitably lead 1o the need for some deep drilling, as
access to the rear of any installed tooling would be essantial in
order 10 be able to eject it. Once | had resigned myself to this, |
decided that | eould not face the prospect of clouting a bar through
8 hollow tailstock barrel feedscraw every time | needed 10 remove
a tool. An ejector with a screw action would fit the bill, »
complication but easily adopted and more acceptable than a
knocking-out’ bar. | now confess that this idea was an over-
elaboration, dué to my attempting 1o take advantage of the force
capable of being exerted by a screw thread. Any road up, in
practica I've taken out the screwed ejector and use a 'knocking-out’
bar, it's s0 much quicker, and if you want one I'm sure you can
design one to your own specification,

The objectives summarised
| had now assambled eleven design objectivas:-

(i} a thrust ball bearing would be incorporated

{ii) there would be provision for all desirable lubrication excep!
far the tailstock barral

{lii) the barrel would be increasad in length by a 22'2mm
extension located at the rear

{iv) the feedscrow would have a LH thread

{v} the thread would be of 1.0mm pitch, permitting a one
millimetre advance of the barrel per feadwhesl revolution

vil a micrometer index collar would be included to facilitate
the control of measurements and would be refined to one
fiftiath of a millimetre incremems

{vil} a positive clamp would be provided for the index collar
{villl a spindle clamp would be Installed to assist sefting of the
index collar

{ix) tool ejection force would be applied by a screw thread and
ejection would be possible at any stage of advancement of the
tailstock barrel

(see the above comment on the practice actually adopted by
the author)

{x) suitable adhesives would be used in construction where
appropriate

(xi) & three spoke capstan type feadwhesl was the preference
of the author, selected because of its ease of use and
incidentally keeping the overall length of the modification to a
minimum, obviously not mandatory

Design Considerations

| must point out to anyona considering adoption of any part or
pars of the modificationts) described here, that all the dimensions
and conditions refate to my Hobbymat MDES lathe, purchased
some five or six years ago. Reliable sources informed me about
thres or four years ago that soma componants and dimanzsions
had changed, and now that the machine is being produced by a
different manufacturer there might well be more differences. |
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WOBETIAT LIDGS LA THE TAL STOCK BASREL ExTEMECM

Another view of the companent parts and sub-assemblies
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The original assembly and the modification, clearly illustrating the difference in lengths

With the Feed Wheel and index Collar assemblies removed, it can be seen how provision
is made for backlash/bearing adjustment

therefore think that you would be well
advised to not accept my stated
dimensions but rather to establish those for
YOUR lathe. For new owners, it will add to
your knowledge of your machine, and
increase your confidence in any decision
miaking regarding considered or proposed
alterations/modifications. | went all the way
and made fully-dimensioned drawings of
averything. A general arrangement
drawing with dimensions has proved to be
of particular use. | would suggest that you
do the same, you won't regret it.

1. As supplied, the length of the
Hobbymat tailstock is 95%4mm and that of
the barrel 952mm, When fully retracted,
the front of the barrel protrudes from the
front face of the tailstock by approximately
3'umm. This is because the 3'2mm thick
flange of the fesdscrew is sandwiched
between the rear face of the barrel and the
front face of the spindle bush, which itself
is flush with the rear face of the tailstock.

2. The feedscrew, which alsa doubles
as the tool-arbor ejector, is 46mm long.
When a Morse taper tool WITHOUT a tang
is installed, such as the hard centre
supplied with the |athe, the front end of
the barrel needs to protrude approximately
53amm from the front face of the tailstock,
in order to prevent ejection of the toal by
the feedscrew. If it can be accepted that
thare should be a minimum thread
engagement of the barrel and feedscrew of
eight threads (10mm), tha fead capability
of the barrel becomes 33" z2mm.

3. When a Morse taper tool WITH a
tang is installed, the protrusion of the
barrel from the front face of the tailstock is
increased by the length of the tang, which
might vary shghtly fram tool to fool, to
approximately 13mm, and the feed
capability, more impartant for, say, a drill
chuck than @ centre, is reduced to
2687 amm. In thig situation, the 40mm of
graduation on the barral might sesm to be
of limited value.

4. The modification described here
allows a useful barrel feed of 60mm,
without the need to relocate the tailstock,
beginning with the Zero” of the barrel
graduation in ling with the front face of the
tailstock, with the taiistock paint removed;
it had become so damaged as to be an
eyesore and | felt obliged to remove it, tha
same as | had already done with the
saddle. At any extension of the tailstock
barrel up 1o B0mm thére is a feedscrew
and feednul engagemeant of twenty
thraacs (20mm). At the full B0mm
extension there is a barrel (including the
extension piecel and tailstock engagement
of 52'2mm, It might be considered that the
twenty thread engagement is greater than
necessary. There is room for itin the
design and it is the length of internal
thread salected for the feadnut (llem 6),
arbitrarily | agree, but | don't know the
formulale) for detarmining the correct
thread length for any given set of
conditions, or what factors and
calculations are componants, though |
dare say likely ones are maximum load
and the form and shear strength of the
thread employed. As the 1.0mm pitch
selected here might be regarded as fine, |
have consciously opted for caution. The
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The new unit in position

M x 1.0 screw thread is used in the
original Hobbymat design for the cross
and top slide feadscraws.

5. The longitudinal dimension
(thickness) of the spindle bush is
determined by the requirement for an
adequate bearing length/surface of the
spindle and bush, and provision of
sufficient material to permit the instaliation
of a spindle clamp. The onginal equipment
spindle bush is 12mm thick. In the
maodification, | have reduced this
dimeansion to 10mm, justifying this step by
the 233% (or thereabouts) increase in
bearing surface resulting from the increase
in spindle diameter to 16mm from 8mm,
and the inclusion of a thrust ball bearing
{ltem 7}, located immediately in front of
and in contact with the spindle bush and
affording accurate axial support for the
spindle,

6. The longitudinal dimension of the
bearing and spindle bush housing {lterm 3)
15 determinad by:-

(i} the selected clearance berween the
rear face of the tailstock extension and
the front face of the feednut/spindle
flange (hem 6.) - *amm

(i) the thickness of the flange of the
feednut/spindle (ltem 6.) - 2 .12mm,

(i} the thickness of the thrust ball
beanng (ltem 7) - 9mm

{ivl the thickness of the spindle bush
(ltem 3B) - 10mm, and

{v) the thickness of the flange of the
phosphor bronze spindle bush liner
(tem 8) - 2mm

Total - 24mm

7. The longitudinal dimension of the
tailstock extension (ltem 2) is the same as
the length of the tailstock barrel extension
{tem 1) which protrudas from the rear face
of the tailstock when the barrel is in the
fully retracted position 21'zmm. The Tmm
of the barrel extension which is located in
the rear of the tallstock serves to locate the
‘Zero’ graduation on the barrel level with
the (paint-stripped) frant face of the
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The modified tailstock at full barrel extension

tailstock. It also functions as a lead and
asgists in maintaining the alignmant of tha
original barrel and s extension.

