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On the

Editor's Bench
Talks atMMEX2020
Later in this issue in news about theMidlandsModelling Exhibition is exciting
news about the return of lectures. This year the talkswill be given bywell-known
contributors toModel Engineers’Workshop andModel Engineermagazines, and I’d
like to expressmygratitude to everyonewho has offered to take part.
I’m hoping to attend all the talks and look forward to some interesting discussions
after each one. I hope that plenty of readerswill be able to come along for at least
one of an interesting andvaried programme of lectures.
I will be giving one of the talksmyself. It’s grown out of a talk I gave to the SMEE
in 2018 onmyexperienceswith ‘fusedfilament’ 3D printing. I will be updating it to
reflect some of the lessons I have learned since, andmymore recent experiences

of SLAor resin printing. I will also be running demonstrations of 3D printing on the
SMEE stand,whichwill be a new challenge forme!
If you have anyquestions about 3D printing, or issues you’d like explored or
even have an itemyou are interested in having 3D printed, dropme an email at
meweditor@mortons.co.uk and Iwill see if it’s something I can cover at the show.
The photo shows one ofmymore recentmodels, printed on theHalot One Pro – the
figures are Tamiya ones..
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OneMan and His Mill

August 2023

OneManandHisMill
–Adcock&Shipley2E
Andrew Johnstonbought this heftymill on impulse, but has found it avery
usefulmachine in hisworkshop.

I had a small workshop,with a pillardrill and lathe,while I was at school.
Themachineswere soldwhen I left

school and startedworking away from
home. Fast forward someyears; now
that I have a propertywith a double
garage, I have been able to build up
aworkshop again.Myfirstmachine
toolswere a HarrisonM300 lathe and
a Bridgeport vertical mill. Both of these
machineswere chosen as being suitable
for a 4” scale traction engine build. I
am a professional engineer, mainly in
electronics and signal processing, butmy
only formal craft qualification is O-level
metalwork.

Acquiring theMill
After setting up a basicworkshop I
kept an eye on adverts, both online
and inmagazines, looking for further
purchases ofmachines and tooling. In
due course I saw a trade advert for an
Adcock& Shipley 2E universal horizontal
mill,photo 1, at an advantageous
price. I had brieflyused a Cincinnati
horizontal millingmachine back in the
1970s,while training at the Royal Aircraft
Establishment at Farnborough. I am
normally quite cautiouswhen it comes
to purchases. But in this case the price
was so lowthat I threw caution to the
wind. I phoned the trader and checked
that themill was completewith overarm
and arbor support. I was assured
that thiswas the case and I agreed
to purchase themill. Itwas also to be
suppliedwith 1” and 1-1/4” arbors. The
mill weighswell over one and a half tons,
which I can’tmove bymyself, so I asked
the trader to organise delivery. Cost
of themill was £175, and deliverywas
£200. Themill was duly delivered using a
Hiab lorry. Atmy insistence themill was
placed inside the garage, on the concrete
floor, rather than on the gravel drive A&E 2E Horizontal Milling Machine

1
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forcefully, that 32mmwas not the same
as 1-1/4”when it came to arbors.We
agreed that a 1-1/4” arborwould be
supplied for the cost of the postage.

TheMill and Controls
TheAdcock and Shipley 2E is a universal
horizontal mill. Thismeans that the table
can be swivelled allowing helices and
spirals to bemachined in conjunction
with a universal dividing head. The 2E is
a fairly small horizontal mill with travels
of 23” in X, 8” inYand amaximumof
16” between spindle centre and table
top.Myexample hasmetric dials. The
mill has a nettweight of 3,472lbs. It has
beenmoved up and downmyworkshop
twice, using rollers and a crowbar, before
settling in the place shown. Several feet
were knocked offthe end ofwall, visible
on the left in photo 1, to accommodate
themill.
Electrically themill has threemotors:

a dual speed spindlemotor, a 1hpmotor
for the table X-axis power feed and a
fractional horsepower coolant pump.
Themain spindlemotor is two pole in
high speed range and four pole in low
speed range. Aswell as switching poles
themotor configuration changes from
star to deltawhenmoving fromhigh to
low range. In the high range themotor is
5hp, but in low range, due to the change
to delta, is 4hp rather than 2.5hp. I have
a 3-phase supply at home, so connection
was simple via an isolator and a 5-pin
3-phase plug although the neutral is not
connected.
Themain electrical panel is shown in

photo2. The lever switch top right is the
main isolator. Belowthat are two sets
of on/offpush buttons, for the spindle
motor on the left and the coolant pump
on the right. Belowthe pushbutton
switches are two rotary switches. The
one on the left controls spindle direction
and the one on the right is for high and
low speed ranges of the X-axis feed rate
motor.
Themain spindle taper is INT40. These

are self-releasing tapers. The drive is via
two dogs rather than relying on friction
within the taper. The spindle is driven by
fixedmultiple belts to a gearbox. Spindle
speed is changedwithin the gearbox by
a ring and lever on the righthand side
of the column,photo3. The lever at
the top can be rotated to bring sets of
three speeds, marked on the outer ring,

outside. After delivery I discovered that
the supplied arborswere 1” and 32mm. I
queried thiswith the trader andwas told
in no uncertain terms that 32mmwas

the same as 1-1/4”. I received a phone
call from the companyowner shortly
afterwards, who apologised and said
that he had told his colleague, equally

Main Electrical Panel

Speed Change Arrangement

2

3
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to line upwith the label on the left. The
four sets of three speeds are delineated
by the thicker radial lines on the outer
ring. One of the three speeds in each
set is selected by the lever on the inner
ringwhich can be horizontal (as shown),
up, or down. Belowthe rings is a lever
operated electrical switchwhich changes
between the high and low speed range
of the spindlemotor. In photo 3,with
the electrical switch in high range, the
spindle speed is set to 234rpm. There are
12 speeds in high range from60rpm to
1200rpm, and another 12 in low range
from 30rpm to 600rpm.
In use the spindlemotor runs

continuously, and the spindle is engaged
with a clutch lever. The clutch levers (one
on each side of the column) can be seen
in photo 1, towards the top of the column
and leaning forward, partially hidden by
the lowvoltage light.
The table X-axis feed is engaged by

the vertical lever in the centre of the
table at the front. The tablemoves in
the direction that the lever ismoved.
The lever actuates an electrical switch
which enables the feedmotor. A range
of nine feed rates, in both high and low
speed ranges, are selected using two,
three position, mechanical levers, photo
4. The table feed is all geared,with the
final drive to the leadscrewbeing a pair
of skewgears.
TheYand Z axes have adjustable

mechanical stops to limitmovement.
Rather thanmechanical stops the
adjustable stops on theX-axis trip the
feed lever and thus disengage the table
feed.

Accessories
As part of the general workshop
equipment I have a range of accessories
such asmachine vices, angle plates, a
rotary table and a dividing head. For the
A&Smill specifically, I have bought Int40
adaptors, Clarkson style collet chucks,
in smaller and larger sizes, with both
imperial andmetric collets. I also bought
a Dedlock200 chuck. Although the
Dedlock system is obsolete commercially
I havemanaged to obtain enough
cutters tomake itworthwhile having
the chuck,photo5. The onlyAdcock
and Shipley accessory I have for the 2E,
is a vertical milling attachment, bought
on an auction site,photo6. All of the
accessories are second-hand.Vertical Milling Attachment

Milling Chucks and Dedlock Cutters

Feed Rate Plate and Levers

4

5

6
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HSS Milling Cutters Slab Milling Hot Rolled Steel

I have 63mmand 80mm insert face
mills on Int40 taperswhich are useful
for cleaning up large areas. The spindle
speeds cover a range fast enough for the
facemills; however, feed rates are the
limiting factor andmean that the spindle
speeds also need to be limited. Themill
would have been designed for usewith
HSS cutters, so the feed rate limit is not
a surprise. I have also been buyingHSS
cutters for the horizontal mill over the
years, almost all second-hand or newold
stock,photo 7.
Themill camewith a drawbar threaded

5/8” BSW. I made another drawbar,
threadedM16, for the newfacemills and
accessories.

Using theMill
Although boughtwith no clear idea
inmind of thework to be done the
horizontal mill has proved to be very
useful. Theworking area is smaller than
myBridgeport but the horizontal mill is
considerablymore rigid and powerful.
Consequently, it can shiftmetalwhen
there is a need,photo8. I mostly run
HSS cutters andflood coolant.
Aswell as normalmilling operations

themill is useful for gear cutting, both
vertical,photo9, and horizontal when
the gear is too big to fit under the
spindle,photo 10.
Themill also proved useful for free

hobbing awormwheel after gashing on
themill with an involute cutter and the
table set over at the helix angle,photo
11. The hobwas homemade from silver
steel andwas designedwith a screwcut
end tofit a Clarkson style chuck.
On a universal mill the table swivels,Horizontal 5DP Gear Cutting

Vertical 6DP Gear Cutting

7 8

9

10
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Free Hobbing aWormWheel Table to Dividing Head Gearing

Cutting a Helical Gear

allowing themachining of helices and
spirals. One use for this is the production
of helical gears. Tomachine a helical gear
a universal dividing head is geared to
the table feed so that as the gear blank

rotates it alsomoves axially. The table is
swivelled to the helix angle of the gear to
be cut. The combined rotation and axial
movementmean that theworkmoves in
a helical path past the cutter. For cutting

a helical gear the gearing between the
table and dividing head is shown in
photo 12. The cutting of a helical gear is
shown inphoto 13.
Themill can also be used as a

1211

13
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Horizontal Boring Fly Cutting an 8.6” Diameter Surface

1mm and the feed was 0.2mm per rev.

Conclusion
Although theA&S2Emillwas an impulse
buy it has turned out to be surprisingly
useful, in particular to support the build
ofmy4” scale traction engines. If room is
available, Iwould thoroughly recommend
acquiring a horizontalmill to complement
themore commonlyfoundverticalmills. �

simple horizontal borerwith a boring
head,photo 14. This setup has been
extensively used for the cylinders and
liners onmytraction engines.
The rigidity of the mill is also helpful

when fly cutting large diameters. In
photo 15 an 8.6” diameter is being
fly cut on a 4” scale traction engine
cylinder, using an HSS tool bit and
a homemade fly cutter. Note the

curved end to the fly cutter body. The
fly cutter body is 8” diameter which
helps to simplify the tool setting. For
diameters larger than 8” the table
can be set at the correct radius using
gauge blocks, minus 4”, against a
suitable reference surface. The tool
bit is then adjusted to just touch the
reference surface, without moving the
table. In photo 15 the depth of cut was

1514
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Bob’sBetterBevels
–Postscript, part 1
BobReevedives into thebig boxofbetterbevels that resulted from
his experiments

P art five of Bob’s Better Bevels
(MEW322), was about high
ratio bevels. It finishedwith the

question as towhat to dowith all the
bevels I had produced.What follows
provides a couple of answers.
The first example was a suggestion

for an alternative solution for a variable
angle drive. This was required to actuate
the brake on the tender of a locomotive
being built by fellow SMEEmember
Brian Neale. Photograph 1 shows the
original solutionwhichwas effectively
a pair of inserted tooth bevels which
might also have been described as a
pin-wheel drive.
Spacewas very tight, and the entire

mechanism had tofit in a 1” cube. An
alternative usingmy standard bevel

Alternative drive using bevels.

available. The 15 & 30 toothMod. 0.5
bevels could easily have beenmadewith
fewer teeth or smaller teeth if necessary
and the rectangular aperture inwhich
the gears sit is only just above the
required size. The vertical rod is just a
support for display purposes.
There was, however, the question

of reversing the direction of rotation.
At first glance the pin wheel drive
reverses the direction as does the bevel
gear drive; or does it? photo 3 shows
the bevel gear drive rotated a small
angle from photo 2.Which certainly
looks like the input and output rotate
in opposite directions.

gears is shown inphoto2. The bevel
wheels already existed, so the design
has not been optimised for the space

21

3

Pin wheel brake drive,
Courtesy B Neale.

