A PRECISION LEVEL AND OTHER GREAT PRIZES IN
OUR 25" ANNIVERSARY PHOTO COMPETITION

Join the conversation about this issue: www.model-engineer.co.uk

How your Hobby
can Help Transform
Someone’s Life

L L PRECISION'GEARS
Make Glenn Bunt’s
_ Depthing Tool

—_— Y.

— s = e = = e | L4
— s =
e . <3 =y N
e "L.-'I’M- . ¥ o = = 3
e - Ny *
.‘.‘ . — T L — o ok
== — ¥ == - - .
S -
= — ' T e
i

:
‘~||
BREATHING

TOOLS & TECHNIQUES - YOUR ESSENTII. WORKSHOP COMPANION



T — .

TOOLS LIMITED iy

Tel: +44(0)1780 740956 . .
Fax: +44(0)1780 740957 A

Precision machines made'in Italy for't e discerning engmee

ACCESSORIES Ceriani 400 E

Lathe Chucks, Drill Chucks, Tipped
Tools, Boring Bars, QCTP, HSS Tools, RAalli Rl
End Mills, Slot Drills, Machine Vices, *|S030 Spindle
Clamping Sets, Slitting Saws, Arbors, e Table size -
Boring Heads, Radius Mills, DROs, 580 x 150mm
Rotary Table, CNC fits, Collet Chucks, e Travel - 420 x
Collet Sets, Flanges, Face Mills, 160 x300mm
Shell Mills and Much More... (XYZ)
* 1.5 KW Motor
*100-3000 rpm
vari-speed
* Weight - 150 Kgs

All lathes and mills are backed by an
extensive range of tools and accessories

e Optional splash-
back and
safety ==

I Ceriani 203 Lathe

* Centre height - 100mm e Centre distance - 500mm
* Swing over gap - 260mm e Spindle bore - 20 or 30mm
* Motor - 1 HP * Weight - 80 Kgs
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MORE MACHINES AND ACCESSORIES ON LINE

Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Machine Tools Ltd.

Pi tact us for stock levels and technical detail - -
ease contact us for stock levels and more technical detai 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW

www.emcomachinetools.co.uk T e

* Semi Norton gearbox e Four selectable feed rates
* Vari-speed option plus screw
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On the

Editor's Bench

elcome to your new, longer
Model Engineers’ Workshop.
As this is the first of the new

format, I've used some of the space

in this issue to run some interesting
articles of a slightly more general
nature. In future expect to see a greater
variety of workshop topics in each
issue, but | hope this month’s selection
will prove to be of interest to readers.

| was intrigued to see the latest
directive, 104/2015, from Brussels,

one that could have a direct impact

on our hobby. In a bid to finally lay to
rest the problems converting between
imperial and metric units, from 2019
we will instead be using the metric inch
or ‘metrinch’. This is exactly 25.6mm
long, a figure chosen so that fractions
of an inch are nice round metric sizes

- five sixteenths of an inch will now be
exactly 8mm instead of 7.9375mm, for
example. | imagine there will be a grace
period, and probably some confusion,
while traditional inch measuring kit and
materials are phased out in favour of
the new metrinch standard, which will
be about 2% larger.

Scribe a Line

The last issue’s bumper Scribe a Line
seems to have motivated a whole host
of readers to get in touch. Unfortunately,
the way things work out, most of these
arrived too late for me to allow the

extra space. | will include as many as |
can in the next issue, but if I'm unable
to find room for them all, | apologise

in advance. | do read all your emails

and letters and try to reply as promptly
as | can.There are a couple of matters
raised by correspondents that | can’t

fit in Scribe this time and I'd rather not
hold them over, so I'll try and summarise
them here.

Myford Powered Leadscrew

This article certainly raised some
comment. A retired BT engineer
expressed concern that you could read
the article as suggesting that it was OK
to remove the earth connection, if this
was causing the frame of a windscreen
motor to short out. I'm sure this isn't
what the authors intended, but for
clarity, the right way to do itis to use a
DC power supply that is totally isolated
form the mains and ensure that all
electrical equipment is properly earthed.

The other two queries were ‘equal and
opposite’ — | had several readers
expressing their confusion about why
the lathe needed a powered leadscrew
as it already had powered feed.Then just
as many got in touch saying how they
had made a similar modification to their
own machines!

In short, it's about convenience and
controllability, you can leave the lathe set
up for screwcutting yet have a quick and
infinitely adjustable fine feed available at
the flick of a switch.

Serious Torque

Duncan Webster has written to me
pointing out that in last month’s instalment
of Reconditioning a Pedestal Drilling
Machine there was a little confusion about
units; his thoughts were echoed on the ME
forums. In brief, as Duncan puts it ‘work is
measured in ft * Ibs, torque is measured
in Ibs * ft (not pounds/ft as Mr Smith has
it). The fact that the order of the words is
reversed is a convention to differentiate
work from torque’.

Unfortunately, although with respect to
most units | am 'bilingual’, my
understanding of imperial measures of
torque, power and work was simply not
good enough to spot the error. | do have
a reasonable understanding of the metric
units: newtons, watt and joules, which |
must admit are wholly understandable.

So, thanks to Duncan for his
clarification, | just wish he had explained
Dynes, BritishThermal Units and
Pferdestarkes for me as well!

WELCOME ABOARD

| have no doubt that readers will have noticed that over recent issues the designers,
Yvette and Nik, have tried to be a bit more creative with our covers, while still
making sure they reflect the content of the magazine. It certainly seems to be
attracting plenty of new readers, so if you are reading this for the first time:
Welcome! | hope you’ll enjoy this issue, if you do, pop over to our forum at
www.model-engineer.co.uk and introduce yourself — you don’t have to be a model
engineer, anyone with an interest in metalworking and workshop techniques is
welcome. We particularly pride ourselves on a warm welcome to beginners, and
don’t feel that any question is too basic to ask — we all started out the same!
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Inverter drives are extremely reliable e vibration free
» remarkably low noise level e virtually silent
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WM250V

«Centre height 125mm ! WM18 VARIABLE
e Distance between centres 610mm SPEED MILLING
« Motor 1.1kw £1,.475 . = R MACHINE

* Speed infinitely variable
from 50- 2,250 rpm

* Table size B40 x 210mm

* Motor 1100w
Without digital readout fitted:

£1,250

L With digital readout fitted:
Glass linear scales

WM280V (M < £1,750
. Cfentre height 140mm

» Distance between centres 700mm
« Motor 1.5kw

GH1236 GEAR HEAD LATHE

Amazmg value for this complete package

Standard equipment:
Digital readout, halogen
lighting, coolant system,
cabinet stand, 3 and

4 jaw chucks

* Distance between
centres 750mm

* Longitudinal travel
550mm

WM290V * Motor 1500w
Hlustrated with optional milling attachment, K * Single phase

which is also available for WM250V « Low 30rpm speed | : .
and WM280V lathes _ P Sp b _ £2,900 including VAT

. ideally suited to — 1 g e and UK mainland
£2,685 i thread cutting = carrier delivery
| : = Supplied with digital '
readout and stand
* Distance between
centres 700mm
* Centre height 150mm
* Motor 1.5kw

BENCH GUILLOTINE
ITEM NO.7010

* Squaring facility

* Safe blade protection

* Front measuring scale

» Compact versatile guillotine

¢« Fabricated for maximum strength

» Supplied with adjustable rear depth stop

» Reversible blades, ground on both edges
Shearing capacity 300mm
Thickness 1.5mm £150

L Q) ] ¥ \ - s "] :_"
All these lathes are fitted with power cross feed and are supplied with 3 D-E“ . J —J Ll j'/J SJ_/ Z U —|-—J
Qnd 4 jaw chucks, fixed and travelling steadies, face plate and swarf treiyy

Prices include VAT and UK mainland delivery
ANY SPECIAL OFFERS ARE ONLY AVAILABLE WHILE STOCKS LAST AND ARE NOT ONGOING

T 01 428 682 929 Warco House, Fisher Lane, Chlddlngﬁald Surrey GUB 4TD
£ sales@warco co.uk W: www.warco Co. uk




12

17

19

25

28

31

RECONDITIONING
A PEDESTAL
DRILLING MACHINE
Chris Smith brings a

much abused machine
back up to scratch.

ONE MAN AND
HIS LATHE

Clive Barker tells the story
of a his home-built lathe

25th ANNIVERSARY
PHOTO COMPETITION
Can you capture the ‘spirit of
home-workshop engineering?

REBUILDING THE
MEDWAY QUEEN
Richard Halton describes
a bigger than usual
engineering challenge.

THREADED

INSERTS AND

OTHER HOTTOPICS
Mark Noel tests his machine
and describes the ultimate
workshop accessory the world
famousThermoCoaster.

BREATHING LIFE
INTO AN OLDER MILL
Paul Zeusche gives a
marvellous old Cincinnatti
Mill a makeover.

A USEFUL MINI VICE
In part 2, Brian Moseley
completes this neat and
flexible vice.

37

42

438

MODEL ENGINEERS’
WORKSHOP INDEX
The index for issues 213

to 224 compiled by Barry
Chamberlain.

MAKING A CLOCK
DEPTHINGTOOL

Glen Bunt describes a useful
accessory for horologically
minded readers, or indeed
anyone making small geared
mechanisms.

READERS’ TIPS

More workshop wrinkles our

regular monthly competition.

SUBSCRIBE TODAY!

AND SAVE UP TO 23%

OFF THE SHOP PRICE PLUS

RECEIVE 2 FREE WORKSHOP
PRACTICE SERIES BOOKS
WORTH £15.00

See page 47 for defalls.

6

www.model-engineer.co.uk

ontents

50

56

61

66

69

IMPROVEMENTSTO A
POPULAR BANDSAW
Mike Cox is back with

a selection of useful
modifications to up the
performance and usability

of a 4x6 bandsaw.

AN ELECTRICALLY
BRAKED WALKER
What is it like to take on a
project for Remap in your
workshop? Sue and Duncan
Loutitt tell us about one of
their recent projects.

CONVERTING
ATAILSTOCK

Alan Hearsum increases
the capabilities of his
Drummond lathe.

REPAIRING ROB’S
OLD DRESSINGTABLE
Peter Shaw faces some
metalworking challenges and
passes on some workshop
wisdom.

THE FULL MONTY
Strange goings on in the
basement as Steve Roberts
strips his Grizzly Lathe ‘bear”.