8. For assthatic reasons, | wanted tha
dimansions and shapatapar of the
micrometer index collar {ltem 12) to mirror
those of the tailstock extension (ltem 2). By
fortunata coincidence, this nicely matchad
othar features of the design and provided
a useful dimension of B1z2mm for the index
collar bush (ltem 13C)-

{i) there are three phosphor bronze
washers, one ltem 10. and two ltems
12, each 2mm thick, the same as the
flange of the spindle bush liner, - 6mm

{ii) the backlash adjuster, (ltem 8) and

the relevant part of the adjuster locknut

{ltem 11) are @ach 6mm thick - 12Zmm
Total - 18mm

This, deducted from the above
mentioned 21'2mm longitudinal
dimension of the ailstock extension (ltem
2}, leaves 3'amm, which when added to
the thickness of the knurled grip of the
index collar {ltem 13}, 5mm, gives an
available thickness of 8'2mm for the index
collar bush (tem 13B). This nicely swils the
inclusion of the keyway-type grooves for
the collar-adjusting facility, and can also
accommodate a small amoumt of variation
in length if required.

9. The thickness of the micrometer
index collar clamp (ltam 14) - 10mm,
discounting the 2mm counterbore, gives
eight thread engagement, more than
adequate for finger tightness, and its
diametar, whan viewed 1n relation to the
index collar knurled grip, is selected to
display the same tapered appearance as
the index collar, itself a mirror of the
tailstock extension (ltem 2)

10. The feedwheel locknut (ltem 15)
has a six thread engagement and 19mm
AF spannar flats, a preferred size and the
same as the spanner flats on the backlash
adjuster (ltem 9) and backlash adjuster
locknut (tem 11).

11. The diameter and taper of the
feedwheel hub are intended to provide a

continuation of the visual ling of tapar
provided by the micromatar index collar
and its clamp. It"s about 7 deg. 26 min., but
Tz deg, will do!

12. Tha backward rake of the
feadwheel spokes {Items 17) is
perpendicular to the taper of the hub and
the preceding tapers, a cosmeatic feature,
once again, for assthetic reasong only, and
not mandatory. i selected, 72 degrees.

13. The design of the arbor ejector
{ltam 20) requires that it ba capable of
properly functioning with Morse taper
teoling with or without 1angs. Fig. 1
indicates the ramge of variation of
dimensions, and the selected dimension of
13'zmm plus a small safety margin in case
an exceptionally short Morse taper crops
up has been adopted. The overall length of
the arbor ejector is such that it is totally
enclesed in the medilication when the
barrel is fully retracted, in case it might
make contact with the hand(s) when the
feedwheel is in use. Yes, that black sphere
which you might spot in ane of the
phatographs is a8 4mm dia. ball bearing. It
was packled in old battery fluid for about
six hours in order to remove the highly
polished finish and accommodate the
bonding of the adhesive.

14. The diameter of the knurled grip on
the arbor ejector extension key (ltem 21),
has been selected to provide sufficient
finger tightening force to effect tool
ejection and provide 19mm AF spanner
flats in the evant of & stubborn taper. it has
been my expenence that it is not likely to
lie permanently in position. ts length is
such that it can be conveniently used
when the tailstock barrel is fully advanced.

15. The location of the screws (I
selected M3 x 0.5 socket cap scraws)
securing the spindle bush and bearing
housing (lterm 3) to the tailstock extension
(hem 2) is partly to keep the diameter of
the modification to a2 minimum but
primarily to support the adhesiva-secured
spindle bush (ltam 38) against the thrust of
the harrel when it is undar a substantial
load, such as when drilling at near the
machine's capacity. A belt and braces
approach mayba, and only adopted out of
respect to those of us who, in earlier days,
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might have experienced fallures of the
adhesives available to engineers. It is
possible that the manufacturers”
recommendations wera not fully
understood or followed, or required
machining and assembly telerances which
were beyond the capabilities of many
workshops, particularly those with very
“tired’ equipment, as anginesring
adhesives were definitely used
successfully by many of the medium 1o
light {aireraft and instrument etc.)
engineering Iindustries, My axparience with
the adhesives selected here has given me
complete confidence in them, provided the
manufacturars’ recommaeandations ara
followed.

16. The lubrication screw hole is
located at the longitudinal centre of the
spindle bush so that lubricant will reach
the spindle, to eithar side of the spindle
bush wia. the horizontal through hole, and
therefore other refevant moving pars, with
the exception of the tailstock barrel, which
would require its own dedicatad
application. The screw hole is at an angle
of 45'2 deg. to the horizontal which allows
it to avoid an adjacent socket cap screw
and still accept lubricant without dribbling
(in theory anyway, by hall a degreel,
Lubrication of the feedscrew is via. three
4mm cha. holes around the spindle at &
non-bearing surface location.

17. Pans not drawn:-

ltern 7. Thrust ball bearing 51103

ltermn 10, Phosphor bronze washer 25 dia. x
2mm thick, 16Bmm bore

iterm 12, Phosphor bronze washar 26 dia. x
2mm thick, 18mm bore

Notes

As | am definitely not o skilled
workshop technician | am not going 1o try
and offar blow by blow instructions on
how to go about making this project. My
intention is 1o describa as wall as | am
able and as well as | remember {l should
have taken notes like all the pundits tell us
we should) 8 few mathods which enabled
me to achieve the desired results and
make a few comments which might be
waorthy of consideration by anyone
contemplating this modification.