After a partial rotation
of the input.
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Howeverphoto4 shows thevariable
angle drive folded up.The handle and
pointerhave been aligned at the top.
Rotating the handle through a small
angle again nowhas a different outcome.
This time,photo5, they appear to

rotate in the same direction! Inwords of
their own choosing, readersmaywish to
describe howthe rotations can be both
the same and opposite!

For the next example Iwanted
something thatwould usemore than 3
bevels, preferablywith at least one of
the high ratio bevels. I decided that a
differential gear drivemight provide just
such an example.
Photograph6 shows a simple

differential asmight be found in
a conventional car powered by an
internal combustion engine. The drive is

provided by the small handle, and for a
car, thewheelswould be attached to the
two shafts protruding at right angles to
the drive.
The shaft at the bottom is in two

parts, meeting at the centre in a
running joint. The idea being to provide
alignment and rigidity for the sun and
planet gears. It is a replica of the axial
shaft through themodel.
It sort ofworked –sometimes! At other

times itwould seize solid and remain so
until I started to dismantle it, when it
would suddenly free up andwork again.
When I showed fellowSMEEmembers,
therewere useful suggestions like “How
about a squirt of oil”, but no satisfactory
explanation ofwhatwas going on.
Therewas a consensus that the gear

locations could probably be improved
so thatwas the starting point for a re-
design. Figure 1 shows the newdesign.
Which provided amore ridged yolk for
the sun and planetwheels, eachwith
individual control over themeshingwith
its neighbours.
Details of this arrangement can be

seen inphoto 7. Thiswas a slightly
different approach to the usual method
of adjusting themesh of bevels by
sliding them along the shaftonwhich
they aremounted. The two planet bevels

4

5

Drive folded.

Rotation in the same
or a different sense?

http://www.model-engineer.co.uk
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are free to rotate on theirmountings
but constrained by a shoulder on the
threaded end of the shaft and afixed
washer at the other end. Thefine thread
and lock nut allows careful adjustment
for optimummesh. The example
shows the shaftsmounted in a scrap of
aluminiumused to ensure a snugfit of
the threads in the aluminiumyolk.
The arrangement for the (axial) sun

wheelswas similar, but the shaftdid not
have awasher and rotatedwithin the
axial threaded sleeve. Itwas retained by
a collar at the outer end and the bevel
fixed at the other end.
This versionworkedmuch better

than the previous one. It needed a bit
morework to add ball bearings for the
yolk rotation and for the addition of an
operating handle;photo8.
Initially therewas still an occasional

tendency for it to seize up until on
one such occasions I noticed a distinct
click as I dismantled it. It suddenly
occurred tome that the same sort
of click sometimes occurredwhen
dismantling a locking taper. I began to
suspect that themodifications to the
tooth geometrymightwell result in a
locking taper if forced intomesh too
far. Careful adjustment of the endfloat
on each of the four bevels fixed the
problem byproviding tighter control on
themaximummesh. However, there did
seem to be some sort of servo action
which encouraged over-meshing. Not
whatmight have bene expected since
bevels, like helical spur gears, exert
axial loads on theirmounting shafts.
These loadswould tend to push the

6 7

8

Simple differential.

Finished experimental differential.

New fitting arrangement.

Figure 1. Improved differential design.
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bevels apart. Possiblyworthyof further
investigation at a later date.
Therewas an immediate need for

fixing the differential to something
substantial to keep it in placewhen
turning the handle.
Photograph9 shows the differential

clamped to a rather scruffy, but
substantial steel plate. The plate came
from a heap ofmilitary surplus and has
been repurposedmany times.
In order for the differential to

demonstrate how itworked in practice
I felt it needed a bitmore elaboration
to be a convincing demonstrator,
startingwith some roadwheels from the
internet,photo 10.
But the operating handlewas now

inconveniently in themiddle of the
plate and themodelwould have
benefited fromdemonstrating howthe
drivewould be applied in automotive
practice. The handlewasmoved to the
edge of the plate, whichmightwell be
considered a corollary of Parkinson’s
Law (Ref 3) i.e. “Equipment expands to
occupy the space available”;photo 11.
The eagle eyedmight also spot that
the two universal joints have yet to be
aligned correctly.
The demonstrator then replicated

automotive practice for a front engine,
rearwheel drive car, the only thing
missingwas an engine. In deference to
themove to electric cars I decided to use
an electricmotor. I plead poetic license
at this point, since no electric car that I
knowof has this type of drive train, but
some do have differentials.
Photograph 12 shows the result.

Whichwas not intended to be the
final layout, butmore of a test bed to
findwhat power and speedmight be

12

11

9 10

Differential attached to base plate.

New handle arrangement.

Motor experiment.

Road wheels fitted.
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BetterBevels – Postscript

August 2023

2:1 increase in speed, but the torque
requirements to do thiswere beyond the
simple sheetmetal mounting provided
with themotor. Itwas seen visibly
bending under the strain.
My second attempt incorporated a

more robustmounting for the gears
and a separatemounting for themotor.
That didn’twork either! The original
problemwith the differential was that
itwould lock solidwithout anyobvious
provocation and the same thingwas
happening again.Photograph 13 shows
the construction,with brass bushed
bearings similar to those used earlier.
The tool in the foregroundwas to adjust
themesh of the bevels.
Puzzled, I put the gears back on the

test rigwhere theybehaved impeccably.
The problem had to be in the bearing
arrangement. Since the gearsworked
with the ball bearings on the test rig,
I changed the design to ball bearings
using a cassette type arrangement as
shown inphoto 14.

l To be continued

appropriate for themotor.
At that point a visitor arrived and

parked a fourwheel drive version of
the Fiat Panda on our drive. That had a
transverse engine,which did drive the
rearwheels (aswell as those at the front).

Such a layout, would bemore compact,
andmust surely have used yet another
pair of bevels!
Myfirst attempt at a suitable bevel

arrangement to power the demonstrator
was unsuccessful. I had opted for a

13

14

Troublesome arrangement…

Cassette bearing arrangement.
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Beginners’Workshop

BEGINNERSWORKSHOP
These articles byGeometer (Ian Bradley)werewritten about half a century ago.While they containmuch good advice, they
also contain references to things thatmaybe out of date or describe practices ormaterials thatwewould not use today either
becausemuch betterways are available of for safety reasons. These articles are offered for their historic interest and because
theymay inspiremoremodern approaches aswell as reminding us howour hobbywas practiced in the past.
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ASmallMachine

My first attempt was to make a circular cut off saw.

My second attempt at conventional reciprocating saw.

ASmall
Machine Saw
Alan Jackson took fright at parting large diameters and didn’t enjoy
hacksawing, so hemade amachine powered saw and it’s been serving
himwell for over thirty years.

Imade this saw in about 1980. Trying topart offa 2-inchmild steel bar in the
4.5inch Denham lathe I had thenwas

a terrifying experience, leaving the only
alternative, a hand powered hack saw.
Whoever came upwith the name ‘hack’
sawmust have been joking, because
my sawnever hacked, it just slowly cut
a less than straight cut through the bar
no hackingwhatsoever. So I decided to
mechanise the hacking process as best
I could.
In the company I thenworked at there

was an industrial version in themachine
shop,which could effortlessly saw
through 2 inch and larger steel sections.
You can seemyefforts atmaking a
smaller version inphoto 1. I made the
patterns and had the castingsmade by a
local foundry at a then reasonable price.
It is very difficult to do this in today’s
world due to health and safety rules etc.
Resulting in closing these small, and,
sorry to say, large enterprises down, but
that is progress, I suppose.
(Note to self “I must not be too

cynical”)
It looked just the business, but it

only looked, it did not walk the walk as
they say.
Themotorwas geared down 1 to 6 by

thewormdrive at the sawblade spindle
but itwas just not rigid enough. The
circular blade just chattered likemad.
I tried adding some inertia to the blade

by adding aweightedflywheel, (actually
a 4-inch chuck) but it did not helpmuch.
So I had to give upwith this design

and converted the rest of the parts to a
conventional reciprocating saw shown
inphoto2.This hasworked reliably
formore than 30years. It is slow, to cut
through a 2-inch barwill take about 30
minutes or so, but it does a clean square
cut. I knowthe better option today

2

1
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would be a band saw, butmy little saw
does not take upmuch room and does
its best.
Photograph3 shows the righthand

side view. The base ismade from
a length of 4” x 2” steel channel. I
remember it took a lot of effort to
produce a smoothflat top surface
byhand. Fourmounting points fixed
by screws on the inside have rubber
support blocks added to them. The
vice jaws slope at 10 degrees to the
vertical. I reasoned that thiswould hold
the part to be sawnfirmly down to the
base. It has proved to bemost useful,
smaller round or square sections etc.
can also be clamped by adding a larger
round section between the vice jaws as
a spacer, and angle sections are nicely
held down to the basewith their edges
face down. The jaws can be rotated in
15-degree increments to 45 degrees, an
indexing pin is inserted in the rear jaw to
hold its position.
The pivoting arm is a length of 2”

Righthand side view.

The pivoting arm locked in the setting position.

3

4
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ASmallMachine

Photograph4 shows the pivoting
arm locked in the setting position held
by the far support point being clamped
by its locking lever.Photograph5 is a
closerviewof the vice jaws.
Photograph6 shows the pivoting

arm in its parked position . The label on
the single phasewormgearedmotor
Photograph7 shows it runs at 56rpm
which seems about the right speed.

x 1/2”mild steel bolted to the end of
a 1” dia bar spanning the twovertical
supports. The support points are split
and can be clamped to the pivot bar. One
side is clamped up just enough for free
movement and the other clamp has a
lever to clamp and lock the pivot arm in
the high setting up position.
The sliding saw frame is simply

constructed from aluminium 1” x 1/4”flat

bar spaced outwidthwise by aluminium
spacers and lengthwise by 1/2” steel
galvanised pipe sections. Thewhole
assembly is tied together by tension bars
inside the pipe sections. The lower pipe
section has a flatmachined on it to face
against the underside of the pivoting
arm.A 10” hack sawbladewith the teeth
cutting on the return strokefits into the
frame.

A closer view of the vice jaws.

The pivoting arm in its parked position. Label on the single phase worm geared motor.

5

6 7
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Themotor can run in either direction
but I found that it cuts better on the
return stroke so the output spindle
turns anticlockwise. The righthand pivot
support has a clearance hole for this
output spindle.
The lefthand support shown in

Photograph8 showsthepivotbar
extending throughthe support andthis
has a stop limit barextendingdownwards,
ontowhich aneccentric disc ismounted.
Acentre off, two-way, switch ismounted
just belowthe stop limit bar.The eccentric
disc is rotated and locked inposition, so
that as thepivoting arm reaches its lowest
point against the stopthe eccentric disc
moves the switch to theoffposition.The
switch can alsobemovedto theother
onpositionwhichwill reverse themotor
direction. I have tried this outwith the saw
blade reversed it is notmuchdifferent
fromthe anticlockwisedirection.However
it doespresent aunwornpart oftheblade
intooperation.
Photograph9 shows themotor

gearbox squeezed in between the pivot
supports. The base of the gearbox has
tappedmounting points, enabling it to
be bolted to the base.
Photograph 10 shows themotor

start and run capacitormounted under
the base inside the channel section.
Please excusemy rather scruffywiring.
The crank arm and connecting bar are

shown inphotograph 11. Oilite bearings
are fitted at the rotating points. the saw
has a stroke of 3”.
That really sums it up maybe one

day I will get a band saw, but now I am
at the crossroads between upsizing
myworkshop and dare I mention it
downsizing. �

The pivot bar extending through the support. The motor gearbox squeezed in between the pivot supports.