Model Engineers’ Workshop



Coming up...

in the May issue

KEEPING YOUR COOL(ANT)

John Pace
uses coolant
for turning,
milling and
grinding,

but he found
problems with
contamination
causing poor
results. He
shares with us
how he keeps
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condition.

m Howard Jennings goes dustbin-diving and
emerges with some useful gadgets, Adrian Filmer
describes some specialist shop-made tools made
to assist with restoring classic bikes, plus - an
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FREE PLAN:

A Fretsaw, Filing
and Jigsaw Machine
This is an interesting

plan from G. Gray who
designed the lathe
mounted bandsaw
previously featured

on the site.

Don’t do this at
Home - AT-slotted
Slide for a Mini Lathe
Back when the editor was still a novice, he decided
to make a new slide for his mini-lathe, blithely
unaware that it was far too big a job for the machine.
Unencumbered by experience, he managed the job
using some decidedly questionable set-ups. Find out
more in this article, but don’t try this at home!

Some of the other live topics
on the forum include:

Y Corbett XL shaper? The pros and cons
of taking on a vintage machine tool.

) Drilling in Spring Steel — how best to
make small holes in tough springs?

) Learning to love the metrinch? Will the new EU
directive finally kill off imperial units, or will
they just carry on in their new form?

> Keeping machines clean —There are two types of
workshop — neat and tidy ones and the others...

Y Making a gib strip... How?
Materials and methods discussed!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS
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Reconditioning a
Pedestal Drilling Machine .+

Chris Smith uses some unconventional approaches to
repair a machine that had a short, hard life.

achining the slot for knocking the
M drill out, without a vertical miller

or a lathe attachment, called for
improvisation, this was done using a way
| have used over the years, to put captive
keyways into small shafts. In short, | use
a pistol drill in a bracket to power a short
adaptor that holds the milling cutter.

Having last used this idea on a three-

inches centre lathe, and using a maximum
of 6.5mm diameter end mill, a few
improvements had to be made, so that it
would handle a Z.5mm diameter end mill
with a 10mm shaft. At the same time |
wanted to reduce the side way pressure
on the electric drill bearing. The Black &
Decker electric drill is one used on the
original set up, and was at the time that |

bought it, a fairly new industrial drill. It
came with a chuck that can only be opened
to a maximum of 7mm, so a chuck adaptor
and an extended steady bearing were
needed. | am not going to go into too
much detail on size of the drill bracket, or
the bearing housing, only where | think it
is relevant. The drill bracket is made from 2
x 0.5 inch mild steel, the pieces are held in
the four-jaw chuck, and the end faces
machined up.The hole for the electric drill
is then marked and drilled with a fine hole
and then clamped to the faceplate, and set
up using a wobble bar, it is then drilled
and bored to the appropriate size.The
pieces are then prepared and welded
together. The bearing housing is also
made from 2 x 0.5 inch mild steel, which

Fig. 5 Body - EN8

< D16

2mm air vent
3 - %) irv #10
Tap 2BA
~
! 3

Shrunk-in silver steel spindle

12 32

40 - @19

R

The set up for milling.
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Parts of the drill holder.

has had both, ends faced up.The 1.625 x
0.250 inch base is then welded on (photo
6).The bearing housing is held in the
four-jaw chuck and the underside of the
base machined flat. A vertical centre line is
scribed down the housing on the opposite
side to the flush side. This is now secured
to the lathe cross-slide, and set up square
to the chuck. A centre drill is put into the
lathe chuck, and the housing is adjusted so
the centre line lines up with the centre drill
and the housing is centred. This is then
removed from the cross-slide, lined up on
the faceplate, drilled and bored out to the
chosen bearing size. The hole, which the
electric drill fits into, and the hole for the
ball race are up to the individual. The ball
race that | used was out of my used
bearing box, selected by looks, bore and
thickness. It is up to the individual, if they
want to use the idea, to mould it round
their own equipment. The one part | will
give a bit more detail on is the adaptor.
The first adaptor | made, was from
normalised EN8 and this is the one that |
cut the slot with. On cutting some further
slots in a totally unrelated job, the 7mm
spindle broke off near to the main body,
even though this had been radiused to
hopefully prevent this happening. With a
bit more thought | made the 7mm spindle
longer, to give it a bit more flexibility and
out of a piece of 12mm silver steel, which |
then shrunk into the larger part of the
adaptor body. This was not hardening or
tempered and was left to cool naturally.
See figure 5.

Photograph 7 shows the set up for
milling, using the modified adaptor.
Photograph 8 shows a sample test run,
before slotting the new pedestal drill.

A milled test piece.

Model Engineers’ Workshop



Fitting the electric drill
and the steady bearing

The compound-slide is removed from

the cross-slide and the round steel plate
secured to the cross-slide using T-nuts.
The electric drill is then secured in the drill
bracket, and loosely fitted to the plate, see
photo 6.The chuck on the drill is opened
to the full extent and the adaptor spindle
pushed in but not tightened. Clamp the
adaptor bracket to the cross-slide with
T-slot nuts and tighten. At this point it can
assessed whether it will require shims
under the drill bracket or not. In my set up,
because the drill bracket was first used on
a 3 inch lathe | had to have a packing of 0.5
inches to make it up to 3.5 inches.The disc
| used under the drill bracket was not quite
thick enough so a few shims were needed.
Having once got the set up correct, my
intentions are to keep it like this so it is
ready for any future work.

While the slotting is taking place, the
chuck is locked in position using a
chuck-locking device, to prevent the work
turning (photo 9).

Before starting to mill the slot, it is best
to drill a hole through the shaft, at both
ends of the length of the slot. These are to
help start the cut, because when milling a
slot, such as a captive keyway, the
non-cutting centre of the end mill will
prevent any depth of cut. These holes can
be smaller in diameter, than the finished
slot, and for this slot a 6.5mm drill will be
just fine. The holes can be drilled in or out
of the lathe, but if drilling in the lathe, the
bearing housing and end mill holder can
be temporarily be removed, and the
electric drill, while still in position, used to
drill the holes. Steel containing up to 4%
carbon, when cut with a Z5mm end mill
should be cut at 80 to 100 feet\minute. This
translates to a speed from 1,034 rpm to
1,293 rpm. Because the steel used may go
up to as much as 4.5% carbon it may need
the speed to be reduced down to as low as
776 rpm. Not having a thyristor speed
controller | ran my electric drill off a Variac
transformer and | found that feeding the
240v drill with about 110v gave the desired
cutting speed; soluble oil was also applied
while cutting.

The new drilling machine bearing is 2mm
thinner and a larger inside diameter than
the original one.This meant that the inner
ring of the ball race rubbed on the housing,
so a 2mm washer with an outside diameter
of 46.5mm, and a hole in it larger than the
ball race inner ring, was made to go
between the housing and the bearing.

After fitting the new shaft, | turned my
attention to the hairline cracking of the
base. Having seen these cracks | did not
want to ignore them, because | did not
fancy all the motor and spindle crashing
down on me, if it finally gave way! Two
strips of 3mm sheet steel were cut and
drilled with a 5.5mm drill, and then they
were formed to fit the affected area on
both sides of the base, photo 10.The holes
in the casting were drilled with a 4.2mm
drill, and tapped with a 5mm ISO metric
coarse. Unfortunately the casting was so
thin in some of the places that it would
not hold the thread, so all the allen screws
finished up with a nut on the inside.

April 2015

Reconditioning a Pedestal Drill ”

The chuck locking device.

Handle casting and pattern.

The raising and
lowering handle

The handle was made from aluminium,
steel and wood. The aluminium casting
(photo 11) was surplus, from a batch that
my father cast many years ago, when we
were going through our ‘casting period”.
The steel bush, out of the original plastic
handle was saved, a hole was drilled in the
aluminium handle slightly smaller than the
bush, and the bush pressed into it, making
sure the original holes in the bush were

90 degrees to where | intended to put my
holes.The hole at the opposite end of the
handle was drilled 10mm.The knob was
turned from a piece of ash, using the wood
lathe, and finished up 50mm long, with

a diameter of 40mm, and a hole bored
through the middle at 12.7 mm diameter
(photo 12). A steel spindle was made for
the knob and leaving it slightly slack in the
hole, the length was also left slack, so a
brass washer could be placed between the
wooden knob and the aluminium casting.
M6 allen grub screws were used to retain
the handle at the drilling machine end and
the wooden handle spindle at the knob
end.The surplus aluminium handle came
in handy, but if this had not been to hand,
| would have prefabricated it from steel.

The fitted handle.

l® i
Reinforcing plates on the base.

The rack securing ring

The next part that needed attention was
the ring to retain the rack for winding the
drill table up and down.This ring is meant
to hold the rack in place while at the same
time allowing the rack to rotate with the
table.This had evidently been tightened
up over the top of the rack and it had
snapped. A strap was made out of 3mm
mild steel plate formed to fit the ring,

and then secured with four 6mm screws
(photo 13).

The drill bench

The bench to stand the drilling machine

on was made from rough-cut timber and
stands 29.5 inches (750mm) high, depth
back to front 23.5 inches (597mm) and the
width is 20.25 inches (515mm). For the top
of the bench | used a piece of 0.75 inches
(20mm) block board, a piece | once had for
a drawing board. Having nothing to stand
the drilling machine on to try to get an idea
of the height | thought | would start at 36
inches (915mm) which is the height of the
bench that my lathe and my other drilling
machine stands on.This was in the end too
high, making me feel like a gibbon when
using it. Two further reductions were needed

The repaired ring.



in the height before it was satisfactory. Each
time an alteration was made to the legs,

| had to lay the bench down with drilling
machine attached, because of the low roof
preventing me from lifting motor end off,
which on my own took quite a bit of effort. |
would have welcomed a bit information on
the bench height.