The diamater of the modification
outlined above is 45Smm, This could be
reduced to 42 - 43mm, as parl way
through my deliberations | substituted M3
for M4 fasteners to secure the spindle
bush to the tailstock extension. Two
immediate advantages that would accrue
are that no taper turning or run-out
concealment grooves would be required
and the dreaded number stamping would
not need to be carned out on a sloping
and cylindrical surface., This would be of
particular benefit, | would think, to those
who have constructed a jig or device for
the numbering of micrometer index
collars and the like. Expanding a little on
the numbering on the dial, | needed to
make a choice here. | prefer an index
collar dial which others would say is
numbered the wrong way round. | find it
easier 1o set the reading to the total (half
diamater) amount of metal | wish to
remove then apply successive cuts until
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tho dial reads zero. However, for the sake
of the article photographs, | numbered in
the convantional way. Now if | had
adopted a paraliel 42 - 43 diameter | could
have made two interchangeable indexed
rings and satisfied both schools of
thought.

| mentioned half diameter above
because | came across a lathe in the night
school workshop which made me begin to
doutn my arithmatic. | would measure, put
on the necessary reading, cut until the dial
read near zero then re-measure, only to
find that | was nowhare near the requiraed
dimansion. | sventually realised that the
fesdscrew/index collar ralstionship was
such that if a 20mm diameter needed 1o
be reduced by Tmm, that was the setting
for the dial, not 1zmm. An arrangemant
which was beyond my experience even
though it may be considerad logical.

Some care is needed when counter
boring the M3 screw head holes in the
bearing and spindle bush housing (ltem
3), | used & Bmm end mill, with everything
locked up tight, and managed to keap
them concentric with the screw holes.

You might observe from the
photographs that | make frequent use of
taper stub mandrels for lurning operations
subsequent to boring and turning to
length. This is usually to prevent spoiling
of a surface with the grp of the chuck
jaws, | have found the use of taper stub
mandrels, whilst extremely convenient,
does require great care in ensuring true
running. | mark all my mandrels so that
they ara located in the same position in
the chuck each time they are used, also
assisting alignment with a tailstock centre.
Even then | frequently need to give the
mandrel a slight skim, at the taper angle |
amploy, to true it up. The uss of a D.T.L
should then enable you to get the item
funning accepltably true, but it is essential
that the mandrel is securely aligned
between the chuck and tailstock centre. |
cannot honestly say that | have yet
suceceedod in oblaining a ‘running
perfectly trua” condition, probably because
the tapers | adopt are too coarse, An
alternative is 10 use the 4 -jaw chuck- if
you have one. Of coursa, if a heavy load is
invalved, such as in knurling, the use of
the chuck is usually necessary, an
example being the micrometer index
collar, Spoiling the surface was not a
primary problem here as the subsaqueant
operation of graduating. which could be
carried out on a taper stub mandrel,
required that material should be left on
the ralavant diameter to parmit one or
more light ¢uts to bring it trué and 10 size
while on the chucked mandrel.

An exception to the necessary use of
the chuck whan knurling can be
demonstrated with ftem 14, the
micrometer index collar clamp nut. A stub
mandral with a M16 x 1.0 thread in
advance of the chuck-gripped portion was
employed,

When drilling and tapping the tailstock
to accep! the tailstock extension (item 2), |
found it convenient to use the tailstock
extension and the barrel as a jig set-up. |
stamped a mark at the top hole location
on the tailstock extension (it may be
spotted as an inverted V'), 50 a5 to enable
correct relocation when necessary. | also
adopted the same V" device to indicate
the carrect relationship betweaen the

bearing housing and the tailstock
extansion,

| found it necessary to employ an
adhesive, nothing too permanent, | used
‘Loctite Nutlock 242e, in the screwed joint
between the tailstock barrel and the barrel
adapter (ltem £) as | experienced the
occasional situation when the feedscrew
was ratracted and the barrel stayed
behind, You live and you learn. A
permanent fix could be easily arranged,
but it would involve some to an
original component which in this design it
is mandatory to avoid.

| marked the location of one of the
kévway type grooves on the micrometar
index collar bush (Item 13B) by spotting it
with a 2.6mm drill through one of the M3 x
0.6 holes around the index collar (Item
13C). At the same time | marked the bush
and the front face of the collar so they
could be corractly aligned whenaver
necessary, as in using the above
mentioned inverted V° for the tailstock
extension. | then cut a shallow 3rmm wide
groove, re-assembled tha bush and collar
and secured them with a socket grub screw
through the selected hole before repeating
the procedure for the ather two holes.

Conclusions

I think | can say that the final result
satisfies the stated original requirements, |
cannot say whather drilling sensitivity has
improved or deteriorated but it certainly
requirgs less effort. | think this is mainly
due to the thrust ball bearing, but possibly
also to the larger diameter of the
feedscrew. Hole depth can be as accurate
as | choose to make it and a vemier
calliper has proved the accuracy of the
Index collar in satting it If | have a regraet it
is that | allowed the aesthetic appeal of the
tapear to outweigh the simplicity of the
smallar paraliel design, The rake of the
feadwheel spokes could then have been
varied to taste though | don't think the
‘feal’ of the fesdwheel could be improved
bayond that which currantly makeg it a
pleasure to use. The above might be a
reflection of the post war {"39-'45,
remember that was my era) conflict
between “function” and ‘appearance’
design interests. It still goes on,
performance/function versus appearance.

All in all I'll be satisfied with what I've
got: a barrel feed of 60mm without any
tailstock adjustment, a thrust ball bearing
with lubrication, a micrometer index collar
with a positive clamping arrangement and
a feedwhesl which "handles’ like a dream,
Not bad for an increase in overall length of
only 26mm.

References:

“In The Workshop™ Vols. Il and Il by
“Duplax®. Articlas previously published in
‘Model Engineer’.

“"The Mode! Engineer’s Workshop
Manual® by George H. Thomas.

“Good old Ray”, my friend and mentor
at the night school workshop.

M16 x 1.0 tap and die, M10 x 1.0 LH tap

and die, Tracy Tools Lid. of Dartmouth.
{Usual disclaimer).
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GOING ROUND

THE BEND

Stan Bray has a reputation for devising simple but effective items of tooling. Here he describes a few
gadgets which, with the aid of a bench vice, may be used for forming metal

O ur trusty old bench vice stands
placidty in its place, waiting 1o be
used or parhaps mis-used and,
when the time comes, it often does little
maore than grip a bit of metal to be filed or
sawn. Sometimes we might need 1o bend
something and the usual procedurs,
unless a proper bending device is
available, is to stand the material in the
vice and hit it with a hammer. More years
ago than | care to remember, &s an
apprantice, | will naver forget the look of

FIGURE 1. ©
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horror that would come over the face of
the foreman when he saw such treatment
being handed out. The words that
accompanied the look | most certamly do
not wish to remember anyway. He was
right of course. Such treatment does not
banefit the vice in any way at all, and if the
hammer blows are too heavy there is a
danger of destroying it. This increases if
the hitting is carried towards the moving
aw, and many a good vice has bean
broken in this mannar,

Mind you, we used to quite enjoy
seeing those expressions of harror, and it
was not beyond one or two of the lads 1o
deliberately start the treatment when it
was known that he was walking down the
shop in our direction. When | acquired my
own workshop it became a different kettle
of fish, | actually bought the vice, aven if it
was war surplus and | remembered those
words of wisdom that were included
amongst the expletives. The answer o
using the vice for bending is to make
simple prass tools and 1o squeeze the
work rather than use personal brute force.
All sorts of shapes can be devised and
thera is the adwvantage that if a number of
itemns to the same pattern are wantad, they
can easily be reproduced.