Motor start and run capacitor mounted under the base inside the channel.

The crank arm and connecting bar.

11

8 9

10
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Scribe a line
YOUR CHANCE TO TALK TO US!

Readers!Wewant to hear from you! Drop us a line sharing your advice, questions
or opinions.Why not send us a picture of your latest workshop creation, or that
strange tool you found in a boot sale? Email your contributions to
meweditor@mortons.co.uk.

Myford Dials –Washer
Details
DearNeil, a UK reader has asked about a source for the
EPL25wavewasher used to set the friction in the resettable
Myford dials inmyarticle (MEW328). Apparently not all
suppliersworldwide use this code number for the 25mmx
32mmwavewasher.
UK online supplier Bearingboys.co.uk stocksWave Spring

WasherW61510 thatwill do the job. It has lesswave height
and one reader reports increasing themain hubwidth
from .220” to .260” to compensate. Another reports that
springfasteners.co.uk sells awavewasherwith a closerwave
height, listed as an EPL24.
They also stock the required 32mm internal circlip, listed

as D1300/0320.
Your local bearing shopmaywell stock them too. The

wavewashers are used to set the preload on bearings in
electricmotors, so a commonly used item.And the 32mm
internal circlip is a standard size. 32mmbeing the size bore it
fits into, so itwill be a bit bigger in its uncompressed state.
Happy twiddling.

PeteBarker,Australia

Component Tester
DearNeil In recent issue 228, of themagazineModel Engineers
Workshop, appears an article (page 44) on the construction
of kit JYETechsM162 LCR electronic component tester kit for
testing resistors, capacitors and inductors. The articlewas
written byStubMandrel.Where can this kit be purchased? Do
theyhave awebsite for ordering this kit?

GeoffGrosguth, byemail

Hi Geoff, there are various sources, but JYETech’swebsite is:
jyetech.com/m162-lcr-meter/ - Neil.

Waverley
DearNeil, I amwriting to sayhownice itwas to see
a picture of theWaverley in your July 2023 editor’s
bench. I grewup inAppledore on the riverTorridge in
North Devon andwe often sawtheWaverley sailing
to or fromBideford. Itwas lovely to see her looking
good despite the contretempswith Brodick Pier and I
hope she hasmanymore years left.

TomCooksley, byemail.

CNC Router
Dear Neil, I am looking at buying a CNC router from
China. A semi-professional / hobby type router size
6090with a 2.2 KW spindle drive bwin linear bearings,
ballscrews, Nema 34 drives andmotors. It is forwood/
light metals. Has anyone had experience of going
through this process. Themachines I am looking at are
from Blue Elephant, LentCNC andAlpha CNC companies;
has anyone had experience of these companies. Can
anyone recommend an alternative supplier they have
experience of. Or can anyone recommend a UK based
supplier that has a similar reasonably pricedmachine.
Any advicewould be greatlywelcomed. Contactme at

email below.

JohnMcphee

Importingmachine tools direct in thisway is a tricky
business, machinesmaynot be to the same specifications
or safety standards as those for the UKmarket, and if
something goeswrongyouwon’t have recourse to the
same protections as if you bought from aUK supplier. If
anyone has recommendations on the bestway forward for
John, I am happy to pass on emails – Neil

http://jyetech.com/m162-lcr-meter/
http://springfasteners.co.uk
http://Bearingboys.co.uk
mailto:meweditor@mortons.co.uk
http://www.model-engineer.co.uk
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Readers Letters

AReader’s
Workshop
DearNeil, please find
attached photographs of
myworkshop.
Themachinery has

been collected from
colleges because theyno
longerwanted it. I have
restored the lathe. The
millingmachine I made
from a pillar drill. Most of
themachineryyou see
has been restored by
myself.

PatrickNeal, byemail
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‘Holly Buddy’ motor made recently with one of the two crankcase gaskets required.

CuttingSmall Gaskets
with a CNCMill
Ron Sharp explains his approach tomaking accurate gaskets for internal
combustion engines.

F or some time now I have been
making small internal combustion
engines – and although they

frequently usemetal tometal joints,
when required, sealing can be improved
by the use of either gaskets or joint
compounds. The compounds are not
ideal as if the jointmust be dismantled
theremaybe a problem of residue –
scraping aluminum faces is not ideal. I
decided to use gaskets and after some
experimentation have evolved a system
whichworkswell and can produce small
and intricate gaskets in heavypaper
or thin card.Photographs 1 and 2
illustrate some gaskets cut recently.
This article assumes that you have

a CNCmill or router and are familiar
with its operation and the generation
of G-Code fromdrawings. There are
no special machine requirements, but
the Z-axis should be capable of small
movements (0.1mm) under automatic
control. My currentmill is a home
converted OptimumBF20L– shown in
photo3. It runs onMach 3 and I have
found it to be capable and easy to use. It
has proved to be excellent for the small
work I do. As can be seen, I havefitted
fans to cool the X andY steppermotors
as it can get prettywarm inmy shed
here in Brisbane, Australia.
It will be necessary to get a vinyl

cutter holderwith some blades (around
$20Australian –maybe £10 in the UK)
and tomake amount to hold it in the
mill chuck. Full details of a suitable unit
are included below.

Summarymethod
1. Prepare a drawing of the required
gasket – format to suit your CAM
software.
2. Using the CAM software prepare
G-Code for the gasket outlines and a
separate G-Code drilling file for any small
holes for bolting etc. Holes above say

6mm can be includedwith the outlines
as the cutterwill be able to handle these.
3. Purchase the vinyl cutter holderwith
blades andmake up themount to hold it
in the chuck.
4. Prepare a suitable piece of softwood
tomount the gasketmaterial –must be

reasonably smooth andflat.
5. Glue the gasketmaterial onto the
woodmount and allow the glue to set.
6. Install the wood mount onto the
mill and set the X and Y axes to your
chosen zero.
7. Using a sharpened tube cut the small

1
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CNC Gaskets

The Cutter Holder partly dismantled. The purchased Blade Holder has the gold
anodised adjustment rings and the blade can be seen next to it.

Some gaskets for my Bentley Rotary motor. The big one is 0.1
mm thick and the small ones are 0.4 mm.

My Optimummilling machine showing some 3D printed CNC
conversion components. The axis drives are mounted on
aluminum parts not seen.

holes using the ‘Drilling Code’.
8. Fit the vinyl cutter in place and cut the
outlineswith the ‘Outline Code’.
9. Remove the mount from the mill
and soak in solvent until the gasket
is released. - Clean off any excess
solvent.

Detailed Description
1and2ThedrawingandG-Code.
Asmentioned above it is assumed that
the reader is familiarwith the operations
up to generation of suitable code for the
machine to be used.
A key issue is the depth of cut to be

called up for the Z-axis. I have found
that it is best to be conservative as it is
easy to tear the top surface of the gasket
sheet if the first cut is too deep. For
paper I tend to use a total depth of 0.2
to 0.3mm– and to call up two passes.
For thin card a depth of cut of 0.5mm
and 2 to 3 passes. The process of cutting
is quick in any case but if thematerial
is torn or not cut sufficiently deep then
starting again (clean thewoodmount,
re-glue thematerial, allow to cure etc.)
is time consuming and frustrating.
Typically, I use a cutting speed of 100

blades – numerous examples are
available through online suppliers. It can
be seen inphoto4 – the itemwith the
gold anodised adjustment rings. The
replaceable blade is next to the holder.
This holderunit has tinyball bearings

installed to hold the blade and to allow

mmperminute although I am sure a
much faster speed could be used.

3TheVinyl Cutter.
Essentially the cutter unit to be
purchasedwill consist of a small
cylindrical holder and a number of

3

4

2
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101

40

22
Cutter Holder
Note: Typical sizes shown
Make to suit purchased vinyl cutter unit

54 25

1
6

5 6

Assembled Cutter Holder. Three dimensional representation of the Cutter Holder.

Figure 1
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at amodel shop and a tubewill go a long
way in gasket cutting.
Simply cut the gasketmaterial just

bigger than thewoodenmount, spread
some cement on thewood and place the
gasket in place. I always clamp a suitable
flat item on top to ensure the gasket is
fully down and to ensure a smooth top
surface. The oversize gasketmaterial will
prevent anyglue contacting this clamp
plate. After a fewminutes the clamp
plate can be removed and the glue left
to cure – I allow 30minutes or so as the
evaporation of the cement solvent is
retarded by the gasket.

6 Install themountonthemill and set
theXandYaxes
When the glue is drymark the position
of the origin foryour G-Code and the
mount can be installed on themill. Small
ones can be held in a vice and if too big
can be secured direct to themill table. I
have only cut one gasket type thatwas
too big for the vice.
Using a pointed probe or similar

position the origin and set X andYaxes
to zero. At this stage I always rub a thin
layer ofVaseline onto the surface of the
gasketwhere cuttingwill take place as I
believe this helps to prevent tearing. All
traces of theVaseline are removedwhen
the gasket is freed in the solvent bath.

7Usinga sharpenedtube cut the
small holesusingthedrillingG-Code.
Prepare suitable sharpened tubes for
the holes to be cut. I have two – one for
2mmholes and one for 3.2mm. Both
aremade from 3.2mm stainless steel
tube from themodel shop. The small
one is turned down for a short length
and lightlyfiled to sharpen. The bigger
is sharpened on the insidewith a centre
drill. They seem to last forever.
LoadthedrillingG-Code. Install the

tube in the chuckand set theZ-axis to
suit.At this stage I normallyprepare for
manual drillingby ‘inhibiting’ theZ-axis
(in ‘Settings’ onMach3) and selecting
‘SingleBLK’ on theMach3 ‘Program
Run’page. Bythenkeying ‘Cycle Start’
with the leftmousebuttonyou can step
throughtheprogram–pausing at each
hole position andgentlydrilling thehole
bymeansofthehand control (capstan).
Alternatively leave theZ-axis active
and runtheprogramtodrill theholes
fullyautomaticallybut I feel thatwith

it to rotate to followthe cut outlinevia a
castor action. The blade is prevented from
falling out byamagnet arrangement. The
length ofblade that projects fromthe
holder can be adjusted –normallybya
knurled adjusterwith a locknut.
In use only fractions of amillimeterwill

project, and this is best adjusted by trial.
If toomuch blade projects the blademay
penetrate belowthe sharpened area and
tear the gasket. It is easy to startwith
only a small projection – then holding
the cutter byhand take a test cut on
the gasketmaterial – ensuring that the
bottomof the blade holder is in contact.
Thiswill indicate if the cut that can be
achieved is deep enough.
The blades as supplied typically have

cutting angles of 30, 45 and 60 degrees.
I always use a 45-degree bladewhich
is theoretically capable of cutting to
a depth up to 1mm. I have not used
material over 0.5mm. One blade should
last a very long time on this application.
As an aside – here inAustralia there

is a strongmarket forvinylwrapping
vehicles (often expensive 4-wheel
drives) to prevent scratching. I have
personal knowledge of one blade being
used daily forweeks on end and cutting
manyhundreds ofmetres before being
replaced. Cuttingmodel gaskets is not
likely towear out one blade.
In use, for the final cut, the bottomof

the holder slides across the surface of
the gasketmaterial and if it is rigidly held
(in themachine chuck) it seems likely to
dig in and damage the gasket surface.
As a result, I believe it should be installed
in a fabricatedmount that provides a
spring controlled floating action in the
vertical plane. The drawing shows the
unit I made (originally for cutting vinyl
signmaterial formodel aircraft). Itworks
well and is easy and quick tomake.
An aluminumbody cut from 16*40flat

bar – 101mm long. It is cut to a ‘C’ shape
as shown. One end is bored 11.5mmto be
a good slidingfit on the purchased blade
holder. Check the size of the holderyou
have. The other end is bored (reasonably
closely in linewith thefirst bore) to take
a 12mmextension to hold in themachine
chuck. This extension is drilled and
tapped for a 5mm screwed rod to hold
the spring and allow some adjustment.
Drill a 5mm clearance hole almost all the
way through and tap only the top 5 to 6
mm.This extension is then bonded into

the body.
The spring I use is 9mmoverall

diameter andhas a free length of20mm.
There are 10 turns of0.8mmwire. In use
it requires 600to 700gramsof force to
lift the blade holder from its seat.
Sufficient spacemust be provided

within the cutout to allow removal of the
blade holder unitwhen required.
The blade itselfmaybe removedwhen

required by inserting a small screwdriver
between the coils of the spring and
pressing down on the top shaft
sufficiently to allow a grip to be obtained
(with tweezers) on the blade. Take care
not to impact the cutting portion of the
bladewith the tweezers.
The unit I made is shown inphoto5

with a 3D representation inphoto6. A
suitable unit is illustrated infig. 1 but
sizes can be altered to suit.