All the legs and the centre supports for
the draw runners and the cross supports
under the bench top are made from 2 x 2
inches (50mm x 50mm). The drawer fronts
5 x 1 inches (125mm x 25mm) the draw
sides 4 x 1 inches (100mm x 25mm). The
draw bottoms and the separators are
made from 5.5mm exterior grade
plywood. The draw runners were made
from pieces | had in stock and were cut to
0.875 x 0.875 inches (22 x 22mm). These
were all planed up and secured to the
inside of the front and rear legs and to the
centre support, the centre support is there
for nothing but holding the draw runners.
The plywood underneath of the draw
slides on the runners, always best to keep
two dissimilar woods rubbing together.
All the wood was planed up on the
planning machine, the draw sides, 4 x 1
inches, were run through the thicknesser
down to 0.625 inches (16mm). All the
wood was slotted on the circular saw, in a
piece work fashion, ready for the
separators. The draw, backs, and the draw
fronts were rebated and the draw front
rebated underneath to take the 5.5mm
plywood. The draws are held together
with four corner plates made from 2mm

One of the new drawers.

mild steel sheet. The bottom of the draws
are screwed and glued on.The separators
are also all glued in, this stops the
annoying little bits that always seem to
want to get underneath them.The handles
are made from 0.75 x 0.125 inch (20 x
3mm) mild steel strip. The inside and
outside of the draws have been varnished
with exterior varnish, only because this is
what | had to hand, and is done to try to
stop them absorbing too much oil and
muck, not for looks. This is just a brief
description of the bench construction
(photos 14, 15 and 16) and it is fit for
the purpose it is made for. Photograph
17 shows the finished project. B

The reconditioned drill. Inset: The completed base unit.

10 www.model-engineer.co.uk
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h for independent
mill/drill operation

CL430 - As above
but without the
Mill/Drill head
£669.00 exc.VAT

£802.80 inc.VAT

‘ FULL RANGE
T == OF ACCESSORIES
AVAILABLE

MILLING
DRILLING .
MACHINE - CMD300 "= |
* Bench mountable, tilts 45° left
& right from vertical

* Table travel 100x235mm
* Table Effective Size
LxW: 92 x 400mm

394

& DRILLING
MACHINE
* Bench mountable
* MT2 Spindle Taper
 Face mill capacity 20mm,
end mill 10mm eTable cross
travel 90mm, longitudinal

., travel 180mm
MOTOR  SPINDLE

SPEED

MODEL EX VAT INC VAT

MD10  150W/230V 100-2000rpm £329.00 £394.80
MD3000 470W/230V_0-2500rpm _ £479.00 £574.80

a1 t.es ANTI FATIGUE
Clarke £oay FLooRiNG

« 6 interlocking foam tiles protect flooring &
provide comfort when standing or kneeling

« |deal for use in garages, workshops etc. ® Each
tile is 610
x610mm &
includes
detachable,
yellow borders

£ .98
23INC.VAT
FOR 6 TILES

* Tables tilt 0-45°

left & right FROM ONLY k-
* Depth gauge 9
 Chuck guards
B=Bench mounted 71

F=Floor standing

D

y DRILL PRESSES
Clarke R

» BENCH VICES (

| [
RSTA
ONW

WHEREIQUALITY

COSISICESS

* A range of fixed and swivel
4 vices with top quality

cast iron construction
5

FROM ONLY

coated finish

£4 7 9%

o Sturdy lower shelf
 Durable powder

ENGINEERS
HEAVY DUTY
STEEL WORKBENCHE

Clarke
BOLTLESS

QUICK ASSEMBLY
STEEL SHELVING

* Simple FROM
fast assembly[g, o
in minutes 29
using only  fig< }

METAL LATHE

© 300mm between centres ¢ LH/RH thread
screw cutting e Electronic variable speed ¢ Gear
change set ¢ Self centering 3 jaw chuck & guard

* Power feed

100mm
125mm
125mm
150mm
150mm
140mm

MECHANI

S
PROFESSIONAL
TOOL CHESTS/
CABINETS

FROM ONLY
£ 9

VAT

NOW INCLUDES

ROLLER
DRAWERS

MODEL

DESC. DxH(mm
CDCTC600B 6 Dr chest 600x260x340 £52.99 £63.59

CTC900B 9 Dr chest 610x255x380 £64.99 £77.99

CTC800B

MODEL

CTC500B 5 Dr cabinet 675x335x770 £119.98 £143.98
8Dr
chest/cab set
CTC700B47 Dr cabinet610x330x875 £124.99 £149.99
CTC13008 13 Dr
he

610x330x1070 £104.99 £125.99

620x330x1320 £149.98 £179.98
F was £155.98 inc.VAT

to proof load Bl g Tk
DESC. _ EXVAT INC VAT

FC500F /2 ton folding  £144.99 £173.99

FC100
FC1000LR 1ton

1ton folding  £149.98 £179.98
£189.98 £227.98

long reach

CFC100

¢ Folding and fixed frames available

* Robust, rugged construction
* Overload safety valve

INCLUDES SINGLI
Loc

optional 3 drawer unit ONLY &=

£84.99 Ex.VAT £101.99 Inc.VAT

k@ comPACT
: PRECISION LATH

CWB1000B 1000x650x880 £149.98 £179.98 | | -00

CWB1500B 1500x650x880 £199.98 £239.98 | CL250M

£ INC.VAT

CWB2000B 2000x650x880 £259.98 £311.98

»jz8 TAP & DIE SETS

CHOICE OF 5 COLOURS lI

I I |

RED, BLUE, BLACK,

L —— -_‘

7 i FROM 0 .ugﬁ;tc = . Varia speed
- tuggsten MEASURING * 250mm between centres
- K A o
= INC.VAT steel H 1]
vt  Supplied in "I “.I"' EQUIPMENT FROM ONLY.
metal storage case, = ¥ D
except 16pce FROM ONLY £ .98
g from Bt (T 31t

leading supplier [lZLEZTE
Al m%delgp TIPS, WIRE,
featured are turho kel didd
fan cooled (except MIG
PRO90) * See online ~ 135TE
for included accessories

150mm/6" Vernier Caliper £9.98 £11.98
0-25mm Micrometer ~ £9.98 £11.98

M 150mm/6" Digital Vernier £16.99 £20.39
M265 300mm/12" Digital Vernier £36.99 £44.39

#28pce Best Budget Buy, 33pce

Recommended: Eﬁ? ICS

» HYDRAULIC
" LIFTING TABLE
* |deal for lifting &

moving models W, ‘
* Foot pedal operated Y 1
FROM ONLY + ’
£259:20 -2 71

£31 0t
MODEL

* CONVERTERS
* Run big 3 phase woodworking
machines from 1 phase supply
* Variable output power
to match HP of motor
to be run
FROM ONLY

#No Gas only “No Gas MIG welder can be converted to gas
welding with optional accessories

s ARC/TIG
* INVERTERS
 Used for ARC & TIG welding,
utilising the latest technology
Low amp operation - ideal

A for auto bodywork & mild
i PRICE CUT

41 552
EXC.VAT INC.VAT

MAX.  TABLE HEIGHT

LOAD  MIN-MAX _ EX VAT INC VAT
HTL300 300kg 340-900mm £259.00 £310.80
HTL500 500kg 340-900mm £279.00 £334.80

¢ POLISHING KITS
eKit Inc: Tapered - .

spindle, Coloured A&
mop for initial

(ROTARY PHASE CONVERTERS
ALSO AVAILABLE
MAX. MOTOR  FUSE
2HP
3.5HP
5.5HP

EX. VAT INC. VAT
10amps £229.00 £2

20 amps  £26! £322.
32amps £319.00 £382.80

ELECTRODE
DIA.

AMPS

cleaning, pure

cotton mop for

high polish finish
& polishing compound %
4" £19.98 Ex VAT £23.98 Inc VAT
6" £24.99 Ex VAT £29.99 Inc VAT
8" £29.98 Ex VAT £35.98 Inc VAT

10/160 1.6-4.0mm £199.00 £238.80
30/130 __3.25mm__£219.00 £262.80

_, COMPRESSORS

Superb
range ideal
for DIY,
hobby &
semi-

s BENCH GRIND
& FLOOR STANDS
 Stands come complete with bolt
mountings and feet anchor holes
STAND FROM ONLY £4
EX.VAT £50.39 INC.VAT
FROM ONLY
7 99
£33I'NSE%AT
CBG8W features 8",
whetstone &
6"drystone.
# With sanding belt

e
stand with clamp
 Rotary tool ® 1m
flexible drive © 40x
accessories/consumables

vgerdl

£32.99 EX.VAT
£59.59 INC.VAT

METAL
MACHINES

TD

FRON ONLY
203t

« Bend, Roll & Shear metal
up to Tmm thick « Min. Rolling Diameter 39mm
« Bending angle 0-90°

EX VAT INC VAT
£169.98 £2|

o Activates instantly G .
when Arc is struck  Protects to EN379 e Suitable
for arc, MIG, TIG & gas welding

DESCRIPTION
3" Cut off tool
1/4" Die Grinder
1/2" Impact Wrench
13Pc 1/2" Impact
Wrench Kit
3"Cut Off Tool & 1/4"
Die Grinder
1/2" Reversible Ratchet £34.99
6" Dual Action Sander £34.99
3/g" Keyless Reversible
Drill
150mm Air Hammer
inc 4 Chisels

EXC.VAT
£22.99
£19.98
£59.98

£74.99
TANK EX VAT INC VAT £47.99
24ltr £79.98 £95.98
24ltr  £89.98 £107.98
241tr £119.98 £143.98
50ltr £129.98 £155.98
50ltr £149.98 £179.98
50ltr £219.98 £263.98
100ltr £269.98 £323.98

TOOL CHEST
o Felt-lined drawers
o LxWxH 610 x
280 x 440mm
* Keep
precision tools
safe and tidy