FIGURE 2.

Off-setting

Figure 1 shows a simple arrangement
for producing off-sets such as those
required when making valve gear. It
consists of a single block of matal, the
thickness of which is the same as the off-
set requirad (B), A slot is milled in it and
this is to the length that is suitable for the
work (A). It may also be desirable for the
depth to be correct for the metal in use,
but this is not essential as, if it is made
deoper, packing can always be used and
tha ool may well be used for several
different jobs. The metal 10 be bent is
simply laid across the gap as shown and
the vice tightened on it. It is a good idea to
use two pieces of angle iron unless
smoath jaws are available; don't Iry it with
soft jaws or they will be completely ruined,
There are two things to watch for, the first
being that some mild steel and indeed
some hard brass will not bend, but will
snap. In the case of brass, it can be
softened by heating to a dullish red colour
and gquanching in water. With steel, the
matal should ba taken to the colour of a
bolled carrot and allowed to cool as slowly
a5 possible. Even 50, soma steels will not
bend to a sharp angle without snapping,
so if possible, get a free machining steel in
the first place as generally these will band,
Frequently there is no need for such a
sharp off-set and the opposite angles of
the stot (those which the matal will rest
against) can be filed to an angle and, if
possible, rounded off as well. it will of
course all depend on the job in hand. Even
if the bend is to be squars, the edges of
the cut-out should be slightly roundad so
that thare (& less tendency 1o shear the
matal. An allowance must be made for
each bend and as a rough guide, this
should be half the thickness of the matal,
This figure is not technically correct, but is
easy to work to, and for most purposes is
good enough. It is advisable to mark off
and drill any holes that are required after
banding, as this is far from being an exact
science unless quite sophisticated
aquipmeant is usad.

Pipe clamps and straps

Figure 2 shows an idea for making half
round bends such as might b required for
a pipe clamp. In Figures 2 to 4 it will be
seen that angle ron s usad to supporn the
tools, which are made of mild steel. This
allows tham to be easily located while at
the sama tima baing aasy to makes. Angle
Iron is cheap to buy and easy to obtain,
but has one major fault - it is very rarely
gquare and £0 it will be necessary to cut



the lengths required and then using one
side of the angle as a datum, machine the
other square. This can be done in a milling
machine but a personal preference is use
the four jaw chuck in the lathe. Of course,
tha insida angles also neéd to be square to
provide an accurate location on the top of
the vice jaw,

The male part of the press tool is a
piece of bar of a suitable radius which is
machined along its length to praduce a
half round section and is then screwed to
one piace of angle, The other partis a
piece of rectangular section ber which is
bared in the four jaw chuck, machined
across to leave a hall round recess and
balted to the other piece of angle. Two
things 10 look for; firstly that the pieces are
mounted square, secondly that an
allowance is made for the metal to be
bent. Which part this allowance is made
on will depend on what the work is neaded
for. If the outside radius is the one being
aimed at. the reduction is made on the
male section; if the accuracy is raquired on
the inner side af the component, acbviously
the other section is bored over-size. Don't
make an absolute spot-on allowance as
doing so can result in real problems when
it cames Lo unwinding the vice. Aliow at
least ten thou, over size. It is also a good
idea to coat the tool with grease prior to
use as this helps to release the work,

If care is taken with the hole spacings, it
should be possible 16 make a aumber af
interchangeable tools by just bolting
different pieces to the angle as required,
This makes storage easier. rather than
having a number of complete tools
knocking about. In fact, the next tool,
shown in Figure 3 could also be bolted to
the same angle,

It is really only o variation on the
previous device. For round read square and
you hive il. Squara or rectangular bar on
one sicde and a square or rectangular piece
to match machined from the other and the
tool is made. Once again, don't forget the
allowance for the maternal, The edges of

Both parts should be just radiussed off a
little to prevent a cutting action, but that is
the only thing to worry about

A hole punch

The tool shown in Figure 4 provides a
means of punching holes and, while not
ikl it is effective. Really speaking, to
punch holes the work needs a good sharp
bang and, in fact, only a puneh is needed as
the work can be laid on a piece of lead and
the punch wall drive through. It is a bit hit
and miss though, as the punch has a habit

Plate slotted to accept work and drilled

clearence size for pins

e

Spring
loaded pin
. Backing /4
 plate 3/ ';:l—_l-:-
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retainer Spring
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FIGURE 3.
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of moving slightly out of place just as the
hammer arrives. At best it means an out of
position hole. At worst, a bruised hand.
Using the vice prevents this, or should do
unless you catch your fingers in it}

Punches can be round, square or any
ather desired shape. They should be made of
silver steel, hardened and tempered to a dark
straw colour. The punching end will banefit
from an angle of about one degree or so and
the adges nead to be nice and square,

The other side of the tool is drilled 1o
accept the punch and slotted 1o accept the
work so that the punch is supportad
immediately abova the work, making it
rigid enough for the vice to squeeze it
through. This section should, if possibla be
made of Ground Flat Stock, sometimes
called Gauge Plate, hardened and
tempered to a light straw colour, although
if only one or two holes are being made,
mild stee! would do tha trick.

It will be seen that the device shown in
the drawing has two bits sticking out; one
is the punch, the other a spring loaded
locator which allows holes 1o ba punchad
at gven spacing along a length of work, a
combination of the distance between the
holes and the depth of the slot ensuring
absolute accuracy. Incidantally, thera is no
nead to mill the slot as two pieces of
gauge plate can be assembled with a strip
of mild steel in between and the assembly
screwed tagether. This will do as well, if
not better, than a milled slot.

It is all simple enough but, in the long
run, a great deal of time and accuracy can
be gained by making these simple fixtures.
The bending tools will work with mild steel
up to about %2zin. thick, depending on the
tightness of the bends and the size of the
vice. The hole punch should not be used
with metal of a greater thickness than
Yazin, The possibilities with simple tools
like this are endless and worth '°
experimeanting with. -
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BARRY
JORDAN'’S

LATEST
CREATION

est known for his working models of well-known machine

tools, Barry Jordan decided it was time 1o go for somathing

bigger, s0 ba has designed and built this small but practical
vertical milling machine, Its purpose? To help in the building of even
smaller models, the next example of which is not too far away. We
have been promised more details, but for now, here are a few
photos of the machine, which may be seen, together with all Barry's
other masterpieces at the forthcoming International Model Show.