4WoodMount.
Clearly the gasketmaterial must be
securely held to allow cutting. This
is done by adhering it to a piece of
softwoodwhich can in turn bemounted
on themill. As above the faces of the
woodmust be smooth and parallel. It
should be a little bigger than the gasket
to be cut – notmuch bigger as itwill
have to fit into a solvent bath as thefinal
step in the process.

5Glue theGasketMaterial to the
WoodMount.
I did not find it possible to cut the
gaskets at all unless theywere glued
down. No doubt a laser could be used
– butwould be another expense and
complexity.
Anyadhesive usedwould have to hold

thematerial firmlyand thenbe capable of
easyand clean removalwhen cuttingwas
complete.Asolventwould be required.
Initially I tried shellac. It held thematerial

butwas slowtodryandsometimeswas
toobrittle andthegasketwouldpopoff
before cuttingwas complete. Shellac is
easily removedwithmethylated spirits.
Photo-mount spraywas easy to use

andworkedwell. It could be removed
with acetone but tended to leave a sticky
residue on both the gasket and the
woodmount.
Finally, a brief sojourn into building tiny

model aircraftand the pennydropped–
balsa cement. Largely replaced byother
adhesives balsa cement is still available
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manual control it is easiertoprotect the
sharpenedtubeend.Whenall holes are
complete return themill to origin point.As
thegasket is glued inplace, the little round
offcutswill notblockthe cutting tube.

8Fit thevinyl cutter inplace and cut
theoutlines
Install the cutter unit in place in the
chuck. Note that before installing the
cutter unit themill spindle should be
isolated as to inadvertently start the
spindlewith the cutter unit in place
would be exciting to say the least.
Set the Z-axis height. I use an

electronicmethod – bringing the blade
gently down onto the copper side of a
piece of printed circuit board sounds an
alarmwhen contact ismade. I then set
the Z-axis to 1.6mm.Anothermethod is
to bring the blade down onto a piece of
softmetal of known thickness andwatch
for the blade holder to rise in themount
as contact ismade.
When satisfied that the height is

correct set the cutting speed – I use a
very conservative 90 to 120mmper
minute as it is more important to get a
good result than to save a fewminutes.
Start the program and themill should
cut out the gasketwith no problems.
It is novel and enthralling to have the
machine running through a program and
cuttingwith the spindle silent. Agasket
after cutting is shown still attached to

themount inphoto 7.

9Removethemountfromthemill
and soak in solvent
Poursomeacetone intoa suitable
container.Asonlya shallowbath is
required, I useabig jar lid forsmallmounts
andabiscuit tin lid forbigones. Placethe
mountupsidedown inthebathandallow
it to soakfor 10to20minutes.Thegasket
should fall awaycleanly. I returnthegasket
tothebathforafinal rinseandcleanthe
mountof remaininggluewhile it is stillwet.
Theacetonedoesnotappeartoaffectthe
gasketpapermaterial in anyway. Savethe
acetonefor re-use.
Job done.

Comment on CNC for the
millingmachine.
Clearly these gaskets could not be cut
without a CNCmill. The same goes
for anynumber of taskswhich greatly
broadenwhat can be achievedwith CNC
and the pleasure that can be derived.
In order of complexity CNC operation

can achieve:
Powered operation of themill axes –

removing the requirement formanual
winding of the handwheels.
Poweredoperationofthemill axes–

overclearlydefinedandaccuratedistances
andatuserdefinedspeeds.Onefeed
speedcanbeusedformachininganda
different speedfor returnto startpoint.

Operation ofmore than one axis at the
same time. This can be used to generate
angles and circles etc. or to speed
movement to a required position.
Use of CAM software opens up

numerous additional possibilities
including cutting complex shapes,
automatic or semi-automatic drilling of
patterns of holes, engraving of letters
and numerals onworkpieces. Once
started one has complete freedom
frommachine operation and only loose
supervision is required. I often tidymy
workshopwhile themachine is running.
As one example I have attachedphoto

8which shows (much enlarged) the
engraved script on the side ofmy ‘Holly
Buddy’motor. The letters are 4mmhigh
and cutwith a 60-degree engraving tool
at 3000RPM.
Subject to certain requirements, the

effects ofmachine backlash can be
minimised/eliminatedwithout changing
anymechanical components of themill.
Conversion of a small mill is not

difficult – and nor are the electrical and
computing requirements particularly
complex. It is not an expensive project
and I recommend anyonewho has
been considering it to give it a go. I have
converted three (very different) mills.
If the editor permits I will be happy to
provide a description of the setup onmy
Optimummill. The principles can easily
be used on other units. �

7 8

Gasket and mount after cutting.
Close up of the engraving on my ‘Holly Buddy’ to illustrate the
fine mill control possible.
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Tool grinder along with the included accessories.

Getting anold tool
grinderup to speed
Finally getting his hands on a tool grinder, Johannes Schiff soon finds out it
requires some in-depth electrical repairwork – and awheel guard.

I had for quite some time (passively)been looking for a tool grinder that
couldmeetmyneeds for grinding

HSS turning tools, scraper tool tips etc.
While grinding tool bits off-hand at
the bench grinder usually satisfiesmy
needs, having a tool grinderwheremore
repeatable results can be achievedwould
be a leap forward inmy little hobby
workshop. By sheer accident I came
across a grinder at an online auction
site, having spotted the item just a

fewminutes before the auction ended.
Quickly throwing in a bid in a state of
affection (who doesn’t immediately fall
in lovewith old cast-ironmachinery?), I
ended upwith thewinning bidwithout
really knowingwhether the grinder
was complete, which accessorieswere
needed to actually use it etc. From the
brief item description, I essentially only
“knew” itwas amachine in running
conditionwired for 3-phase operation,
installed on a (homemade) fabricated

machine stand. The grinder camewith
some of the original fixtures and a set of
assorted grinding discs,photo 1.

Machine identification and
design
After picking the grinder up at the buyer,
I conducted some intense name-plate
searching on the Internet. It turned out
to be a tool grinder similar (or possibly
identical) to the Swiss “Saturn HKS600”,
butmine is labelled under the name of

1
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Detailed picture of damaged leads. Just visible at the top right is the routing of the first
newwires and silicone-rubber insulating tubes.

Overview of the grinder.
Leads as found when disassembling the stator from the motor
housing.

a Swedish company. The intended use
seems to have been sharpening saw
blades and other tools forwoodwork.
Not quite the application I had inmind,
but I was still thrilled to have a solid base
ontowhich I could start shapingmyown
tool grinder.
Themachine is quite sturdily built,

with a fairly heavybase casting. It is
possible tomove the complete grinder
motor/spindle about 90mmalong the
periphery of the tool to be ground, using
the handle visible at the bottom right
ofphoto2. Themotor can be fed in
towards the tool bit using thewheel/dial
at the rear of themotor, visible to the
right in photo 2. The original fixtures are
installed on a curved dovetail, integral
to a body that can be rotated along
(partial) graduations and locked in place
on the base casting, visible at the bottom
left of the photo. Formytool grinding
purposes, the intension is to initially
make use of the original fixtures and at
a later stage design and build amore
“Worden-like” tiltable table to be located
in front of the grindingwheel.

Repairing themotor
Firstofall, an importantnote–never
conductanyrepairworkonelectrical
equipmentbyyourself if indoubtabout
the correctprocedure, local regulationsetc.
Being very curious to learnwhether

the grinder actuallyworked, I simply
plugged the cord in (having checked it
was properly connected to the ground
lead) and turned the switch to “on”. The
workshop residual-current device (RCD)

immediately tripped, but itwas noted
that themotor did pick up some speed.
Repeating the test just tripped the RCD
again. Somuch for “working condition”...
Encouraged byBlack Fingernail’s

article inMEW319 (however hoping to
dodge a completemotor rewind), this
certainly being anything but an off-
the-shelfmotor, I removed themotor
from the grinder and commenced
disassembly.When removing the rear
motor cover to uncover the stator
windings, itwas discovered that the

electrical insulation of the external
leads soldered to themotorwindings
had completely deteriorated to a point
where the copper strands shorted
out on the cast-ironmotor housing,
photos 3 and4. At this stage, my initial
enthusiasm had dropped to amoderate
level of discouragement. By removing
the damagedwires and checking the
individualwindings for continuity, it
did however appear that thewindings
themselves, alongwith thewinding
insulation,were not damaged – there

3

4
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Protected wires, now including cable glands.

Hole for M4 clamping screwmilled, drilled
and tapped.

Grinder with Ø125mm cup wheel installed, showing the Ø70mm
seat for a wheel guard.

Fondue, anyone?

was still some hope to bring thismotor
back to lifewithout a complete rewind!
After spending quite sometime

getting hold ofwirewith the appropriate
temperature rating, the damagedwires
were replaced. I fused together the new
leadswith the statorwinding copper
leads carefullyusing the oxy/acetylene
torch. Silicone-rubber insulating tubes
were thenpushedoverthe joints and the
leadswere routed around the statorusing
high-strength, temperature-resistant
thread,photo4. The knots of the threads
were covered in epoxy resin to prevent
loosening over time. Everythingwas
then sprayed overwith a few layers of
conformal coating, the idea being that the
conformal coating, apart fromassuring
electrical insulation,would assistwith
holding everything in place. I thenwound
fiber-reinforced high-temperature tape
around the leads, routed as similar as
possible to the factory insulation, and
covered everythingwith twoorthree
additional layers of conformal coating.
The root cause of the damagedwires

was likely a combination of corrosion

and possibly a poor selection ofwire
insulatingmaterial (still, thewires held
up for quite a fewdecades!). In addition,
it is not unlikely that thewires had been
mechanically damaged due to the lack
of cable glands from the base casting
to themotor. Rather than providing
some type of strain relief, someone had
bodged up the conduit using a piece of
garden hose and electrical tape. Room
for improvement!
To avoid futuremechanical damage

to thewires inside themotor, themotor
back cover and the base castingwere
therefore threaded to accept cable

glands,photo5. This taken togetherwith
themoremodernwire insulationmaterial,
it is hoped that similardamage to the
motor can be avoided in the future.
Having triple checked all the electrical

connections, the receptaclewas plugged
in and the switch turned to the “on”
position. Themotor immediately spun
up to speed, indicating that the electrical
issue had been resolved.