DIY 150mm
PRO 150mm
HD 150mm
PRO 150mm

MODEL
BR305
BR610

BED WIDTH
305mm
610mm

£34.99

31
incVAT

£19.98

OPEN MON-FR

SAT 8.30-5.3 OPEN 7 DAYS
BARNSLEY Pontefract Rd, Barnsley, S71 1EZ 01226 732297 EXETER 16 Trusham Rd. EX2 8QG 392 256 744 MIDDLESBROUGH Mandale Triangle, Thornab 01642 677881
B’HAM GREAT BARR 4 Birmingham Rd. 121 358 7977  GATESHEAD 50 Lobley Hill Rd. NE8 4YJ 914932520 NORWICH 282a Heigham St. NR2 4LZ 01603 766402 fi
B’HAM HAY MILLS 1152 Coventry Rd, Hay Mills 217713433  GLASGOW 280 Gt Western 4 9EJ 413329231 NOTTINGHAM 211 Lower Parliament St. 0115 956 1811 3 my Ys m m..
BOLTON 1 Thynne St. BL3 6BD 204 365799 GLOUCESTER 221A Barton L1 4HY 452 417 948 PETERBOROUGH 417 Lincoln Rd. Millfield 01733 311770 I N s-ro RE
BRADFORD 105-107 Manningham Lane. BD1 3BN 274 390962  GRIMSBY ELLIS WAY, DN32 9BD 01472 354435 pPLYMOUTH 58-64 Embankment Rd. PL4 9HY 01752 254050 I
BRIGHTON 123 Lewes Rd, BN2 3QB 273915999 HULL 8-10 Holderness Rd. HU9 1EG 01482 223161 pooLE 137-139 Bournemouth Rd. Parkstone 01202 717913 65 SUPERSTORES
BRISTOL 1-3 Church Rd, Lawrence Hill. BS59JJ 0117 935 1060 ILFORD 746-748 Eastern Ave. G2 7HU 0208 PORTSMOUTH 277-283 Copnor Rd. Copnor 023 9265 4777
BURTON UPON TRENT 12a Lichfield St. DE14 307 01283 564 708  IPSWICH Unit 1 Ipswich Trade Centre, Commercial Road 0147: PRESTON 53 Blackpool Rd. PR2 6BU 01772 703263
CAMBRIDGE 181-183 Histon Road, Cambridge. CB4 3HL 01223 322675 LEEDS 227-229 Kirkstall Rd. LS4 2AS 113 SHEFFIELD 453 London Rd Heeley. S2 4HJ 0114 258 0831 o N l—l N E
CARDIFF 44-46 City Rd. CF24 3DN 029 2046 5424  LEICESTER 69 Melton Rd. LE4 6PN 116 261 0688 SIDCUP 13 Blackfen Parade' Blackfén Rd 0208 3042069 _
CARLISLE 85 London Rd. CA1 2LG 01228 591666  LINCOLN Unit 5. The Pelham Centre. LN5 8HG 1522 543 036 o) vy AMPTON 516-518 Portswood Rd 023 8055 7788 Www_mach"‘]emart_co_uk
CHELTENHAM 84 Fairview Road. GL52 2EH 01242 514 402  LIVERPOOL 80-88 London Rd. L3 5NF 151 709 4484 v

CHESTER 43-4! LONDON CATEORD 289/291 Sotthend Lane SEG 3RS 0208 695 5684 SOUTHEND 1139-1141 London Rd. Leigh on Sea 01702 483 742
CHESTER 43-4! James Street. CH1 3EY 01244 311258 LONDON CATFORD 289/291 Southend Lane SE6 3RS 0208 695 5684 STOKE-ON-TRENT 382-396 Waterloo Rd. Hanle 01782 287321

COLCHESTER 4 h Station Rd. CO1 1RE 01206 762831 LONDON 6 Kendal Parade, Edmonton N18 020 8803 0861

COVENTRY Bishop St. CV1 1HT 0247622 4227 LONDON 503-507 Lea Bridge Rd. Leyton, E10 020 8558 8284 SUNDERLAND 13-15 Ryhope Rd. Grangetown 0191510 8773 MAIL ORDER
CROYDON 423-427 Brighton Rd, Sth Croydon 020 8763 0640 LONDON 100 The Highway, Docklands 0207488 2129 SWANSEA 7 Samlet Rd. Llansamlet. SA7 9AG 01792 792969 0115 956 5555
DARLINGTON 214 Northgate. DL1 1RB 325380841 LUTON Unit 1, 326 Dunstable Rd, Luton LU4 8JS 01582 728 063  SWINDON 21 Victoria Rd. SN1 3AW 01793 491717

DEAL (KENT) 182-186 High St. CT14 6BQ 304 373434 MAIDSTONE 57 Upper Stone St. ME15 6HE 01622 769 572 TWICKENHAM 83-85 Heath Rd.TW1 4AW 020 8892 9117

DERBY Derwent St. DET 2ED 332290931 MANCHESTER ALTRINCHAM 71 Manchester Rd. Altrincham 0161 9412666 WARRINGTON Unit 3, Hawley's Trade Pk. 01925 630 937 L' K &
DONCASTER Wheatley Hall Road 302245999  MANCH R OPENSHAW Uni ower Mill. A d 016 8 WIGAN 2 Harrison Street, WN5 9AU 01942 323 785

DUNDEE 24-26 Trades Lane. DD1 3ET 382225140 ||\ A e S e R DU P tR AN WOLVERHAMPTON Parkfield Rl Bilston 01902 494186 COLLECT
EDINBURGH 163-171 Piersfield Terrace 316595919 MANSFIELD 169 Chesterfield Rd. South 01623 622160 WORCESTER 48a Upper Tything. WR1 1JZ 01905 723451

Minimum call charges from a BT landline are 5p/min to 0844. Calls from mobiles and other networks may vary.
For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products and prices at any time. All offers subject to availability, E&OE.



One Man
e Lathe

his

Clive Barker and his
Homemade Lathe

This month we have something rather different — a home-made lathe — and one
made in rather different circumstances from those of most MEW readers.

For the past twenty-two years
my wife and | have been

working in a provincial region

of Pakistan (photo 1). While
immersed in language study |
felt the need to be able to retreat
into something more familiar,
and so decided to put together
a basic workshop. The starting
point was a workbench made by
a local carpenter. This project
started by selecting the logs

in the timber yard from which
the planks would be cut. That
first winter | purchased some
basic hand tools, a Chinese vice
and Pakistani bench grinder

and pillar drill for a total cost of
about £90. The pillar drill was
substantial enabling me to drill
up to 3 inch holes in steel.

away, was a welder, small machine

shops, a foundry, steel stockists - and
what | can best describe as old fashioned
ironmongers. The welder had both basic arc
welding equipment and oxy-acetylene.The
latter was fed by a home-made acetylene
producer using calcium-carbide and water.
Seeing all this | had assumed that there
was plenty of scope for getting useful
things made. Soon, however, | realised
that the immediate always takes priority
in this culture. This means that work won't
get done unless one remains on hand to

I n the neighbourhood, a short cycle-ride
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Author with solar tracker.

chivvy things along. | also learnt that often |
would need to be available to interpret my
drawings.These early insights into the local
culture influenced my approach to making
my own lathe. | decided to make as much
as possible myself so retaining control over
timing and quality.

Some of the earliest tools | made were a
pair of engineer’s clamps, some forged
clamps for the drill table, a sturdy angle
plate and a simple scribing block. These
latter two provided an opportunity to see
what castings could be custom made at
local foundries. | made simple wooden
patterns and a few days later had my
castings which | then took to another
workshop for surfacing.

By now my growing collection of tools
included drills, files, and a very hard centre
punch made by a local blacksmith so basic

work at the bench, and with my pillar drill
and grinder, could now be tackled. At that
time | bought steel by the kilogram from
the bazaar which often had hard spots and
inclusions. Apparently most is reclaimed
from ships run aground at a bay near the
southern port city of Karachi and is
recycled in local mills. A lot ends up in steel
girders used for the flat roof construction
common in the plains of the Punjab.

Small lathes were not readily available
so | had decided to make my own (photo
2). Pakistani friends were puzzled about
my motivation for doing this — for most
this would have been considered work,
not leisure. Fearing that this might be
misunderstood as some sinister foreign
activity, | was careful to explain clearly
what | was doing and settled for the status
of an eccentric!

Model Engineers’ Workshop



Armed with knowledge of what was
locally available | came up with the basic
layout of the lathe | intended to make. It
was to be 4 inches centre height with a
bed based on a section of the readily
available ‘I’ section beam on which sat the
bed’s ways fabricated from black rolled
steel bar (BMS was not available to me at
the time). The headstock was an iron
casting, as were the saddle and cross-
slide. It would have back-gear with plain
mandrel bearings.

While visiting a city | made detailed
drawings of a few components which
could be made at a nearby well tooled
workshop.These included: The % inch
Whitworth lead screw and nut; the
mandrel and back gears. | also saw an
unusually compact refurbished induction
motor which | managed to pick up for the
equivalent of about £7.50. From a scrap/
recycling shop | obtained a sewing
machine flywheel-handle which, many
years later, still hasn’t been replaced by a
more suitable item.

The design of the bed allowed me to
fabricate and finish by hand (fig. 1).
Being reasonably adept at filing, | knew
that | could produce the bed by hand
techniques provided | had access to
straight edges against which to compare
the work as it progressed. None were
available, so | produced my own from %
x 12 inch hot rolled steel bar. They were
made as a set of three; comparison of
any one with the other two and careful
filing resulted three surprisingly accurate
straight edges. To speed up the process
several sets of what | refer to as ‘straight
line gauges’ were made (photo 3). Each
was made with three lands - at the ends
and the middle. Again comparison of
each with its two partners ensures a
straight line. The first set was equal in
length to the working length of the bed
ensuring 3 points in a straight line; the
second half that length; and the third a
quarter length. When the three lengths of
gauges were used in preparing the
straight edge, 9 points along the length
could be brought into a straight line by
filing and checking up to the light. This
required considerable patience but
resulted in three immensely useful
straight edges. It is very satisfying to
know that all the success of the lathe is a
direct result of this initial hand work.

After scouring the steel suppliers |
selected, by eye, the straightest available
sections of 6 x 3 inch ‘I’ section girder, 1 x
% inch black bar and 4 x 4 inch thick plate.
Using a hacksaw, files and the pillar drill,

Gauges & straight edges.
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One Man and his Lathe ”

Lathe at early stage (guards"removed for clarity).

Fig. 1

/ File

_1
T~

L Straightedge

Bedways @

mating surfaces were cleaned up and the
bed assembled with ¥4 inch Whitworth
bolts from the underside of the top surface
of the ‘I’ section. The headstock end of the
bed was detachable so as to reduce the
area of bed it was necessary to file flat and
square. In total an area of 67.5 square
inches had to be made flat and square
using only hand tools.

The front and rear top surfaces of the
bed were gradually filed straight while
also checking for parallelism between the
front and rear surfaces. This was achieved
by placing a button at the centre of the
bed (in the un-worked portion) on which
one of the homemade straight edges
could pivot, and checking at the four
points of the diagonals with feeler gauges.
This task was undertaken slowly, over
many days.