2 SPE e o Do SRS
i iy i

A few statistics

Owverall height 28in.
Base size 6'zin, x 10in.
Table size 8'zin. x 2'2in.
Tabla to column 3in,
Table travel Sin.
Vartical movemaent of knea 3in,
Ram movemant 2pin.
Quill movement 0.5in.
Spindle capacity 0.25in,
Head tilt 60 deg, either side of vertical
Spindle speeds 180 to 3000 rpm
(Electronic variable speed

control)

Elactrics 250V AC
Building time 15 weeks (28.4.99 10 12 8.99)




TRADE COUNTER

been tested. We
which we

Please note that, unless otherwise stated, Trade Counter items have not necessari
give news of products and services which have been brought to our attention a

consider may be of interest to our readers

Tungsten Carbide and Diamond
gritted products from Eternal Tools

Based in Pershore, Worcestershire, Eternal Tools offer a range
of gritted needle files and rod saws, éither as singles or packs. The
tungsten carbide files and rod saws ara mild steel blanks with
tungsten carbide grit brazed onto them, allowing them to cut most
materials including metals, wood, plastics glass fibre, stone and
foams. The diamond files are steel blanks with diamond gnit
alectroplated onto them, sutable for dealing with the more
difficult materials such as tungsten carbide cutting tools,
engineering ceramics, marble, glass and carbon fibre,

The 160mm tungsten carbide neadle files are available with fing
ar madium grit in a vanety of shapes and comae with comfortable
wooden mushroom handles. They are offered either in a boxed set
of six or as singles at £5 aach or as a wooden boxed sot at £29.95.

The diamond gritted files are available in two lengths, either
180mm or 140mm, again with handles and in a total of ten blade
shapes. The longer variety cost £7.60 each as singles or £35 for a
pack of five, while the shorter ones are avallable at £5 singly and
£45 for a pack of 10,

The tungsten carbide gntted rod saws fit conventional coping
saw and hacksaw frames in lengths of 12in., 10in. and 6in, at £5,
£4.50 and £3.50 respectively,

Postage and packing costs are additional in all cases.

Eternal Tools, 159 High Street, Pershore, Wores. WR10 1EQ
Tel./Fax 01386 555909
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Additional ‘Worden’
kit from
Hemingway

The Waorden Tool
and Cutter Grinder is
an interesting
machine constructed
largely from sheet metal
components produced by
CNC punching 1echniques,
a process which allows the
major items to be produced
at a most economical cost.
These components and the
remaining raw materials and
items such as the molor and grinding wheel are supplied as three
kits, making it possible to complete the machine using a 3'zin.
lathe and a drilling machine. The Worden will grind lathe tools up
to a maximum of 12in. square to pre-set angles and will sharpen
the ends of slot dnlls and end mills up to 5ain, dismeter,

A new kit has been added to the range, comprising all the
punched, folded and welded components which, together with the
drawings and instructions, allows the builder 1o use his own stock
matenals for the machined parts and to source his own electrical
components.

The new kit is priced at £71.00 including VAT. P&P (UK only) is
£8.75. The drawings and ingtructions are available at £12.21 post free,

The full kit for the machine costs £316.81 including VAT, P&P £10.00,

A range of accassaries can be added 1o the Worden, including
atachments for sharpening slitting saws, woodworking chisels
and plane blades, a 6in. dia. sanding disc and a 4 face! twist drill
grinding jig.

Details of all these, together with information on castings and
materials for the full Hemingway range can be obtained by
sending four First Class stamps for the latest price list,

Hemingway, Wadworth House, Greens Lane, Burstwick, Hull
HU12 3EY Tel /Fax 01964 670701

Garryson Minidiscs

In a recent article, our contributor Peter
Clark was extolling the virtues of
Garryflex rubberised abrasive blocks for
obtaining a good finish on steal
components. The manufacturers of
these useful tems, Garryson
Limited now inform us that
they have introduced a new
range of ‘minidiscs’ - small
diamater abrasiva flap discs -
which are ideal for working
on Intricate workpieces, small
surface areas and in locations
with difficult access such as deep
narrow channels,

Available in a range of four grits (040, 060,
080 and 120} and diameters of 50mm, 65mm and 75mm,
the discs can be fined 10 screwed nose spindles or quick change
holders, both of which coma with Bmm shanks.,

Garryson products are available from good tool suppliers, but
in case of difficulty, contact them for the location of your nearest
distributaor,

Garryson Limited, Spring Road, Ibstock, Leicestershire LEG7 6LR
Tel. 01530 261145 Fax 01530 262801 email:
garrys usarve.com
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Peter Rawlinson’s
Spark Eroder

From Allan Gill, Wokingham, Berks

| am very interested in constructing the
spark eroder as described in Issue 57. In
the introductory article, under “Future
Projects’ In lesue 52, mantion was made of
the use of paraffin as the dielectric and the
lack of success in using water. Where from
the watar? Natural water, such as tap
water can contain many dissolvad
chemicals and as such becomes, not the
required dielactric with a very low
conductivity, more like an electrolyte. An
glectrolyte is a material in which the
companent pars split inte pesitive and
negative ions causing the conductivity, in
this case of the water, to increase
dramatically. The consequence of this is to
prevent the build up of the intense electric
fiald across the electrode gap necessary to
produce the arc discharge (spark). Pure
distilled water, having no dissoclved salts to
ionise (often referred to as de-lonised
water) will, hopefully, solva the problem
and lat tha local fire-chiafe slaep in peaca.

From Spehro Pefhany, Mississauga,
Ontario, Canada

Thank you for another interesting issue
of M.E. Warkshop. It reaches Canada with
some delay and | have been preoccupied
wilh other mattars, so it was only this
evening that | went through the article by
Mr. Peter Rawlinson {Issue 57) on the spark
erosion machine (EDM).

| would like 1o wam your readers 1o
modify the ‘Precautions’ that Peter gives
on page 54 for safety’s sake. One should
NEVER deliberately ground onesalf,
particularly at the wrist, since that
completes half of a potentially fatal circuit
through the heart JAll that is then required
is (0 touch a source of voltage with respect
1o ground (such as an appliance or tool
with a frayed cord) with the other hand
and the circuit is completed. Fibrillation or
cardiac arrest can result if the current is
high enough.