Making awheel guard
One itemmissing from the grinder
was a properwheel guard. Historically
taking safety precautions somewhat

5 6
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Tool Grinder

Fondue pot setup in the lathe.

Centering the assembly on the rotary
table.

Installing screws to securely retain cast-iron pot on steel clamp.

lightly, standing next to a completely
exposed grindingwheel (knowing
me, probably a second-hand grinding
wheel) at 2,800rpm did not speak to
me. Or rather, it did speak to me – a
wheel guardwas definitively required!
Themotor housing has provision for
holding a guard, a 70mm diameter seat
at the grinding-wheel side, photo 6. I
won’t include any drawings of thewheel
guard, as any dimensions will be specific
to the grinder in question. The general
approach can however be adopted to
similar grinder designs.
Next upwas to decide on a suitable

wheel guard design. The easiest
solutionwould probably have been
to fabricate a guard bywelding some
simple pieces of steel sheet together.
This solutionwas disregarded as it likely
would have created a distortedwheel
guard from applying heat unevenly
duringwelding. It was also deemed to
look a little out of place on an otherwise
“stout” cast-ironmachine.
Still, I was not keen onmachining

a relatively thin wheel guard out of a

solid steel bar. I suppose I enjoy the
challenge ofmaking the best possible
use of the materials at hand – turning
80% of thematerial into chips would
go verymuch against this little (but
cumbersome) principle ofmine. My
collection of odds and ends didn’t
present any real alternatives either.
Spending a few evenings in general
indecisiveness, I started thinking about
cast alternatives. Could I source a brake
disc, or some other cast object with a
suitable shape? Searching the Internet
for possible solutions, I stumbled over
another auction – this time a cheese
fondue kit, including a cast-iron pot!
From the photos and scarce dimensions
given in the auction description, it
seemed to fit a 125mm cup disc quite
nicely. It was notmy proudest moment,
but I decided to place a (low) bid and -
voila - I once again became the highest
bidder of a somewhat out-of-place
item. Possibly a matchmade in heaven
for the Swiss legacy of the grinder,
photo 7! Admittedly, thewall thickness
of the fondue pot is probably at the
thinner end ofwhat is suitable for a
wheel guard. Still, I’m confident that it
will contain pieces of a grindingwheel
if I ever had themisfortune of a wheel
burst.
I managed tofind a suitable piece of

hot rolled steel in the scrap cabinet that
could be used tomanufacture a clamp,
fitting the 70mm seat of the grinder.
This is visible to the right in photo 7. The
internal diameter of the piece of steel
was clamped in the 3-jaw chuck at the
lathe and the outer diameter and front
face of theworkpiece turned true. A
small-angle chamferwas added to the
face closest to the grindermotor. The

workpiecewas thenflipped around in
the lathe chuck, trued up axially against
the chuck jaws and the other side faced.
The piecewas then taken out of the lathe
andfixed in themill. A counterbored hole
for aM4 clamping screwwas thenmilled,
drilled and tapped,photo8.
Now, turning the attention to the

fondue pot. The potwas centered up
aswell as possible in the 4-jaw chuck.
The chuck jawswere tightened gently,
to avoid cracking the pot. In hindsight,
turning awood blank to fit the inside of
the pot for this operationmight have
been a good idea. The lathewas run at
a slow speed and a hole for a live center
drilled in the bottom,photo9. The
molten cheese containing days of this
potwere now certainly over!
The bottomof the potwas then trued

up and a recessmade in the pot to
match the outer diameter of the steel
clamp. Next, a 63mmpilot holewas cut
in the bottomusing a hole saw.
The potwas then taken out of the

lathe and pressed togetherwith the
steel clamp. Thewhole assemblywas
then centered onmyexpendable rotary
table,photo 10, and positioned in the
drill press. Make sure to locate the screw
holes such that theywon’t interferewith
the slot to be cut in the clamp at a later
stage (see photos later).
FourM4 clearance holeswere drilled

through the cast-iron pot, while the steel
clamp received corresponding holes
drilled and tapped forM4. The screws
were installed using “medium” Loctite,
photo 11.
Thewhole assemblywas then setup

in the lathe, nowbeing able to securely
tighten the chuck jaws onto the outer
diameter of the steel clamp. The potwas

119
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parted offto the appropriate length to
suit the 125mm cupwheel,photo 12.
Finally, the inner diameter of the pot

and steel clampwas bored to thefinal
70mmof themating seat on the grinder.
Multiple passesweremade to “sneak up”
on thefinal dimension,photo 13. The
test assembly on the grinder indicated a
goodfit,photo 14.
Next up, the assemblywas fixed to the

millingmachine and setup for cutting a
slot in the clamp using a slitting saw.A
slotwas cut just shyof the cast-iron pot,
photos 15 and 16.
The final operationwas to cut an

opening in the side of thewheel guard.
The opening is required for accessing
the spindlewith awrenchwhen
tightening up the grindingwheel and,
of course, to give access forworkpieces
to actually contact the grindingwheel
when grinding. I located the opening
diametrically opposed to the slot cut
in the clamp. The exact position is not
very critical, as it is an easymatter to

Parting off the pot to length. First test-fit of wheel guard to grinder.

Boring the Ø70mm hole to size.

Cutting a slot in the steel clamp using a slitting saw. Slot cut in the steel clamp.

15

16

12

13

14
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same diameter. The hole saw could then
be snuck into the drill chuck, and the
guiding drill bit added from the inside of
thewheel guard. Running the drill press
at the absolute lowest speed possible,
the openingwas cut, photo 18.
The openingwas thenfinished by

handfiling the roughly cut surface,
photo 19. A trial assembly on the grinder
showed that awrench indeed could be
inserted behind the grindingwheel,
photo20.

turn thewheel guard on the grinder to
move the opening to a suitable position.
Still, to facilitate getting the opening in
an as correct position as possible, the
wheel guardwas once againmounted
to the rotary table. Adrill bit of suitable
diameter inserted into the slot assisted
in eyeballing the horizontal position of
the slot,photo 17. Conductingwork at
the surface plate, the center height of
the slotwas convenientlymarked out
using a scribing block.

The rotary table was then turned
90 degrees and positioned in the
drill press, ready for center drilling
and cutting the opening using a hole
saw. As is custom formost jobs in my
hobbyworkshop, the Z-heightwas
just enough to not allow theworkpiece
and tool in question to easily fit under
the spindle. After using a center drill
to spot the hole, I therefore had to drill
out the hole for the hole-saw guiding
drill bit using a separate drill bit of the

Drill bit used to locate the horizontal position of the slot.

Cutting the wheel-guard opening using a hole saw. Finishing off the opening using hand files.

The wrench fits!

17

18 19

20
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LNER B1
Doug Hewson describes the lubricator
and atomisers for his five-inch gauge
LNER B1 locomotive.
Melton Mowbray
John Arrowsmith attends the opening of
the Melton Mowbray society’s rerouted
ground level track at Whissendine.
More Ellie
Tony Bird’s steam tram acquires its own
boiler, a lubricator and, to finish the job, a
proper body.
Fire Queen
Luker machines a pair of cylinders for
his five-inch gauge Welsh slate quarry
locomotive.

22 shows a HSS tool bit that has been
ground using the grinder. My plan
going forward is to design andmake a
tiltable table to be located in front of
the grindingwheel. �

To conclude the project, thewheel
guardwas coated using rattle-can spray
paint, matchingwhat remained of the
original paint. Thefinal result can be
seen inphoto21.

Conclusions
The tool grinder is now, roughly 5
months after actually purchasing it,

ready to be used.While it was not in
a condition to be used formy intents
and purposes at the get-go, it is now
ready to be pressed into service using
the original accessories. Photograph

HSS tool bit ground on the freshly
repaired grinder.

Finished wheel guard.

22 21
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HalotMage Pro

The Creality Halot-Mage Pro resin printer.
The ‘Mage Arch’ is a flip up lid that provides easy access. Note
vent pipe at left.

TheCreality
Halot-MagePro
We look at Creality’s latest 3D resin printer, which has a number of
significant enhancements over earliermodels.

T heHalot-Mage Pro is Creality’s
top of the rangemodel and
physically it is considerably bigger

than its predecessors at 335 x 270 x 610
mm in size and 13.3kg inweight,photo
1. Themachine came packaged to a high
standard, inside a stout outer boxwith
plenty of foampacking.

Design
It’s a big, good-lookingmachine. The
most noticeable feature of the Halot-
Mage Pro is that instead of having a UV
shield in the form of a large lift-off lid, it
has pivoting guard that lifts up to give
excellent access to themachine,photo
2. The ‘MageArch’ is a great feature as it

means you don’t have to reserve an area
for the lid. Thismeans you can use it in
a similar amount of space as a smaller
machine.

Speed
Themost notable feature of the Halot-
Mage Pro is speed. It’s immediately

1 2
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noticeable howthe build platformmoves
much fasterwhen raising and lowering.
The time taken to raise and lower

the build plate draws out the printing
process. TheMage Pro has a larger,
more powerful motor drive thanmost
printers allowing it tomove the platform
fasteryetwithout stalling. Themachine
is noticeably faster than theHalot One
Pro even in standardmodewith ordinary
resins, but it also has a so-called ‘Dynax
mode’ usedwith special ‘fast’ resins.
In Dynaxmode the build plate lifts

and lowers in just 1.2 seconds, this really

doesmean prints appearmuch faster.
Creality’s claimedfigures are 170mm/hr
and 70mm/hr in the twoDynaxmodes,
compared to typical 25 to 50mm/hr
speeds of other printers. I printed exactly
the same, tall, model on both theHalot
One Pro,photo3, and theHalot-Mage
Pro (in Dynaxmodewith fast resin),
photo4. The calculated print times
were 11 hours 20minutes and 3 hours 35
minutes, respectively.
I found the high-speed resins give

reliable resultswhen used in Dynax
mode but youmust use the correct ‘high

speed’ settings for these resins in the
slicer. Clearly being limited to a smaller
range of resinsmeans there are fewer
things you can do in the Dynaxmodes,
but I found that therewas no visible
impact on print quality.

PrintVolume and Resolution
One often heard criticism of resin
printers is that the build plates are rather
smaller than those of SLAprinters. The
Halot-Mage Pro has a larger, higher
resolution 10.3” 8K LCD screen. This
gives a build volume of 228 x 128 x 230

3 4 5

6 7

Test print of P1110 model on Halot One
Pro took over eleven hours.

Pipe clips and joiners on the build plate. A section of my ‘ventilation system’.

Identical model printed on the Halot-
Mage Pro took just over three hours.

The ‘smart pump’ has manual controls as
well as automatic functions.
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mm, about 9 x 5 x 9 inches. The 29.7um
X/Y resolution compares to amore
typical 50um resolution. This gives even
better antialiasing and although printed
surfaces have a visible texture, this is so
fine it is more of a satin finish effect that
completely disappears under paint.

Smart Pump
Larger prints usemore resin. The resin
vat of the Halot-Mage Pro is bigger and
deeper, having a capacity of about a litre,

but this does not impose a limit on the
volume of an object that can be printed,
as the printer has an integral ‘smart
pump’,photo5. This appears to be a
peristaltic pump and uses a flexible pipe
to suck resin in and out of the vat. It has
simplemanual controls but can also be
used in ‘automatic’mode. This detects
when the resin level gets low, and it
automatically tops up the vat to 500ml. I
used a tissue stuffed into the top of the
resin bottle to keep out light and dust,
but I will print a better cover. They claim
it can transport a litre of resin in half an
hour, but I found it operates rather faster
than that.