Before the top surfaces were completed,
| started working on the front and rear
shears. In order to ensure that these
surfaces were perpendicular to the top,
one of the straight edges was sacrificed to
be clamped to the bottom of the bed so
forming a rear file guide. In filing the
second face, there was the added
complication of ensuring parallelism with
the first —i.e. front to rear across the top of
the bed. In the finishing process | was
careful not to allow the flat surfaces to
become rounded - preferring flat and true
surfaces to perfect surface finish. After all
this the edges were carefully finished with
a light chamfer. After many hours of work |
was satisfied with the overall result.

13



Wooden patterns for the headstock,
banjo, saddle, cross-slide, tailstock
hand-wheel, back gear lay shaft bearing
supports, and temporary bearings for
boring were made (photo 4).The
headstock was mounted on a separate
plinth with two lands.The plinth would be
secured to the top of the ‘I’ beam thus
overcoming its lack of rigidity and
uncertain flatness. Adjustment of the
headstock for alignment with the bed
would be achieved independently of the
superstructure with shims on top of the
two lands of the plinth. This proved to be
helpful when setting up the lathe.The
patterns were given to the local foundry
man for casting. The results were
satisfactory except for a few blow holes in
the top and one or two hard spots on less
critical castings.

| decided that | would bore the headstock
bearings myself. Temporary adjustable
bearings were required to support a
boring bar.The bearing castings were
prepared using only hand tools and the
pillar drill. The bottom surfaces were made
flat with the bench grinder and files.The
%in bores were carefully made on the
pillar drill, using progressively larger drills.
The clamping bolt holes were drilled and

Some wooden patterns.

The lathe is now a useful machine which no longer

exists merely to serve its own development!

I have used it for numerous projects including a small

tapped before slitting the bearings with a
hacksaw. The boring bar that rotated in the
bearings, however, | had turned at a
workshop in the bazaar. | cross drilled it to
accept @'%in high speed bits | had brought
from the UK.

The drive, including a mount for the
motor and countershaft, was made.The
three step pulleys were off-the-shelf items
from a local shop.The pulley mounted on
the boring bar would later be used on the
permanent mandrel. The headstock casting

Ve

Dressing bearing face with gauge.
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had been made with cores so the boring
bar could pass through and be supported
by a temporary tailstock made up from the
previously made angle plate.The
headstock bearing caps were cut off the
main headstock casting and both surfaces
machined flat. The bearing halves were
drilled and tapped for their retaining bolts
including close fitting dowels for good
location of the caps (photo 5).

The headstock casting is wider than the
bed and was made interchangeable with

Machining faceplate.

the saddle so that it could be traversed
along the bed for boring using the lead
screw. The apron and rear guide were filed
from hot rolled steel bar. Boring of the two
headstock bearings was successful and
surprisingly straightforward.

| had to resort to getting the mandrel
made in the bazaar. | achieved a final fitting
of the bearings and mandrel by filing the
flat faces of the headstock bearings halves
followed by honing on fine emery cloth,
until the right clearance was reached.The
left hand headstock bearing provides axial
location of the mandrel. This had to be
dressed by hand to get flat perpendicular
faces to reduce run out of the mandrel to
acceptable limits.

The cross-slide has dove-tail fitted
slides. A friend with a local workshop had
a large British shaping machine, but part
of the self-acting feed was missing. |
offered to design and make drawings for
the missing parts in return for use of the

Model Engineers’ Workshop



Solar tracker - some finished castings.

machine. In this way | eventually got my
cross-slide machined. The cross feed
screw is less elaborate. It is basically a
modified long % inch UNC bolt with a
homemade brass nut. As always, in these
early stages, it was a compromise
between quality and getting the job done.
The sooner | could start to use my own
machine the sooner | would have more
control over how items were made. Later
this was replaced with a better quality
feed screw and ball handles made on

the lathe.

To date the tailstock is also only
temporary. It is fabricated using hand
techniques and includes adjustable
set-over. Only the barrel was made in the
bazaar. It doesn't look very professional
but it has served well and was the best
that could be done at the time.The
permanent one is based on two castings
which are now ready to be machined.

A temporary back plate for a four jaw
chuck was cast in aluminium with a split
boss and two pinch bolts to grip the
mandrel. This arrangement was used for
nine years until a proper Myford-type nose
register with 12 tpi thread could be cut in
situ on the lathe. For this to be possible
the compound slide, banjo and change
wheels first had to be made. | was then

April 2015

also able to make a permanent back plate
and a faceplate (photo 6).

| soon noticed a design flaw which |
really should have anticipated. While
setting up the headstock to turn parallel to
the bed centre-line | detected excessive
deflection of the work away from the
cutting tool. The strengthened ‘I’ section
beam that forms the bed was rigid enough
in the vertical and horizontal planes but
inadequate in resisting torsion created by
cutting forces 7.5in above the neutral axis
of the bed. The solution was to fit a torsion
tube behind the bed, bracing the middle
and two ends of the ‘I section bed, just
visible in photo 6.This completely cured
the problem and didn't interfere at all with
the geometry of the lathe. The only slightly
negative consequence was that cleaning
was now less straightforward.

At this stage | decided to have a stand
made to save space on my crowded work
bench. It includes a drip tray and
cupboard. The lathe was now more
accessible and at the right working height,
photo 2.

The lathe is now a useful machine which
no longer exists merely to serve its own
development! | have used it for numerous
projects including a small steam engine
and some parts of a hot air engine.The

Solar tracker - main bearing housing.

One Man and his Lathe

most recent has been a solar tracking
stand (photo 1). Where we live the
electricity supply is very unreliable,
especially in the extremely hot summer
months when the demand exceeds
generating capacity. Life without ceiling
fans is miserable and the unpredictability
of the supply affects many areas of life.
For this reason we decided to invest in
off-grid solar power. With our virtually
cloudless skies | felt that a system which
tracks the sun would be worthwhile.The
horizontal and vertical drives employ
windscreen wiper motors (photo 7).The
lathe was used make most of the turned
and milled parts of the stand including:
The wooden patterns for iron castings, the
bearing housing and meaty shaft with its
thread on which the whole frame rotates,
shown in photos 8, 9 and 10. In
machining some of these components the
lathe was pushed to its limits.

It was satisfying to build a lathe from
scratch and to know that some of its key
features relied entirely on hand skills. It
was also rewarding to see how successive
developments resulted in the capability to
improve on earlier temporary solutions.
Although the lathe is still not complete, it
is becoming increasingly accurate,
versatile and convenient to use. B
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Y SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED

CONTROL FOR LATHES AND MILLING MACHINES

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,

MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES
HIGH PERFORMANCE INVERTERS The 'original” & best lathe speed control system.
For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available
240V 1-phase input, 220V 3-phase output, for | |to suit wide a range of metal and wood turning lathes, including,;
you to run a dual voltage (Delta wired) three | | MYFORD ML7, Super 7, BOXFORD, & RAGLAN lathes, Wood turn-
phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Six sizes from 0.1kW (0.12hp) to 2.2kW({3hp). Pre-wired ready to go! Power Range: 1/2hp, 1hp, 2hp and 3hp.
Built-in user keypad, display and Speed Dial. Super smooth centrol across entire speed range, giving chatter
Unique Integrated Emergency Stop Function, free machining and excellent finish unattainable with 1PH motors!
Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains supply.
performance. High Reliability. Made in the UK, 1SO9001:2008 Quality Assured,

Fully CE Marked and RoSH Compliant.
Compatible with our Remote Control station Pendants.
Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

Remote control station Pendants suitable for use with
all our Mitsubishi Electric and IMQ iDrive Inverters.
Industrial grade push buttons and controls.
Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

3-wire control - Behaves like a No-Volt-Release.
Beware of low quality copies of our original tried
and tested controls,

Fitted with 2-metre length of control cable ready for §
connection to drive, and supplied with wiring diagram,.

CRnimrEsss

Our Pre-wired Lathe Speed
Controllers are now covered by a
10-Year Warranty

Newton Tesla (Electric Drives) Ltd,
Warrington Business Park, Long Lane, Warrington, [ ]
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VI

E-mail: info@newton-tesla.com (—
Visit www.lathespeedcontrol.com for more information.

|
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Just a small selection from our current stock

We NOW have a Brand New BUY ONLINE Website!
Check it out at: WWwW.gandmtools.co.uk

e

- - T s { -

Myford Super 7B, Cabinet Stand, Myford ML7 Bench Lathe, Boxford 260 VMC Vertical CNC Milling Machine,
Tooled, Immaculate, 1ph, £5250.00 plus vat. Fitted with Clutch, Tooled, 1ph, £875.00 plus vat. Tooled, 1ph, £1450.00 plus vat.

- Telephone enquiries welcome on any item of stock. - We hold thousands of items not listed above.
- All items are subject to availability. - All prices are subject to carriage and VAT @ 20%. - We can deliver to all parts of
the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment.

!?fs&_ Opening times: 9am -1pm & 2pm - 5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 + www.gandmtools.co.uk ¢+ e-mail: sales@gandmtools.co.uk

G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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THE RULES

No additional or alternative prizes will be given. Images must not have been previously published in print. If
your entry is used as a cover photograph you will receive the standard fee, but no fee will be payable for
images used within the body of the magazine. Entries may be cropped and refouched to meet our
requirements for reproduction. There is no guarantee that any entry will be published and if no usable
images are received o prize will not be awarded. The decision of% editor is final.

You will refain all rlghts fo any phofogroph you submit - |nc|ud|ng ownership if app|icalo|e. You on|y grant
MyTimeMedia rights {as described below) to your photograph if you are selected in the competition as an
honourable mention or prize winner. Before you are formally selected by the competition, MyTimeMedia will
contact you fo confirm that you wish fo grant us rights to your image as described below.

If your photograph is selected as an honourable menfion or prize winner, you grant MyTimeMedia and
Arc Euro Trade @ royalty-free, nonexclusive right, in perpetuity, to:

 Use the photograph on the Internet.

* Use the photograph in our magazines and publications.

o Use, in connection with the Photo Contest, your name, locality and country
of residence in promotions and other publications.

o Keep the files provided, and to archive the images in electronic form,
so that your pﬁotos can be used and be proper?y credited.

* As a condifion of this permission we shall credit all photographs with the photographer’s name.
Please note this does not prevent you using or publishing the photograph elsewhere in the future.

Supported by

—:Tlecurotrade.co.l

UNBEATABLE V SsINEERING PROD

THE CHALLENGE

Take a photograph that sums up the spirit of
home-workshop engineering.