Professional wrist grounding straps
always. use a resistor (or two in series for
better reliability) of approximately 1
MOhm (1,000,000 Ohms). This conducts
sufficiantly to prevent bulld-up of static
electricity, but not enough to allow an
electrical shock to occur, owven at full mains
voltage.

In practice, & wooden banch top will
conduct well enaugh to prevent static
damage in most cases, provided you touch
the bench with some pant of your body
before handling the chips

| look forward both to future articles and
to building Mr. Rawlinson's project in
some farm In the months te came.

Soldering aluminium
From Colin Usher, Warrington Cheshire

In reply to the letter from Ted Wale,

Nova Scotia (MEW 15th April 1998) on the
subject of aluminium soldering, there is no
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obvious réason why the so called "Lead-
Free’ soldars will salder aluminium when
the traditional tin lead alloy does nol.

The plumbing industry, in response to
Health & Safety concemns regarding lead in
domaestic water supplies switched to a
lead-free solder soma time ago.

Most solders are produced with the
glectronics industry as the major user,
particularly the cored wire and solder
cream. The flux used in electronics
narmaily conforms to an accepted
standard of activity (the ability to remove
sails and oxides without compromising
long term reliability both mechanical
electrical ) known as AMA (Rosin Mildly
Activated). There are also R, RA & RHA
grades. It is almost certain that a model
engineer will (perhaps unknowingly) ba
using an RMA typé flux. This has a fairly
law lavel of oxide removing power as it is
designed to solder copper printed circuit
boards (usually pre-tinned or with some
other solderable coating, tin, gold, silver
atc.). It is safe to leave on the assembly
and can he painted over if required.

The lead-free solder picked up at B&Q is
designed to solder (relatively] massive
copper & brass water fittings, where any
internal flux residue is soon washed away
into tha haating system ar into the tap
water, This flux is known as Water Soluble
{rosin based flux is not water soluble).
Water Soluble fluxes usually have a vary
high level of activity and thus are more
able to ramove the very hard oxide layer
on aluminium, When using these, care
should be taken to ramove ALL traces of
fiux by copious washing in hot water &
scap, with a cold water rinse. Aluminium
soldered joints do eventually fail due to an
slactrolytic action between the solder and
the aluminium, but this can take years.

Flux also performs the secondary
function of preventing thae re-formation of
oxides as soldering proceads. Oxides form
faster at high temperatures and all metals
form an oxide layer, even silver and gold
This layar may ba vary thin and hard or it
may be thick and soft {iron), The parosity
of the oxide layer on steel allows moisture
to pass through the oxide film down to
bage metal and the oxidation {rusting) is
more or less a continuous process. Whan
non-porous oxides form, thay protect the
surface and prevent further corrosion.
Oxides may form very slowly (gold) or
very fast. (aluminium). Aluminium does in
fact corrode loxidise) very fast, but the thin
hard oxida film forms virtually
instantaneously, prevanting further
carrosion, This is what makes aluminium
so difficult to solder; as soon as you
remove the oxide film it re-forms. Very
hard metals are also difficult to solder, but
for other reasons.

The new "Lead-Free’ soiders are based
mostly on tin with additions of copper and
gilver, although many suppliers are
working on new alloys for the EU draft
proposals, See below.

There is an EU proposal to convert all
electronic manufacturing to lead-free by
2004, so it Is almost certain that the
conventional tin / lead solder alloys will
disappear and will not be available for
mode| use either. Solder manufacture is a

)]

complex procass and traditional soldor will
not ba produced in the small velumes for
model makers. Lead-free solder also
requires an increase in temperature of
approx. 40 deg. C. The joint is howaver
stronger but elightly duller and the solder
does not 'wet' as fast.

Differential for a “trike’
From Geoffrey Walsh, Edinburgh

A friend of mine, well ovar 80, thinks he
should get a trike for his pleasure and to
keep fit. His legs and arms are quite
strong, but he has a bad back.

Ha has tried a standard model but
found tha staaring vary haavy. This, | think,
i because on the models available in the
UK, anly one of the two rear wheels is
driven, Thus the machine is constantly
getting an unbalance force. Models are
available with a single rear whesl which is
drivan, the two front wheels being steered.
In these, | take it for stability, the rider is
reclined. These are probably much sasier
to steer, but the disadvantages are that:-

1. The person will have a much pooror
view than if he was upright

2. The vehicle will not be seen so
readily by other traffic

3. An old gentleman with a bad back
may find the posture awkward

4. Thay cost much more.

It geams that the problem could be
largely overcome by driving both rear
wheels of a traditional tricycles using a
differential back axle. Such a thing could
e mada in a amall workshop, but | would
like to know of a firm that could supply a
suitable differential gear ready-mada - or
of other solutions that may be suggested.

| have been told that tricycles of the
type | am suggesting are available in
continental Europe. but so far have not
been able to obtain any details,

Isolating an ‘artificial’
3-phase supply

From Alan Tudor, Allestree, Derby

| have a workshop detached from the
house and electrical power is supplied by
a household type twin and earth mains
cable (2.5mm) which runs underground
encased in thick walled alkathene water
pipa and protected by a 20-amp trip in the
houss consumaer unit, In the garage, the
supply line is terminated at a distribution
block with twao fuses, one for lights, the
other for sockets.

I am in the process of moving some of
the aquipment araund in the workshop
and at the same time wanting to improve
the satety aspacts |f possible. | would like
to incorporate an aarth laakage trp near
the doaor, firstly te give me a means of
isolating all the machines as | leave but
sacondly to give me greater protection



from electrical Tault.

In particular, | have an old milling
machine which has been doing good work,
but hes a 3-phase motor. This cannot be
replaced or rewired for single phase
becaust the speed range is obtained by
switching field coils in and out, and I'm told
it's just too complicated. it has bean
running for years now with artificial 3-
phase provided by a 240/440 vaolt
transfarmer and a bank of capacitors.
Under the circumstances. therefore, | am
concerned whether | would get protection
from a normal upstream 240 volt earth
leakage daevice in the event of an electrical
fault in tha 440 valt system. Although all
melal surfaces are bonded to @ common
earth, it seems to me that the 440 volt side
is Isolated from the earth leakage device by
the transformer. Can anyone offer advice?

Making small power

transformers
From A N Claridge CEng., MIEE, MINucE,
Mickleowver, Derby

| feel that | must commaent on both the
article on transformer construction by
Philip Amos (lssua 57) and the letter from
Mr Colin Long (Issue 58).