Air purifier
TheHalot-Mage Pro has an integral
carbonfilter, much larger than the
earlier printers. It also comeswith an
extendable vent tube. Thismakes using
themachine indoorsmore practical as
the pipe can be poked out of awindow.
The tube diameter is about 40mm. I
fitted a piece of kitchen drain pipe to the
rafters ofmyworkshop and arranged
it to vent through the rearwall. I then
extended it using large diameterflexible
pond hose. I designed pipe clips and pipe
joiners inAlibreAtom 3D, and printed
themon theHalot-Mage Pro,photos
6 and 7. I’m pleased to sayvent pump
happily sustains airflowdespite the
whole run being about 4mof pipe. I
plan to expand it so it can be used for
general fume extractionwhen anodising,
soldering or doing light brazing. I will add
a fume hood on the end of aflexible tube
with an integral fan, that I can suspend
from the ceiling offa hook above any
process. I realise this systemwon’t cope
with hot air, but like a cooker hood itwill
mostly be sucking in cool air.

Build plate release
It’s a fairly small point, but the Halot-
Mage Pro has an interesting clamp
arrangement for the build plate; a
knob at the front operates a cam that
wedges the plate securely,photo8. This
makes it easy to release and replace the
build plate. Combinedwith theflip-up
lid these oldest ideasmake handing
complete printsmore straightforward.

Software
For slicing, the printer comeswith
Halot Box, this is the same program

as reviewedwith Halot One Pro. It is
effective, but has some quirks. It also
comeswith a year’s licence for Chitubox;
this is a very advanced slicerwith STL
editing capabilities. I haven’t been able to
explore this fullyyet.
TheHALOT-MAGE PROuses Creality’s

HALOTOS,which uses a relatively
simplemenu-driven interface operated
through a good sized, clear colour
LCD touch screen. Unfortunatelymy
wifi connection is ratherflaky inmy
workshop, and although I have been
able to connect the printer tomyhome
network, I haven’t been confident to
make use of printing frommyphone, PC
or Creality Cloud as I’mworried about the
signal dropping out. Instead I have used
the print via USB drive facility, which I
find simple to use.
I would like to get a better connection

sorted formyworkshop, and as the
printer also supports RJ45 a long quality
cablewill be themost reliable answer.
With this installed Iwill be able to control
ormonitor jobs remotely from the
Creality Cloud app orweb interface. The
convenience of being able to send a job
frommyPC and check on progress on
myphonewould be good on dark rainy
nightswhen theworkshop is locked up!
It’s also possible to install a USB Camera
for remotemonitoring.

In Use
I’ve printed a number of test items on
the Halot-Mage Pro, all using the ‘fast
resin’. Initially I had few issues with
parts being slightly warped. I thought
this was due to poor support, but
it turned out I forgot to select ‘high
speed resin’ rather than ‘Standard
resin’ in the Halot Box slicer program.
After using the right setting my prints
came out as expected.
One ofmyfirst printswas the set of

pipe clips and joiners for the ventilation
system in photo 6.
I tried printing a huge STLof a

88mmFlak 37 I downloaded from
Thingiverse. Thismade use of almost all
of the printer’s build volume,photo9.
Unfortunately the ends of the legs did
not print properly, this turned out to be
aflaw in themodel, not a fault of the
printer – these parts hadwalls of zero
thickness that didn’t print, and parts
‘joined’ to themobviously fell off. Aside
from the this the large and complex

8

9

Simple but useful cam lock for the build
plate.

Making use of the printer’s capacity.
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tomanypeople, but the addition of
several ease-of use features such as
theflip up cover, ventilation system
and smart pump greatly add to its ease
of use. I’m looking forward to further
testing its capabilities.

Visit the Creality Store
You can view the Halot-Mage Pro
online at https://bit.ly/3NjiqcE or scan
this QR code:

print. Speedwise, the Dynaxmodewas
the difference between ‘this evening’
and ‘tomorrowmorning’. Tomyeyes
therewasn’t anynoticeable difference
in quality despite the print only taking
a quarter of the time,photo 14.What I
would like to see is a somewhat tougher
fast resin, as the Creality Fast Resin
supplied for the test is in the ‘crisp but
brittle’ category better suited tomodels
thanworking parts – youmight spot
a small chip I broke offthewingwhen
using forceps to handle themodel.

Conclusion
TheHalot-Mage Pro is and advanced
resin printerwith a large build volume
and capable ofvery delicatework, even
when running in the high speedDynax
mode. This alonewill make it attractive

model printed perfectly,photo 10.
To test the resolution of the printer, I
designed some ‘intakemeshes’ for a 1:35
Stug III model. These have 0.2mmwide
bars on a 0.5mmpitch and took only 18
minutes to print in Dynaxmode,photo
11, a longerwash is needed to stop unset
resin clogging some of the holes.
I am looking at 3Dprinting a 3½”

gauge ‘Presflo’ cementwagon to two
behindmyelectric shunter.As a trial I
drewup a CADmodel using theDapol
(formerlyAirfix)model at 1:76 as a guide,
photo12. In time Iwill add and improve
the details, but I did a quick test print at
1:76which turned outverywell,photo13.
I mentioned a test of the same print on

theHalot-Mage Pro and theHalot One-
Pro, thiswas a 1:72 version ofmyP110
model, deliberately oriented to give a tall

10

12

11

13

High print quality.

1:76 scale print of the hopper. Comparing two prints of the P1110, the chip on the wing was clumsiness with forceps.

Design for the hopper of a Presflo cement wagon.

https://bit.ly/3NjiqcE
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Myford Super 7

AMyford Super 7 lathe at MMEX 2022, a mainstay of the model engineering hobby over the second half of the twentieth century,
these lathes are still available 70 years after their introduction.

ATelescopic Cross-
Slide Feedscrewfor
theMyfordSuper7
GrahamMeek describes a useful modification for anyonewho uses the
Myford Taper Turning attachement.

W hen using the taper turning
attachment on theMyford
Super 7 lathe,photo 1,

the instructions are that the cross-
slide feedscrewbracket be detached
and allowed to hang on the feedscrew,
usually upside down.After a couple of
times using thismethod, I was not happy
with the feedscrewbracket just hanging

there on the feedscrew, the setup had
all the potential of an accidentwaiting
to happen. Anything dropped and
impacting on the feedscrewbracket is
going to potentially bend the feedscrew.
Similarly the sleeve of a smock coat could
quite easily catch the ball handle and
again bend the feed screw.Admittedly
this is not such a problemwith the power

cross feedmodels due to the larger
diameter feedscrewthread, but one still
has the task of realigning the feedscrew
bracket at the end of the session,which
is not always an easy task.
These first sessionswith the taper

turning attachmentwere about the time
that GeorgeThomaswas describing
hismodifications to theMyford cross­

1
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slidemicrometer collars in theModel
Engineer, details of these improvements
can be found in “TheModel Engineers
WorkshopManual” byGHT, chapter 15,
page 164. Reading through the articles
as theywere being published, I thought
itwould be a good idea to add the
needle roller bearings tomyown lathe.
Thus a spare, ball handle, feedscrew
bracket and feedscrewwere ordered
fromMyford’s. In themeantime a start

General Arrangement

Modifications To Myford
Cross Slide Ball Handle Modifications To

Micrometer Collar

Feed Screw Modifications
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wasmade on the newfeedscrewbearing
and collar thatwould eventually take the
needle roller bearings. As Iwas about to
drill and ream the 9.54mmor 3/8” bore
the pennydropped, rather than Loctite
the feedscrew into this bore.What if the
feedscrew could telescope inside this
bore then the need to dismantle the
feedscrewbracket during taper turning
would be unnecessary. AWoodruffkey
in the feedscrewand a keyway in the

3/8” borewould ensure a positive drive
from the ball handle to the feedscrew,
thewhole assembly being retained by
anM6 capscrewfittedwhereMyford’s
chrome slotted ballhandle retaining
screwnormally resides.
To use the taper turning attachment in

future thiswould simplymean slackening
offtheM6by30 long capscrew, or
removing it completely, then byturning
the ball handle a couple of turns

Figure 1

Figure 2
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produced slightly oversize on length,
as does the 12mm long spacer.When
the feedscrewmodifications have been
completed the feedscrewbearing is
fitted to the feedscrewand the 12mm
spacerwith some Loctite 603 on the
outside diameter dropped in the bore.
The assembly is then locked upwith
anM6 capscrew, a final check ismade
to ensure the feedscrewbearing is
hard up against the shoulder of the
feedscrewand all is left to set, preferably
overnight. Needless to say the amount
of Loctite used needs to beminimal,
aswe do notwant to end upwith the
feedscrewpermanently attached as
well. Some grease applied to the end
of the feedscrew shaftwill help to stop
Loctitemigrating along the shaft.When
all is set, a light facing cut is taken over
the end of the feedscrewbearing and
spacer to bring both faces flushwhilst
establishing the 21mmdimension.With
the removal of the tedium of re-aligning
the feedscrewbracket the taper turning
attachment did see a lotmore use after
fitting this attachment. �

clockwise there is instantlyplay in the
systemto allowthe crossslide tofloat
underthe influence of the taper turning
attachment. The tapermachining cuts
still have to be put onusing the topslide
as before,which incidentally can be set at
a fairly shallowangle tomakeuse of some
veryfine adjustments towards thefinal
stages ofproducing the taper.
Themodification is detailed infigs

1, 2 and3. I regret to say I have not
taken anyphotographs to includewith
this article as the lathe in question
was passed onmanyyears agowhen I
acquiredmyEmcoMaximat Super 11, the
only photograph I do have is a Polaroid
and does not come out verywell when
scanned. Itwas only recentlywhen
having a long overdue tidying up session
in theworkshop followingmy retirement
that the original ballpoint sketch came
to light. Therefore the readerwho is
contemplating adding this to his or her
Myfordwould bewell advised to read
the articles byGHTmentioned earlier as
themodification is primarily George’s, I
have just added a refinement.

Mymodification retains a friction
setting dial, this can be arranged by
using the nip on an oring as the friction
mediumor the reader could do as I did
andmake a friction spring similar to
that used on GHT’s versatile dividing
head to provide friction for the sector
arms. Details of such a spring can be
found in fig. 22, detail 34 on page 81 of
“Dividing and Graduating”, of course the
outside diameterwill need reducing. Not
knowingwhichway the readermight opt
to go these dimensions aremarked thus
(*) in the drawing for themodifications
to the ball handle. Obviously, the centre
dial locking arrangement favoured
byGHT in his article on the lathe
micrometer dials cannot be usedwith
this setup. I would however advocate the
fitting of the lockingmechanism,which
George used on the feedscrew, it is a
useful additionwhen using friction dials.
The readerwill notice from the

drawings that the overall length of the
newfeedscrewbearing also carries
a (*). The reason for this is initially
the feedscrewbearing needs to be

Figure 3
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Readers Tips
Readers Tips

Wehave£30 ingiftvouchers courtesyofengineering suppliers ChesterMachineTools foreachmonth's 'TopTip'.
Email yourworkshop tips to neil.wyatt@mytimemedia.commarking them 'Readers Tips', and you could be awinner. Try
to keep your tip to nomore than 600words and a picture or drawing. Don’t forget to include your address! Everymonth
we'll choose awinner for the Tip of theMonthwill win£30 ingiftvouchers fromChesterMachineTools.Visitwww.
chesterhobbystore.com to plan howto spendyours!
Please note that the first prize of ChesterVouchers is only available to UK readers. You canmakemultiple entries, butwe

reserve the right not to award repeat prizes to the same person in order to encourage newentrants. All prizes are at the
discretion of the Editor.