The subject can be anything that reflects what
you achieve in your home workshop - from a
home-made machine tool to the intense
concentration on the face of someone carrying out
a delicate machining operation. The challenge is to
take a picture that captures the spirit of home
workshop engineering, rather than just
documenting a tool or a process.

The winning photographs will be featured in
MEW later in the year together with other entries
that achieve an ‘honourable mention’. I'm hoping
that some of the images will provide us with
striking covers for the magazine, and any images
used for this will bring the entrant our usual cover
fee regardless of whether or not they are a main
prize-winner.

ENTERING THE COMPETITION

The deadline for entries is 30th May 2015.

All submitted photographs must be saved as

TIFF or JPEG files of at least six megapixels
uncompressed size. JPEG files should be

saved at a high quality setting. Images may be
portrait or landscape in format. If you choose

to adjust or crop the entered image, please
supply an unedited, uncropped version as this
will ensure we can achieve the highest quality of
reproduction in the magazine. For images showing
machining processes in action, please ensure that
appropriate safety precautions are observed.

Up to three entries per person are permitted,
email your entries to neil.wyatt@mytimemedia.
com (send large files in separate emails) together
with your name, address, a title for the image and
up to 500 words to accompany the image. Please
also include a head and shoulders picture of
yourself.

THE PRIZES

FIRST PRIZE is this high-
precision engineers’ level from
Arc EuroTrade, worth £49.40.
Accurate to just 0.02mm in a
metre the level sits within a

100 x 100mm precision ground
frame which makes it ideal for
levelling and setting up machine
tools. Contained in a fitted wooden

box, the level comes complete with an

instruction booklet and an adjustment tool, and
will be a welcome aid to accuracy in any workshop.

SECOND PRIZE is Arc Euro
Trade’s deluxe deburring set,
comprising a telescopic
handle and fifteen different
accessories. As well as a
range of specialist deburring
tools there is a corner
deburrer, a scraper and a pair
of countersinking tools. If you
haven’t used a proper deburring
tool before, you will be amazed at
how much easier a proper tool makes

the task.

THIRD '2 s
PRIZE is a 4 V- 4
inch/100mm - -

digital caliper, #°
again donated

by Arc Euro

Trade. It's not just a short version of
a larger caliper, but has a more delicate
shaft and head making it ideal for use on
smaller and more delicate parts and assemblies.
The caliper reads to 0.01mm/0.0005 inch and also
has a fractional mode - so it’s the ideal thing to
keep handy when sorting through mixed offcuts!

If you can’t wait to see if you have won
any of the prizes, then hurry over to
http://www.arceurotrade.co.uk and start shopping!
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Medway Queen
during her naval

service (PSPS).

History

Medway Queen was launched
on 23rd April 1924 and entered
service the following month.
Captain T. J. Aldis was given
command for the first two

seasons. Her normal route
was from Chatham or Strood
to Southend and Herne Bay.
Captain Aldis was succeeded
by Captain Bob Hayman for the
1926 season and he remained
in command until the outbreak
of war. Special events and
excursions were undertaken
including the 1937 Spithead
Naval Review. In 1938 Medway
Queen was converted to oil-
firing. This had the advantage
that during the Dunkirk
evacuation she could refuel far
more quickly and easily than her
coal fired sisters.

edway Queen was converted for
M minesweeping in 1939 and fitted

with a 12pdr and machine guns
(photo 1).The aft saloon was cut down;
providing space for the minesweeping
gear. Windows and peacetime fittings
were removed and the bridge was
strengthened. HMS Medway Queen was
commissioned in November 1939 and
went to Harwich. She later joined the
10th minesweeping flotilla in Dover. In
the spring of 1940 her captain retired for
health reasons and Lieutenant A.T. Cook
RNR took command.

The official order for operation ‘Dynamo’

was issued on Sunday 26 May although
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Medway Queen in her heyday (MQPS).

Rebuilding the
Medway Queen

Richard Halton of the Medway

Queen Preservation Society

describes some workshop challenges
we are unlikely to face at home.

some troops had already been evacuated.
On Medway Queen'’s first trip everything
was chaotic; the ships anchored offshore
and used their boats to collect men from
the beaches - a slow process. Once on
board the soldiers given food and ‘Navy
Cocoa’. As Dynamo proceeded Medway
Queen settled into a routine; each night
was filled with the noise and danger of
battle and the following day was spent
clearing up and replenishing fuel and
stores. As well as the danger it was
physically exhausting! The French rear
guard was picked up on the night of 3
June. While loading, a ship astern of
Medway Queen was hit and driven into

the paddle box causing some damage.
Repairs were made in Portsmouth and
Medway Queen served as a minesweeper
for the remainder of the war — a story in
itself - moving to a training establishment
in 1943.

After the war she was refitted in
Southampton and Medway Queen and
resumed her old route under Captain
Leonard Horsham (photo 2). In 1953 they
attended the Coronation Review at Spithead
as part of the official line up. She continued
in service until the end of the 1963 season
when she was withdrawn. There were many
happy days on board, remembered by
people in the areas where she operated and >
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those who holidayed or visited there. She
was purchased as a club house on the Isle of
Wight, opening in May 1966.There was a
restaurant, music, dancing and a meeting/
function room.The Medway Queen Club
finally closed in the 1970s, she suffered
damage while being moved out of her berth
and became semi-submerged in the river
Medina. In 1984 the ship was moved to
Chatham for restoration.

The Medway Queen Preservation Society
was formed in 1985 to support this project
but eventually purchased the vessel from
the Official Receiver. The title to the ‘New
Medway Steam Packet Co. Ltd. was
obtained from P&O and the organisation
registered as a charity (reg. 296236). The
lower decks were filled with accumulated
mud and volunteers could only work
between tides. There was very little
equipment available but in November
1987 Medway Queen floated and was
moved to Damhead Creek. The society
mounted a publicity campaign and
volunteers battled against decay and
corrosion until, at last, in 2006 the Heritage
Lottery Fund awarded a grant of £1.861M
to rebuild the ship’s hull.

Riveted Hull

The contract to rebuild Medway Queen'’s
hull was awarded to David Abels
Boatbuilders of Bristol (later Albion
Dockyard Ltd.), photo 3.The hull had
deteriorated to the extent that surveyors
reported she was too fragile to move, even
on a pontoon.There was no alternative
but to dismantle the ship and transport
re-usable materials to Bristol by road.

The hull is of light construction with most
of the plate being only 5mm or 6mm
thickness. Heavier plate up to 10mm is
used around the keel, the ships bottom
and the sheer-strake. Above the main

deck the plates are generally only 4mm
thick. The frames too are heavier at the
ship's bottom but the general hull framing
and the deck-head frames are made of
mild steel angle 65 x 50 x 6mm thick,

[
™™

An early stag in the hull build (D. Abels).

the nearest to 2%, x 2 x Va imperial. The
strength of the hull is concentrated in the
middle of the vessel with a closer frame
spacing in that area. Here, the stresses in
the hull are highest, and the heavy items
of machinery like the 10 tonne engine, the
boiler and the paddle shafts and paddle
wheels are positioned. The hull frames are
more widely spaced towards the bow and
stern of the ship.

The replacement frames were shaped
using a lofting board. The frame profile
(fig. 1) was drawn on the board at full
scale and the material put through an
Eckold Kraftformer 665 forming machine.
The machine stretches or compresses the
material, so by putting one side of the
angle through it a curve is formed. Stroke
rate is adjustable and the speed at which
the material is fed through governs how
much curvature is produced. Each frame
was laid down on the board and
adjustments were made until the frame
matched the loft lines. Plates were cut to

FRAME 49
View from aft
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size and shape on a CNC (Computer
Numerical Control) profiling machine
using data downloaded from the CAD
system.The plate shape could be
determined from its position on the 3
dimensional hull form that had been
developed on the CAD system using the
original and re-mastered drawings as a
reference. That information, along with
cutting instruction codes, was then
downloaded to the machine tool.

The internal joints use normal pan head
rivets but the hull plating is ‘flush rivetted’
which requires a countersunk head on the
outside. The rivet head then offers less
resistance to the water as the ship moves.
The traditional way of doing this is to insert
a hot rivet from the inside and form a
countersunk head into the external recess.
The hydraulic method has a relatively slow
squeezing action which can result in the
countersunk end being improperly formed
or in voids between the rivet and plate.
These voids can lead to seepage and

| !.. | ! =i l:, ;" o
Hull at the main deck level (D. Abels).
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corrosion.To avoid this on the rebuilt hull
countersunk head rivets were inserted from
the outside and a normal head formed on
the inside of the hull.

Construction started from the bottom up
with the Keel. A massive I-girder
assembled by riveting individual pieces
together to give the ship longitudinal
strength. The frames and bulkheads were
erected in order along the ship. Each was
mounted on its ‘frame floor’ a strong
sideways projection from the keel and the
frames were held in shape by temporary
stays spot welded in position. These were
removed after the hull plating had been
added to provide the hull’s strength.

By mid-2010 the frame at least looked
complete to main deck level for most of
the length of the ship and plating was
being added. This work continued into the
next year and the ship had a lean, almost
destroyer look about her. Not really what
you would expect of an excursion paddle
steamer (photo 4). In the summer of
2011 the boiler and engine room
structures rose amidships and the frames
began to be extended upwards to
promenade deck level. Temporary deck
plates were laid on the main deck to
provide a working platform and a sense
of the ship’s full height could be felt. The
sensation is the same as the first time
you see a railway locomotive from
ground level instead of from a station
platform. Ships afloat might look big but
if you stand in a dry dock and look up at
the ship it really looks big!

The illusion that we were building a
destroyer — albeit a rather lightly constructed
one — evaporated when the paddle
sponsons were added and by the end of
2011 (photo 5). Medway Queen was very
obviously a paddle steamer again.The
sponsons were assembled in the workshops
alongside the dry dock and when they were
lifted out and fitted to the ship her
transformation appeared almost
instantaneous. In May 2013 hull plate-work
was complete and almost all riveting at the
stern was done (photo 6). A few rivets here
and there, left because they were difficult to
get at, were now given special treatment.

The hull was painted inside and out with
a two part epoxy primer and finished in
the company’s traditional black and white
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livery with paint thicknesses applied to the
manufacturer’s specification. Below the
waterline the hull is finished with red
anti-fouling paint. The ship’s name and the
draught marks were added.