Having spent saveral years designing
transformers for a living, as well as
supervising thair manufacture, | would
suggest that Mr. Long is somewhat
misguided in his remarks.

Firstly, the kind of transformer described
in Mr. Amos” article is by no means
obsaolete. It occurs to me from the
reference to experience on electronic
products that Mr Long 8 mora familiar
with toroidal transformers, which have
some advantages in electronic systems,
but are rarely used in other applications.

Hig view that the demands of
transformer construction are beyond the
reach of amateurs is nonsense. The chance
of mishap, given aither some degree of
undarstanding or the ability to follow a
constructional description is probably less
than the risk involved in constructing a
steam baoiler for a scale loco. Only recantly
a mechanical engineer friend of mine has
made a completely sound spot welding
transformer working from my design
guidance.

The article by Philip Amos does,
however contain a number of errors, some
of which are of great importance. Me,
Amos is handicapped by his choica of
raference books which are both very out of
date in some cases, and in the case of the
J & P baok deal with large power
transformers. Refarences 2, 3, and 4 are
clearly aimed at non-specialists.

Among the errors is the fact that, axcept
for multiphase transformers, core type
construction is never used. Even with
these, both primary and secaondary
windings are on tha sama limb. The most
sarious is to claim that the power rating is
determined by the cross-sectional area of
the central limb, In fact, the power rating is
decided by the iron cross-sectian, the
winding window area, the magnetic flux
density and the current density. The latter
is fixed by considarations of temparalure
rise due to resistance heating and/or to the
‘regulation’, which is the fall in output
voltage with rising output current. The

type of load, particularly if it includes
rectifier circuits, makes a difference 1o the
regulation. To quota continuous currant
rating as an absolute figure, andto a
resalution of TmA is absurd. The
relationship of effective cooling surface
area 10 walts ganerated is the most critical
factor in deciding current density from
thermal considerations. If any reader foels
in naed of guidance over the manufacture
of a specific transformer, then | may be
able to provide help via the editor.

The later part of Mr Long's letter
contains a germ of truth in saying that an
earth strap should be taken to a true earth,
which may not be a watar pipe. However
his reference to a high value resistance in
the strap reveals that he does not
understand its purpose. Inserting a resistor
has nothing to do with discharging a static
charge; its purpose is (e protect the wearer
of the sarthing wrist strap from the risk of
electrocution should he accidentally come
into contact with the mains supply. It is
almost always the case that an electric
shock which does not entail a current in
axcess of 35mA i= not fatal. It is on this
hasis that the residual current protection
device which is now standard in most
installations 1s set to tnp the supply if a
leakage current of 35mA or more is
detected. The resistor which is often added
to the strap's wiring is there to limit any
current to less than this safe lavel,

Drills and tapers
From Derek Cooke, Katoomba, New
South Wales

Philip Amos' contributions are
interesting, instructive, and useful, and |
wonder if | might be allowed 1o add a
belated twopennorth?

With reference to the drill article, |
would like 1o give a boost ta those drills
with a pilot point. They are ‘perfect’ for
drilling sheet metal, and they make useful
counterbores for Allen Head screws. They
seem 10 make a less accurate hole than
jobbers’ drills, but if you are about to
conwvert a solid bar into a hollow one, they
make as good a starter as any, particularly
as thay require a lot less ‘'shove' than the
jobbers’ drills. The bottom of the
counterbore is not dead flat, but | have a
theory that this gives a better grip to the
Allen head. When the hole has 1o be
precisely placed, pilot drill with a drill the
same size as the pilot on the ‘patent’ drill
(or a shade smaller) then eounterbore,
following up with the clearance drill,

| enclose a photostat of the Reliance
Drill Grinding Jig, which has been a great
support for nigh on 50 years. My first
maching tool was a Wolf ‘Cub” pistol drill
with a stand and other bits and bobs, and |
found | was blunting twist drills at a fast
rate, and being slow at hand grinding
them, | jumped in when | saw the jig in Mr
Swindell’s shop window, near where Percy
Street joins the Haymarket in Newoastle-
upon-Tyne. | have only sean one othar
since, in a second-hand toal-shop up near
the Moonee Ponds (a place made famous
by an Australian comedian). It was rather
pricey at 26/5d (£1.32), which would be
about £30 in today’s pennies. It has anly
ange draw-back: turning the dnll through a
precise 180 deg. After | had spent some
time mulling over this problem, | got so

good at doing it that | bothered no more. It
makes paints that look just like those on a
brand new Dormer drill, if anyone would
like further information, | will park the
details with the Editor. (How did |
remembar the prica? | didn't. It is printed
an the instruction leatlet, the front of
which provided the picture. The No. 3
model for drills up 1o Zin. was over £6.00).
On the subject of taper turning using
the topslids, | use the following method.
Chuck a scrap of steel and centre drill for
the point of a 2 MT, and support its tail
with & centre in the tailstock. In the case of
a taper to fit in the mandrel, which like
Philip's is 42 MT, a lsrger piace of steal is
required in the chuck, and it§ shoulder
turned to an included angle of 60 deg. to
fit in the big end of the 412-2 MT adapter,
and a 2 MT centre fits the little end. (For
years |1 thought that 472 MT was a
Taiwanese leg-pull, until one day looking
up a taper in tha 24th Edition of
Machinery’s Handbook, | found it theral,
The DTl is next fixed in its tool-holder
maunting, and brought 1o centre height
and horizantal using a gauge at the stylus
and, and a bullseye spirit leve! resting on
the glass. The cross-slide is now locked,
and an altempt made to rotale the topshde
with tha DT stylus in contact with tha
centre. The gib |s tightened to the
minimum which allows no rotation.. This
performance is repeated with the cross-
slide. The topslide is now made to run
parallel with the test taper. it now only
needs a tool to be fixed to centre height,
and after all that trouble, one runs off at
least half a dozen {of the 2 MTs anyway),
Being of a pessimistic nature, | test the first
one off the rank by dropping it into a
suitable sockel from a couple of
centimetres height. If | nead a drift to get it
out, | assume it's OK to go ahead. Should
this ever fail 10 happen, | would go back to
square ong. With the 472-2 MT adapter, |
found, shock, horror, that while the two
tapers ware concentric at one énd, they
were about 0.01 min, out at the other, so |
rotated the adaptar so that the half-way
mark between min and max, was
presented to the DTI stylus, Being over 60
years away from the days when | could
salve problems in solid geometry with
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some degree of nonchalance, | haven't
triad to work out the error of having the
tool a bit on the low side, but would
hazard a guess that if the tool were say
0.1mm low, the consequent waisting of a 2
MT would ba of the arder of a micran,

To match a pair of tapers ‘perfectly’, the
following is a soveraign remedy. Rouah
out the male taper first if there is much
material to rermowe, and then use the
topelide to bore the fomale taper. Run the
spindle in reverse, and use the boring tool
behind the male taper to finish it. There is
of course no need ta check on slide
‘wiggle’ in this case, as it cancels out. And
you can use the SC chuck, and you have
the fermale 1wper on hand to check on
depth of engagemant.