Thismonth’swinner isDerekSpeddingwhogotfedupof losinghisdigital calipers.Thisworksformechanicalvernier
caliperstoo!
Forever losingmydigital calipers I made up awooden hanger to fit on a cupboard door.
Itwasmade out of a bit of scrapwalnut as per the picture. Itworks great, however I still manage to lose them, but not quite as

regularly as before.

Digital Caliper Storage TIP OFTHE MONTHWINNER!

http://www.chesterhobbystore.com
http://www.chesterhobbystore.com
http://www.model-engineer.co.uk
mailto:neil.wyatt@mytimemedia.com
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ArtfulDodge #10–

Essential reading for beginners andvaluable to old hands, this series by the
late John Smith shares some of hiswealth of skill and experience fromover half
a century in hobbyengineering.

How to produce high-quality
tapped holes

T-handle tap wrench supported from the tailstock.

T hefirst necessitywhen tapping
is to ensure that the tap is coaxial
with the hole to be threaded. In

the lathe, this is easy to achieve. For
manyyears I have usedMoore &Wright
T-handle, chuck-type tapwrenches.
These can be supported on a tailstock
centre and give good results,photo 1. I
believe that these are still available from
Eclipse and othermanufacturers. Put
the lathe in back gear so that the chuck
does not rotate, twist the tap holder half
a turnwhile turning the tailstock hand-
wheel to keep the centre engaged.
I then bought an Arrand threading

attachment,photo2, which features
a 2MTshank, to fit the lathe tailstock,
and a 5/8” spigot. A carrier or body is
provided, towhich a number of different
die holders can be bolted. A chuck holder
and a small chuck to hold taps is also
provided. I purchased an additional body
and chuck holder towhich I attached a
½”/13mmdrill chuck for cutting larger
threads; this is the bodyon the right
in photo 2. I never use the attachment
under power; I am happier cutting
threads byhand. Put the lathe into back
gear and pull the lathe belt byhand to
turn theworkpiece after each cut of the
tap or die.
These threading attachments are

excellent, but most of the holes we
need to tap are not on the centreline
of the lathe, so we need a means of
holding taps coaxial with holes when
we are tapping holes in rectangular
components, bar and plate. It can be
done by eye, but that is not wholly
satisfactory. Photograph 3 shows
the simple attachment you need to
transform your drilling machine and
lathe threading attachment into a

sensitive, hand-operated tapping
machine. The attachment takes just a
fewminutes to make, but youwill use
it time and time again. Photograph
4 shows the attachment in operation.
Use your precision “tapping machine”
for cutting the first three or four
threads only, then transfer the work to
the vice and use a traditional chuck-
type tap wrench.

When tapping,we have to remove
the tap occasionally to clear swarf from
theflutes of the tap. Failure to do this
can cause damaged threads, tapswhich
become stuck and even broken taps.
Whenyou tap, advance the tap half
a turn, then reverse it for one turn to
break the swarf and bring it back to the
pointwhere the tap begins to cut again.
Repeat this sequence for three or four

1

http://www.model-engineer.co.uk
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Arrand threading attachment, we believe these are no longer
available but other makes in the same style can be found. Tapping guide in use.

4

turns before removing the tap from the
hole for cleaning. Swarfmust also be
removed from a die during the cutting
of a thread. A cuttingfluid is helpful. I
have found that Trefolexworkswell for
threads of 6mmor larger. For smaller
threads I use Dormer Super Cut.
Nowto the topic of “depth of thread”.

Most engineers’ reference tableswill
give one size of tapping drill, but not
necessarily the same size. For example
forM6 x 1.0mm ISOmetric coarse, some
tables specify 5.0mmas the tapping drill
formild steel and some specify 5.1mm.
In fact, there is no one correct tapping
drill. It depends on thematerial and
the quality ofwork required. For steel
I usually use a depth of thread of 75%;
for cast iron 70%; and for brass 80%.
With very small threads, and for hard
materials like silver steel, I reduce the
depth of thread, to avoid tap breakage.
It’s a fact that depths of thread of 60%
providemore than sufficient strength.
Every thread defined has amajor

diameter and aminor diameter. For
example, anM6 x 1.0mm ISOmetric
coarse thread has amajor diameter
of 6.00mmand aminor diameter of
4.884mm.The percentage depth of
thread (D) is calculated as:
D = ((Dmajor – Dtapping)/( Dmajor –

Dminor)) x 100%
It’s a bit of a nuisance to have to

calculate the drill size needed for a
specific depth of thread. Itwill probably

turn out to be a size like 5.05mm,which
youwill have to order in. To avoid all this
nonsense, can I recommend a book? It’s
Guide toWorld ScrewThreads, edited by
PASidders and published by Industrial
Press Inc., ISBN: 0-89381-1092-9. Not
only does this book have full details of
any threadwe are likely to come across
(including BAandME threads), it also
gives nut and bolt dimensions and tables
of tapping sizes. For example, forM6 x
1.0mm ISOmetric coarse, it offers the
following tapping drill sizes, eachwith
the corresponding depth of thread:
4.8mm (98%); 4.9mm (90%); 5.0mm

(82%); 5.1mm (73%); 5.2mm (65%)
This saves an awful lot of time. On the

subject of howdeep the tapped hole

must be for acceptable strength, most
experts advise that the depth of the
threaded hole formild steel should be at
least 1.0 times themajor diameter; that
for cast iron, brass or phosphor bronze
should be at least 1.5 times themajor
diameter; and that for aluminium should
be at least 2.0 times themajor diameter.
I generallymake the threads as deep as
possible, whilst realising that this does
not increase the strength of the fixing by
verymuch at all.
Should a tap break in a component in

which you have invested a lot of time,
a friendly local engineeringfirmwith a
spark erosionmachinewill be able to
cut the tap outwithout damaging the
threaded hole. �

2

3

Shop made tapping guide.
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Dr JunadeAliNamedYoungestEver IETFellow

On the
NEWS from theWorld of

Engineering
CommendationForYoungModelEngineer

DrAli studied for aMaster’s degree aged
17 andhas successfullybecomethe
youngest everFellowofthe Institution of
Engineering andTechnology (IET) and is
believed to be theyoungest everFellow
ofa professional engineering institution.

With the average age of a newly-
elected IETFellownormally above 45,
in order to secure Fellowship, DrAli
demonstrated personal responsibility
for significant technological innovation
and independent contributions to
original research that have resulted in
international recognition.
These contributions have included

developing cybersecurity techniques
adopted in products built byApple and
Google, developing software to help
de-escalate cyberwarfare situations
(including in relation toNorth Korea) and
conducting research to reduce burnout
amongst software engineers.
Despite dropping out from secondary

school and not having an undergraduate
degree,whilstworking as a software
engineer, DrAli began studying for a

Master’s degree aged 17, graduating
with a distinction grade andwinning
his university’s “Best Overall Masters”
award. At 23 years old, DrAli achieved
the unprecedented achievement of
becoming a Chartered Engineer, the
terminal regulatory status for engineers
in the UK. He laterwas awarded a
PhD having focused his studies on
cryptography.
Reacting to the news, Junade said:

“I am truly honoured and humbled
to receive this distinction. I never
thought I would be able to reach
the high bar of Fellowship, let
alone be the IET’s youngest Fellow.
I am truly grateful to the IET and
the wider engineering community
for supporting my professional
development over my career.”

The youngestmember of Peterborough
Society ofModel Engineers, James
Barrett, has been awarded a Certificate
of Commendation by the Federation
ofModel Engineering Societies. As an
additional prize, Jameswas also awarded
a voucher fromPolly Engineering.
The presentationsweremade at a

meeting of the Society onMonday June
5th 2023. The awardwas for his activities
within the Society and for his project,
whichwas tomake an adaptor to enable
ER40 collets to be used in amilling
machinewith an INT40 taper. Once the
machining had been completed the
taperswere blued and scraped to ensure
a perfect fit.
The photo shows James being

presentedwith his Certificate of
Commendation and Polly Engineering
voucher byBob Polley and Peter Squire
of FME S. Jameswas sponsored by the
Peterborough Society.

http://www.model-engineer.co.uk
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On TheWire

WorkshopFans
With summer here, now is a great time
to consider fans and air conditioning to
keep you cool in thewarmerweather.
Thankfully, atMachineMart, we stock

awide range of products, designed for
both domestic and industrial usage.
The robust and portable Clarke

CFF18BHighVelocity Floor Fan is
ideal for creating powerful air flow.
It is suitable for both domestic and
commercial locations such as homes and
office spaceswhere effective ventilation
is needed. It has an 18”/457mmfan
diameter and 100W230Vmotorwith
3 speed control. The durable steel
constructionwith carry handle also
makes it a tough piece of kit, easy to

00GaugeWagonsSupport
LocomotiveandPaddleSteamer

transport.
MachineMart also sell three Clarke

PortableAir ConditioningUnits. The
most powerful of these is the Clarke
AC13050Air ConditioningUnit. Like
the othermodels in this range, the
AC13050 is amulti-functional 3-in-
1 remote controllablemobile air
conditioner/dehumidifier/3 speed fan.
It provides quick, effective and efficient
cooling and drying inside home or
office environments. It also contains
eco-friendlyR290 Gaswhichmeets
environmental directives and has a low
globalwarming potential.
Formore details, go towww.

machinemart.co.uk.

On the riverMedway and theThames
Estuary the General SteamNavigation
Company (GSN)worked closelywith the
NewMedwaySteamPacket Company
and, in 1936, GSN acquired theNew
MedwayCompanyoutright, but retained
the name for trading purposes. These
promotionalwagons are a product of the
cooperation between the General Steam
Navigation Locomotive Restoration
Society, based at Blunsdon on the
Swindon and Cricklade Railway, and the
MedwayQueen Preservation Society,
based on GillinghamPier. The two
societies have commissioned this joint
batch of 00models fromDapol and sales
will help the restoration of PSMedway

Queen and of locomotive 35011, General
SteamNavigation.
Thewagon designfits theMQPS

theme offictionalwagons thatmight
have been seen at Gillinghampier if
there had been a rail connection, but
at the same time is very relevant to the
General SteamNavigation Locomotive
Restoration Society. Thewagons are
available in two colours, red and grey,
from either society at £12.90 permodel
plus £3.75 per order forUKP&P. Two
wagons in different colours andUKP&P
totals £29.55. The running number is 23
for the year of issue.
You can order bypost fromRichard

Halton (forMQPS), 2 Drury Close, Hook,

RoyalWootton Bassett, SN4 8EL.
Cheques payable to “RHalton” please.
Formore information on the two

societies go towww.35011gsn.co.uk and
www.medwayqueen.co.uk\

http://www.machinemart.co.uk
http://www.machinemart.co.uk
http://www.medwayqueen.co.uk/
http://www.35011gsn.co.uk
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FromtheModel EngineerArchive
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57August 2023

To celebrate 125 years of Model Engineer magazine and the Society of Model
and Experimental Engineers, each issue in 2023 features fascinating historic
content from Model Engineer relevant to workshops, tools or techniques.
These pages are from Model Engineer Volume 85, No. 2107 – September 25,
1941, a momentous month in WW2 as the battle of
Stalingrad commenced and the United States started
work on the Manhattan Project that would lead to
the first nuclear bombs. At the beginning of the next
month, Germany made the first successful launch
of a V2 (A4) Rocket. In the quieter world of home
workshops, readers were invited to consider this
design for an automatic lathe stop..
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Workshop Tales

Model Engineers’Workshop
andModel Engineerat the
MidlandsModel Engineering
Exhibition
Exciting news about the forthcoming exhibition at
Warwickshire Event CentreThursday12th to Sunday
15th October2023

M odel Engineers’Workshop
andModel Engineer at the
MidlandsModel Engineering

Exhibition
Exciting news about the forthcoming

exhibition atWarwickshire Event Centre
Thursday 12th to Sunday 15th October2023
As regular readerswill be aware,

Model Engineers’Workshop and its
sister publicationModel Engineer are
teaming upwith the Society ofModel
and Experimental Engineers to celebrate

our joint 125th birthday in 2023. Tomark
the occasionwewill be attending the
MidlandsModel Engineering Exhibition,
organised byMeridienne Exhibitions.