Main Engine

Medway Queen’s main engine (photo 7)
is a compound diagonal steam engine
built by Ailsa in 1924.The engine was
removed from the ship when it was
dismantled and taken to the yard in
Bristol. The pistons were still in situ but
had been in and out of salt water several
times over the previous 30 years. The
team at the Albion Dockyard coaxed them
out of the cylinders, without damage, by
the careful application of lubricants, heat
and a measured amount of brute force.
This latter was applied by use of an old
steel wheel, suspended from a crane,
which was used to ‘tap’ the pistons out
of their hiding places. Some remedial
work was needed and both cylinders
were re-bored to clean up their inner
surfaces. The slide valve face was also re-
machined back to a surface finish that will
allow the valve to function. Other parts
of the engine, valves and the like, were
disassembled, cleaned and inspected to
ascertain their viability.

Condenser

A rebuilt condenser for Medway Queen’s
engine was funded by the Paddle Steamer
Preservation Society. The old condenser

Machining the condenser casting
(D.Abels).

{

You don’t often see a paddle -stean.;l-er
engine airborne (R. Stokes).

was in poor condition so it was used as
a pattern for the manufacture of new
ends and fittings (photo 8). A new barrel
was rolled and riveted to its flanges and
the unit re-assembled by the society in
Gillingham.The condenser has bronze
tube plates and brass cooling tubes

held in place by threaded ferrules. Most
of this also had to be replaced but the
original tube plates were retained as the
bronze had not deteriorated as the brass
parts had.The finished condenser was
eventually delivered to Bristol by road for
installation (photo 9).

Crankshaft

The crankshaft was at first thought to be
in good condition and, upon examination,
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The unrestored crankshaft (R. Haltn).

the main bearing journals were
serviceable (photo 10). However, the
connecting rod journals were a different
proposition. They had been disconnected
in the1960s but protection of the journal
surfaces had been inadequate. The
surfaces were rusted and badly pitted.

Installation of the crankshaft was
essential prior to installation of the paddle
shafts and wheels (photo 11). Correct
positioning would be necessary to
facilitate lining up. The ideal solution
would have been to regrind the journals
with new bearing shells but the cost was
unaffordable. A pragmatic solution was
sought and eventually a process using an
epoxy repair composite to recoat the
surface of the journals was accepted,
meaning that the existing shells could also
be reused.

The crankshaft was replaced in the hull
on 30th October 2012. In an operation
noted for its simplicity and lack of fuss the
Albion Dockyard gantry crane transported
the crankshaft to the appropriate place and
lowered it into the waiting hull. In a matter
of a few minutes the crankshaft was safely
mounted in its bearings.
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ggingr up a paddle wheel (R. Halton).
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The crankshaft is lowered into position (MQPS).

Installation of the crankshaft was essential prior to

installation of the paddle shafts and wheels. Correct

positioning would be necessary to facilitate lining up.

Paddle Wheels

The paddle wheels were in poor
condition. As well as the ravages of time
and salt water they were badly distorted.
It was expected that the hubs would be
salvageable but the lightly constructed
frame of the wheels would not be. When
the ship was dismantled the wheels
were sub divided into smaller segments
and shipped to Bristol. Here they were
assessed and samples of the working
parts dismantled. The original hubs were
cleaned, re-furbished and painted and
the wheels re-built in the latter part of
2011 and early 2012 (photo 12). A jig
was set up in the dockyard workshop and
the new wheels built around the hubs.
New paddles were manufactured and

LT
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assembled to the wheels shortly before
the tow. On each side the lower three
were omitted to minimize drag when
towing (photo 13).

Job Done

The society wanted to mark the
completion of the hull rebuild in a
ceremony at the yard and the date of
Saturday 27 July 2013 was decided

upon. Over 1000 visitors and guests
were welcomed to the Albion Dockyard
and a short re-dedication ceremony
commenced soon after 2pm with Project
Manager Bob Stokes acting as Master of
Ceremonies. The event was organised by
society members who were ably assisted
on the day by a number of the Medway
Queen apprentices from the Gillingham
workshops.The ship did not leave the dock
immediately (photo 14).There was work

Paddle Wheel in situ clearly showing
omitted floats - Richard Halton.
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to be done in preparation for the tow, the
tug had to be available and the weather
outlook acceptable. A visit from the MCA
and a hose test on the hull resulted in
approval to flood the dock. Only 4 minor
leaks were discovered and these were
quickly dealt with. This was followed by an
'inclining experiment' to check the ship’s
stability; an important step in obtaining
the Load Line Exemption Certificate from
the MCA.

The tug Christine was contracted to tow
Medway Queen home. She arrived in
Bristol on 13 October. Surveys and
inspections were completed and the ship
handed over to the MQPS in the following
days. She was towed out of the dock on
the 24 and moored in the Floating
Harbour. OnThursday 31 October Medway
Queen began her journey down to
Avonmouth to wait for the required 48
hour calm weather forecast required for
safety and insurance purposes, photo 15.
At last, on November 15, conditions were
right and at about 3pm they left for
Falmouth, the first available weather
refuge. In the event, the weather held,
Falmouth bypassed and the Christine
headed up Channel at speeds exceeding
10kts. They made the journey non-stop
without delay or incident and moored off
Sheerness on Monday 18 November.

Here they waited for the tide and on
Tuesday 19 the Christine completed the
journey. A flotilla of small boats joined in
as she came up river including one of the
Dunkirk ‘Little Ships’, Ryegate Il. The tug,
Svitzer Harty saluted Medway Queen with
water jets as she reached Gillingham Pier.
There, with the assistance of a smaller
vessel, Nipashore, Medway Queen was
eased into her berth, arriving on schedule
at 13.30. Hundreds of people lined those
areas of the pier where they could safely
watch and more crowded onto the nearby
Strand and other vantage points to
observe the proceedings. The event was
reported not only locally but also by
television news.

Rebuilding the Medway Queen ”

The completed hull afloat (B. Stokes).

'THE MEDWAY QUEEN |
Rebuilding the hul|

This article has been adapted from the Medway
Queen Preservation Society’s book Medway
Queen, Rebuilding the Hull. The book was
produced for MQPS by Noodle Books, well known
for their railway titles and published in October
2014. It has 72 pages, approximately A4 size, with
glossy card covers and is available through
www.medwayqueen.co.uk or by sending a
cheque for £14-50 (including P&P) payable

to MQPS (Sales) to 46 Brockenhurst Close,
Wigmore, Kent. ME8 OHG. The same website
contains details of modeller’s plans, ship visiting
hours and society membership. B

Medway Queen waits at Avonmouth (R. Halton).
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Threaded Inserts

and other HotTopics™

Mark Noel grows
tired of tapping.

maximum heat transfer to the brass

block from the aluminium bodied
resistors. This was achieved by lapping the
block and resistors with wet and dry paper
on my DIY surface table (MEW 159), and
applying a film of heat-conducting paste
before fixing tight with M3 screws. | used a
non-curing silicone compound from Rapid
Electronics which can apparently increase
heat transfer by up to 50% (ref 6).

Two octagonal hoops of solid copper
wire (stripped mains cable) were formed
by hand, then soldered to the resistor
array to join them electrically in parallel
(photo 22).The 1N5817 diode leads were
trimmed to length and insulated with
silicone tube (glass beads could instead
be used) and inserted into the brass heater
block. Wires from the 4-core cable were
then passed through the Thermalite block
and connected to the heaters and sensor,
the cable being secured to the top plate
tang using epoxy and heat shrink tubing.
The completed heat stake is shown
mounted in my pillar drill in photo 1 and
on the bench in photo 23.

Tests showed that with the ATX at
maximum power (10 on the Bakelite dial),
the heat stake reached 150°C after about
10 minutes, which easily exceeds my
target of about 130 C.The next
experiment was to evaluate the unit's
performance in actually heat staking a set
of inserts and for this | drilled a pattern of
5.6mm diameter holes in some scrap
industrial PVC and fitted the M4 insert tip
to the unit, using conductive paste to
ensure optimum heat transfer. 90%
power was then applied, raising the
temperature to an indicated 140°C and
the tip of the stake lowered into the first
brass insert. After a few seconds, the
surrounding PVC became soft and the
insert could be emplaced with only light
pressure on the quill, proving that the
device was working as anticipated
(photo 24).This was a very satisfying
result, especially since the total build cost
of all the equipment was under £20 and
made use of a surplus ATX power supply
and other scrap components. Since
finishing the main project, | soon
discovered that this unit has other
applications, which include spot welding
incompatible plastics, micro-injection
moulding and the forming (staking) of
plastic rivets. For example, photo 25
shows a small PVC pillar that has been
fused to an aluminium bellcrank using a
doming tool mounted in the heat stake. |
have used the same tool to melt and
mould a small acrylic lens for a 1:12 scale

I n this design it is important to ensure
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This article describes the use of threaded metal inserts as a speedy and
economic alternative to the tiresome manual creation of tapped holes.
These versatile components are particularly suited to the joining of
plastic and soft alloy components, and are available in a range of sizes
and specifications to suit most applications. The development of a heated
insertion tool led unexpectedly to some other gadgets, one of which has
proved to be a welcome addition to my chilly workshop this winter.

The lowermost octagonal hoop of wire
used to join the resistors in parallel.

A series of M4 brass inserts being heat
staked into a ring of PVC drilled with
5.6mm holes.

dolls’ house telescope and to create a

‘domed rivet effect’ on a plastic model kit.

The controlled ATX unit can be used to
power other useful workshop tools, and in
the second part of this article | will
describe two other applications which
have proved very handy in my workshop.

| soon found myself thinking of other
applications which could make use of this

The completed heat stake unit. The
Europlug provides power to the stake’s
heater and the two 4mm plugs connect
to the diode temperature sensor.

Red PVC pillar fixed to an aluminium
bellcrank using a doming tool fitted
to the heat stake device.

power source so | will describe two more
devices which | hope will be of interest to
MEW readers.

| have described how my ATX unit
provides a variable power supply with a
maximum output of 150W, although this
could easily be increased to 600W or more
by swapping it for a more hefty unit for
little extra cost. | have gone on to use the
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existing unit to power a simple hot-wire
cutter for shaping foam wings for a model
glider, the wire in this case being steel
trace line from the local angling shop. |
imagine this design of controlled supply
could also be used as a variable speed DC
motor driver.