Machining hobs
From Peter J. King, Christchurch, New
Zealand

| have read with interest the excellent
anicles on the subject of Hobs and
Hobbing in editions 56 & 57 of ME
Workshop. Of possible interest for this
sarins of articles is a persoanal
‘hobbyhorse” of mine: that is using some
of the possibilities of a built-in screw-
cutting gearbox, viz.:-

The basic requirement for cutting
Imperial DP worms and also hobs is a
lathe with & 4, 6. or B tpl leadscrew, o
sorewcutting gearbox with a reasonable
salection of normal pitches and a set of
four gears that initially you will probahly
have to buy. Thesa are 20t, 501, 51¢, 7Tt
(77790 x 517200, These gears will replace
the usual fixed 1 : 1 ratio betweean the
mandral and the gearbox.

The method is to use a mindset that
recognizes the gearbox/leadscrew
combination for what it in effect is - a
variabla pitich leadscrew. If this is than
combined with a gear drive from the
mandrel to the gearbox that provides a
ratio of 1: 3.1416 (and in most cases
powar input s made to tha leadscrew not
the mandrel) then what we have achieved
is that any pitch of ‘threads per inch” set
on the gearbox is spread out to become a
‘DP* pitch on the work.

So if we take for example: set 16
threads per inch on the gearbox and
multiply tha input drive by 3.1418. We
have movad the cutter by 16 tpi x 3.1416,
which is the same pitch as "16 per inch of
diameter’; the thread (or rack) form cut will
ba 16 DR 16 tpi = 0.0625in. pitch,
muitiplied by 3.1416 = 0.19635in. - righl on
to 5 decimal places! BUT DO NOT
DISENGAGE THE LEADSCREW HALF
NUTS DURING THE OPERATION!

Some of the largar (and mora
expensive) Chinese and Taiwanese lathes
sold hera in New Zealand have this pi-
factor for cutting DP worms built in as
basic by means of a differential
mechanism, which is what gave me the
idea in the first place. | have saved
others doing the weeks of conjugate
fractions with ‘Brocot’s’ tables to get
those four gears! Six gears wilii give you
an acourate ‘pi’ to about 12 places, but
you can work it out.

| stamed on the above bacause my lathe
did not have the standard set of gears, but
like many modlern lathes has instead a
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semi-fixed ratio between mandrel and
gaarbox, making the tables of gears for
cutting OP worms useless, as | did not
have the gears.

All the above should be “one arm behind
tha back” stuff to real model engineers
even the very model of 3 'Modeal’ engineer
may be tempted. | do not know if any of
the above will work on metric gears as |
hava not given it any thought. Parhaps one
of the ‘ancient wise onas” of the hobby
would cara 1o comment.

Jacobs chucks

- a warning
From Philip Bellamy, Brutten, Switzerland

In M.E.W, for July & August {No.58),
thare was an article by Bill Morris on
dismantling and cleaning Jacobs chucks.
While in principle there was nothing
wrong in his description, there are two
points that were left out, which are very
important if no damage is to be done 1o
the internal chuck threads.

if the jaws are fully retracted, then the
lip at the rear of the internal taper bore a1
the raar of the outer shell will foul the réar
teeth of the jaws and these teeth might get
broken. Equally, if the jaws are fully
extended, then the internal split threaded
ring will be forced sgainst the rear of the
groove, When the outer shell is being
forced off this split threaded ring, it will
mean that excessive pressure will be
applied to the teeth of the ring and jaws.

FOR SALE

® Myford lever oparated coliet chuck,
£5D
Tel John on 0151 521 1346 (Liverpool)

® MEW, back numbers 3, 7, B9 and 10
in good condition.

Pleass call Gordan Cave, Tal 01628
631873 (Mnidenhesd] any time.

@ Hoavy gauge stmnless staal drip tray,
dit x 2f1. Sult Myford, Boxford or similar.
£50 o.n.0,

Tel. 01625 576709

To overcome the above two possible
problems, it is best to count the number of
turns that the outer shall revolves 1o fully
maove the jaws between the hwo extremes.
Halve the number of turms and set the
outer shell at this pesition, it will probably
be necessary to make a further ring for the
front of the chuck to protect the jaws.

The photographs in the original article
clearly show the internal taper and the rear
lip in the outer shell, however | have made
a skatch 1o make this more clear.

Model engineers ‘on air’
From Pate Neave (GADAN), Manningtree,
Essex

| have been ‘volunteered' to wrile you
as one of a small group of three Radio
Amateurs who are also actively into model
gngineering.

We have a weekly informal chat or "‘Net”
as it is known in Amateur Radio jargon:
every Thursday starting at approximately
09.30hrs Clock tima.

Thera is an intarchange of ideas and a
wide variaty of engineering topics are
discussed at length. This usually lasts
abaut an hour or thereabouts and has now
be&n operating for over two years.

Wa are aware that there are othor
madel enginears who are also Radio
Amateurs, but may not know of gur
weakly Net. They would be very welcome
to participate in the discussions.

The Net is on the 80 Metre Band on a
frequency around 3.660 Khz SSB Mode.

Clock-wheel engine
From George Swallow, Dorking, Surrey

Refarring to the design published in
Issue 60. | would be pleased ro deal with
any querias via e-mail on
swallow@beechcottage98.fraeserve.co.uk

WANTED

® Compound table base for the
Hobbymat BFE 65 vertical mill. Would
considar suitable alternative to adapt.
Peter White, 32 Hoe Lane,
Essex RM4 1AU Tel. 01992 812218

® Good roadable copy of CENTEC 2B
milling machine handbook, £20 paid.
Tony Crosse, Beech House, Bank,
Lyndhust, Hants. S043 7FD Tel 01703
282672

Would readers wishing to make use of this fecility please note that the maximum total value of iterns
accepted for a For Sale” entry is £50. To advertise goods of a greater value. pledse contact our Classified
Advertisament Dopartment Ploase indicate clearfy if an fevr is imterded for Link Up.
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