News fromMeridienne
Exhibitions
Meridienne are pleased to confirm some
special attractions this year including
JohnWilks’ newly completed 10¼ inch
gauge LNER P2 “CockO’ TheNorth”
whichwill be on display at the exhibition.
Johnwas a prolific locomotive builder

and sadly passed away in November
2022. This is the last offive fullyworking
exhibition standard scale steam
locomotives he completed during his
lifetime since 1963. The locomotive is
built entirely fromworks drawings and
original research and reflects Gresley’s

most advanced Express passenger 2-8-2
with Lentz poppet valve gear, Kylchap
exhaust andACFI Feedwater pump
as built in its unique semi streamlined
form in 1934. The 3-cylinder locomotive
has a TIGwelded steel boilerwith
superheaters, and is based at Stapleford
Miniature Railway.

Magazine Talks Programme
the exhibitionwill see the return of
lectures in 2023whichwill be presented
byModel Engineer andModel Engineers’
Workshop to celebrate our 125th

anniversary. There is a full range of talks
from leadingmagazine contributors and
the timetable is below soyou can plan
which day to visit the exhibition.

Day 11.15am 1.00pm 2.15pm

Thursday 12th

October
Roger Froud A development

in Steam Injector
design

NeilWyatt 3D Printing for
Model Engineers

Friday 13th

October
StewHart Designing and

building model
stationary
engines

Roger
Backhouse

The remarkable
Jim Crebbin and
his experimental
locomotives

Duncan
Webster

A dummies guide
to steam engine
valve gear

Saturday 14th

October
Bob Reeve Whymetals

behave the way
they do

Chris Gabel Powder coating
in the home
workshop

MarkNoel Hear the Earth:
how to design
and build a
seismometer

Sunday 15th

October
Roger
Froud

Why a CNC
milling machine
is so useful

Presentation ofAwards 2.00pmonwards

http://www.model-engineer.co.uk
http://www.midlandsmodelenginerring.co.uk
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Belt Grinder

Clearance slot.

Rounding end of grinding rest support.

Paul Lousick describes his design for a compact belt linisherwhich uses a
4” angle grinder and can be usedwith either a 50 x 914mm abrasive belt or
grindingwheels.

Grinding Rest Support
Drill a 12mmdia hole thru the grinding
rest sliding support and bevel the
outside of the holes (weld prep). Then
weld the hollow rod in position and
machine or grindflush,fig. 11. If theweld
bead cannot be completely removed
from the inside of the support frame,
a small slot can bemachined on the
outside of the sliding parts for clearance,
photos8 and9.

Universal Belt Grinder
Part 2

130

20

10 x 45°

35*

3
5

Ø
1
2Ø
8

3Y

Y

Section Y-Y
2

Figure 11.

8

9
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Figure 14.
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Belt Grinder
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The grinding rest pivot ismade in a
similar fashion to the sliding support.
The overall width of the support and the
pivot should be the samewidth for the
link plates to clamp properly on both
parts,fig. 12.
Two link plates are required for the

grinding rest assembly.Weld the head
of the clamping bolts (ormachine a slot)
to one of the plates to prevent it from
spinning,fig. 13.

Angle Setting Guide
Theguideassemblymaybeengravedwith
divisions forsetting it to aparticularangle
orusedwithoutengravedmarksandset
toananglewithanothertool (protractor,
digital anglegauge, etc.),fig.14.
The angle guidemounting plate should

be a slidefitwith the slot in the grinding
rest. Drill the holes for a neatfitwith the
pins andbevel the underside forwelding
the pins to the plate.Machine the bottom
surfaceflat afterwelding,fig. 15.
Make the top swivel from a piece of

angle. The hole for the pivot should be a
slide fitwith the pin. All surfaces should
be smooth, and edges rounded. Fig.
16. Milling the outside radius and the

Figure 15.

Figure 16.
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Ø22

5

7

Ø16

M4

W

Section W-W

W

curved slot of the guide on a rotary table,
photo 10.
The locking nutwasmade frombrass

and can bemade as shown or have a
knurled edge,fig. 17.

Belt Drive Pulley
The pulley for the abrasive belt is
mounted on the angle grinder shaft and
held in placewith the locking nut that
was suppliedwith the grinder. A special

tube spanner is required for tightening
and removing the nut,fig. 18.
The pipe size formaking the pulley is

not critical andmaybe changed but the
inside diametermust be large enough

Figure 17. Figure 18.

Angle guide
mounting plate.

10
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Belt Grinder

*Modify to suit
angle grinder
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most electrical power tools are double
insulated and does not have an earth
wire,photo 11.

to accept the angle grinder lock nut. Cut
the pipe longer than required for holding
in the lathe chuck and turn one end to
make it square to the axis. Clean up the
bore (minimum cut) andmake the end
plate to suit this diameter.
Clamp the end plate to the pipe and

weld together. Mount in the lathe chuck
by the open end and face cut the end
plate tomake it square to the axis.
Turn the OD of the pipe to clean up the
outside surface, excessweld and the
taper. Bore themounting hole to suit
the angle grinder. Reverse the part in
the chuck, cut to length and turn the
remaining taper. Machine the slot to suit
the driving boss onyour angle grinder,
fig. 19.
The special spannerwasmade from

a piece of pipe and the pins from the
shank of old twist drills. The dimensions
should bemodified to suit your angle
grinder nut. Abar is inserted thru the
hole at the end for turning the spanner,
fig. 20.

Optional On/OffSwitch
The angle grinder could be turned on
by the existing switch on the handle
but this requires you to press in the
safety button prior to squeezing the
lever. To make it easier, I tied a cable
tie around the start lever to keep it
permanently on.

The cablewas cut and separate on/
off switch added. The switch ismounted
in a plastic enclosure because like

Figure 19.

Figure 20.

Switch in enclosure
(cover removed for clarity).

11
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Safety
Ensure that safetyglasses arewornwhen
operating the grinder. Even though the
sparks are directed downand awayfrom

you, some also are carried aroundon the
belt as shown inphoto12.Whenusing
with grindingwheel a suitable guard
fashioned fromsheetmetal should be

fitted –nodrawings are provided as the
size of thiswill dependon thewheel used,
alsomake sure that thewheel is suitable
for the speeds employed. �

Grinder in use.

12
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Save a stamp! You can now place your classified ads by email. Don’t waste time scanning the form, just send the text of your ad, maximum 35 words,
meweditor@mortons.co.uk, together with your full name and address, a telephone number, whether it’s a for sale or wanted and stating that you accept
the terms and conditions for placing classified ads – see below. Please note, we do not publish full addresses or website links to protect your and other
readers’ security.

FREE PRIVATE ADVERTS

Tools andMachinery
 Trugrip 5” collet chuck. Requires
back-platemounting (D13). with 10
metric collets: 3 to 20mm, and 9 Imperial
Collets: 3/16 to 1”, also conversion insert
threaded for 5C collets. Buyer collects
£380. T.07531129682. Leicestershire.

 Myford Super 7 on cabinet, gearbox,
Powerfeeds, QC toolpost, changewheels,
2x4” SC 3 jawchucks, 1x6” + 1x5”4 jaw Ind
chucks, various faceplates extras, £1600.
T.07989928395.Stamford.

 DoreWestbury,Mark II., needs
motor, project, offers. T.01246277357.
Chesterfield.

 Adept, 4” hand shaper, £170.
Tel. 07790728924. Crickhowell.

Models
 Dampfpinasse Steam Launch. 34” x
8.5”WoodenHull. MaccsteamHorizontal
Boiler & Gas Tank. Puffin Style Engine.
Current Steam Certificate. £550 o.n.o.

Buyer collects. T.07831426113.
Derbyshire.

 Stanier 2 6 4 tank engine 3½” gauge
built to high standard,well detailed, all
plans included, professional built copper
silver soldered boiler, £2000 ono.
Tel. 07980524740.

Parts andMaterials
 Gooch 71/4GWRDean4-4-0
ArmstrongClass LocomotiveBoiler
and Castings. Full set ofdrawings.
Professionallybuilt boiler. Frames and
cylinders completed. BuyerCollects.
£6000ono.T.07759274929.
Dereham.

 Hemmens Design, York Bolton Steam
Plant andMill Engine kit fromHistoric
SteamModels/Vision Engineeringwho
no longermanufacture steammodels.
They are a precision instrument and
inspection systems company that has
been in business for over 60years. This
kit is about 15 years old andwas never

built. £1,850 including shipping in UK. T.
07798766137. Chelsea.

 3” Burrell. 50 plus castings £250,
Fullymachined set of CI gears splined
£300, set of front/rearAli wheel rims,
part finished splined crank, plus other
part finished items, offers.Will not sell
individual castings or gears. photos
available. buyer collects.
T.07831 308012.Wolverhampton.

Magazines, Books and Plans
 Model EngineersWorkshop
magazines, issues 1 - 300, 1990 - 2021.
Model Engineermags 1987 - 2022, Vols
158 - 228. Free to collector. dah@uwclub.
net. T.01926624858Warwick.

Wanted
 Wantedmodel engines petrol, steam
and gas, BentleyBR2model Aero engine,
cash paid. T.07891864131. Ipswich.

 1½”scalemodelAllchin tractionengine
wanted.T.01787377628.Sudbury.

Adverts will be published inModel Engineer andModel Engineers’Workshop.

The information below will not appear in the advert.

Name ..........................................................................................................................

Address .......................................................................................................................

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

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

................................................................ Postcode.....................................................

Mobile ....................................................... D.O.B.......................................................

Email address. ............................................................................................................

Do you subscribe toModel Engineer❑Model Engineers’Workshop❑

Please post to:
ME/MEW FREE ADS, c/o NeilWyatt,MortonsMedia Centre,
MortonWay, Horncastle, Lincolnshire, LN9 6JR
Or email to:meweditor@mortons.co.uk
Photocopies of this form are acceptable.
Adverts will be placed as soon as space is available.
Terms and Conditions:
PLEASE NOTE: this page is for private advertisers only. Do not submit this form if you
are a trade advertiser. If you wish to place a trade advert please email Angela Price
at aprice@mortons.co.uk

By supplying your email/ address/ telephone/mobile number you agree to receive
communications via email/ telephone/ post fromMortons Ltd. and other relevant 3rd
parties. Please tick here if you DO NOTwish to receive communications from
Mortons Ltd: Email❑ Phone❑ Post❑
or other relevant 3rd parties: Email❑ Phone❑ Post❑

YOUR FREE ADVERTISEMENT (Max 36words plus phone & town - please write clearly)

Town:
Please use nearest well known town

Date:Phone:

❑ WANTED❑ FOR SALE
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