Workshop Hot Plate

Many of my projects involve
encapsulating electronic circuits and
bonding various parts with epoxy resins.
This winter has already been so cold that
my toes have become superconducting,
and these resins are taking forever to
cure.The answer has been to build a
simple hot plate of the type found in
chemistry laboratories where they are
used to accelerate chemical reactions,
although I'm now free to confess that

in our school we used one to melt our
teacher’s Mars bar!

| am not providing any detailed
drawings of the design, since the my unit
was cobbled together from a steel box
that was once a burglar alarm, power
resistors (from Rapid Electronics) and a
slab of 3.3mm thick aluminium plate cut
from the control panel of a 1960s electron
microscope. By the way, if you are
fortunate enough to find an electron
microscope at your local tip or in your
neighbour’s dustbin, then do take it home
because it will provide a treasure trove of
precision parts!

After repainting the alarm box a
subdued shade of grey, the next step was
to cut the aluminium plate to a size of 330
x 230mm, allowing a margin to
accommodate some U-profile silicone
rubber edging that would act as an
insulator. This material was unearthed

BN
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Underside of the hot plate showing the
array of six 10 Ohm power resistors and
diode temperature sensor in the middle.
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LCD thermometer strips, each mounted
on thin aluminium plates to ensure good
thermal contact. The top strip shows that
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from the scrap box marked ‘Rubber
Department’, although | am sure that the
door seal from your wife's fridge freezer
would do just as well. The next step was
to estimate the power needed to warm
the plate to a peak temperature of, say,
60°C which would be sufficient to cure
resins, speed chemical reactions, but stop
short of setting fire to my workbench. The
required thermal calculations could
doubtless have been performed using
advanced finite-element software on a
supercomputer, taking into account
convection currents and radiative loss
from the aluminium plate and box.
However, my BBC micro was not up to
that task and so the job was programmed
into my on-board analogue computer (i.e.
brain) which crunched the numbers and
output a guesstimate of 50 to 100W.

The 25W resistors used in the heat stake
design are available in a range of
low-resistance values and can be
connected in parallel or series arrays to
produce the required power output, as
shown in fig 1 of the previous article. A
number of configurations are clearly
possible, the key requirement being that
the heat output should be uniformly
distributed over the top plate, with no hot
spots. Hence, use of a single heater
resistor was ruled out, and instead |
opted to use an array of six, 10 Ohm
resistors connected in parallel, giving an
effective resistance of 1.7 Ohms which is
the same as the parallel array of four 6.8
Ohm resistors used in the heat stake.
Consequently, the peak power output will
be identical, namely 76.4 Watts, a figure
that matched my requirements.

Once again, the base of each resistor
was lapped flat with wet and dry paper
then fixed in a grid to the underside of

The completed hot plate with
an LCD thermometer.

Electroplating taking place using the hot
plate to ensure the correct electrolyte
temperature.

the aluminium plate using 6BA brass
countersunk screws and nuts (photo 26).
A thin film of conductive silicone paste
was applied to ensure maximum heat
transfer between each resistor and the
plate. These resistors were then wired
together in parallel and a 1N5817 silicon
diode temperature sensor fastened in
contact with the underside of the plate by
means of a simple metal fixture. The
resistor array and sensor were wired up
to a 4-core cable (2 conductors for the
heater; 2 for the sensor), this cable being
terminated once again with a pair of 4mm
plugs for the sensor and a Europlug for
the heater current. The finished hot plate
is shown in photo 27.

Tests showed that when maximum
power was delivered from the ATX
supply, the hot plate settled to a
temperature close to 70°C, which
comfortably exceeds my design brief.To
provide a check on the surface
temperature | obtained two self-adhesive
two liquid crystal thermometer strips
which were attached to aluminium
backing plates (photo 28). These handy
strips span the ranges 30 to 60°C and 60
to 90°C and change colour according to
temperature (ref 7).

Apart from speeding the cure of resins,
the hot plate has proved very useful in
several other roles, such as drying out
circuit boards after cleaning, and
maintaining the temperature of metal
blacking and electroplating solutions
(photo 29). It was quick and inexpensive
to make, and | am sure that other readers
will find even more applications for such
a device.

ThermoCoaster with
Dual-Sensor Technology!

This device was conceived as the solution
to the biggest problem faced by us model
engineers toiling through the winter
months - our tea gets cold! You all know
the problem: the Domestic Engineer
delivers a steaming brew to the Model
Engineer who is in the middle of setting
up a job. Once it is completed, however,
he is dismayed to find that his mug of
life-giving elixir is cold, although her
biscuits are still edible! Biscuits with cold
tea - what could be worse? Faced with
this dilemma, my solution was to use the
ATX power supply to heat a flat metal
coaster fitted with a diode temperature
sensor. But hey, why not go one better
and include a second sensor that
monitors the actual drink temperature?
As the mug is placed on the coaster it
will trigger a microswitch that swaps to a
sensor that makes contact with the mug’s
side.That way | could be absolutely
certain that my brew would be at the
perfect temperature before raising it to
my lips and imbibing. Thus was invented
MEW'’s world famous ThermoCoaster with
Dual-SensorTechnologyTM!

In keeping with my eco-philosophy, the
coaster was mainly built using recycled
materials, the total cost of £2 coming
from the diode sensor and a single 6.8
Ohm resistor. This will produce a peak
output of 19 Watts with the ATX control
set to maximum, a figure | guessed
sufficient to maintain my tea at a
drinkable 60°C.The aluminium coaster
plate was cut from the same microscope
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Using Threaded Inserts ”

control panel, and the microswitch was
salvaged from an old laser printer. A nice
piece of pale oak was removed from a
scrapped kitchen cabinet and CNC
machined to a curvy form that comprises
the main body of the coaster.
Photograph 30 shows the underside of
the coaster plate with the diode sensor,
resistor and black microswitch fitted: a
small plunger projects through a hole in
the plate to operate the switch (and swap
sensors) whenever the mug touches

down.

The second diode is potted inside a
plastic and aluminium module mounted Underside of the coaster plate, showing Internals of the ThermoCoaster
between a pair of spiral cable reliefs resistor, microswitch and diode sensor. prior to final wiring.

supplied by Bulgin to fit their Buccaneer
connectors. Wires from the diode to the
switch pass down through these spirals
which have sufficient springiness to press
the sensing module into contact with the
drinks mug (photo 31).The complete
unit is finished underneath with a plastic
cover turned from PVC on the lathe, and
is shown being deployed on my
workbench in photo 32.The
ThermoCoaster works wonderfully, and
can heat my tea to scalding temperature,
with a red LED flashing to show the input
power level. Surely, this is a prime
candidate for the most loony project of
the year? But that’s no reason for you not
to make one!

SUPPLIER

REFERENCES

6. Power resistors, diode
and heat-conductive paste
were obtained from

Rapid Electronics:
www.rapidonline.com

7. LCD thermometers are
available from Colour
Changing Products:
www.colourchanging.co.uk
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My 50 year old Cincinnati Cinova
manual horizontal/vertical

mill was in good condition
mechanically, still able to

hold tolerances well though
cosmetically and electrically it
was showing its age (photo 1). In
today’s terms there were several
things worthy of improvement

to enhance operator safety and
general usefulness.

Breathin
into an Older Mill

The mill in original condition.

Life

Paul Zeusche, in Port Townsend, USA, gives his elderly mill some attention.

The hard-to-reach switches.
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switches were out of easy reach of
the operator requiring an awkward

reach over or around the table (photo 2).
The mechanical clutch lever also required
an awkward reach over the table on one
side, more so if a large part is on the table.

Almost all the electrical connections and
contactors are housed in a cavity in the
main casting on the right side accessed by
a hinged door that also carries the original
stop/start/coolant switches. The wiring was
in poor condition, mostly unlabeled and
due for replacement, unfortunately no
electrical diagram was available in the
otherwise comprehensive service
manuals, so some time was spent tracing
the circuits and determining the logic
behind them before creating a new
electrical schematic and incorporating the
additions. The machine is 220VAC, 3 phase
having separate motors and contactors for
the spindle, feed motor and coolant pump
(photo 3).

To bring all the controls closer and more
convenient to the operator a swing arm was
fabricated from 2 inch steel pipe and long

E lectrically the stop, start and coolant
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radius weld bends supported on the main
body in a bracket and bearings at one end
and carrying a commercial steel electrical
enclosure with a hinged front, also
supported by bearings at the other, all
electrical, air and other services were routed
within the main casting and then through a
single opening into the arm allowing a wide
range of radial adjustment. This has enough
reach to be rotated to either side of the
spindle if necessary. Additionally a small
double acting air cylinder was adapted to
activate the manual clutch arm controlled by
a lever valve on the new panel. Without air
pressure this can still be manually activated.

For someone operating the machine on a
daily basis the various movements and
settings become almost instinctive, for the
occasional user much less so. As the spindle
clutch also electrically disengages the feed
motor clutch there is a trap in that the
manual rapid over-ride will move any axis
still mechanically engaged even if the
spindle clutch is disengaged thus leaving it
to the operator to ensure that unwanted axis
and potentially dangerous movement won't
be initiated. To help avoid this possibility
axis indicator lights were added to read
both negative and positive positions on all
three mechanical axis engagements. Any
light illuminated therefore warns there is an
axis feed still engaged and as importantly in
what direction.

As there was room on the new enclosure
face, an e-Stop, air pressure regulator, air
and hydraulic pressure gauges, start, stop
and coolant controls, axis indicator lights,
power on indicator and the clutch air valve
were added with a low voltage power
supply and cooling fan. All connections
are inside the enclosure and fully
protected. The original start/stop switches
located in the door were retained. The air
assisted clutch valve is activated by a
simple lever protruding through the panel
face, conveniently placed and instantly
accessible. An engraved panel was
designed and carries all the information
required, it was CNC engraved on another
machine (photo 4).

The switches to read the axis positions
proved a challenge, nothing commercially
suitable was found and the final solution
was to design and build three rotary
switches to be adapted to the axis
engagement shafts whose ends luckily exist
externally to the saddle and knee.These
were mounted and adjusted to correctly
read the 20 degree movement either side of
neutral with a three wire low voltage
connection from each to the appropriate
indicator light on the new panel.

This provides a clear visual indication of
which axis is engaged and in what
direction. As rapid axis movement can
occur in all three directions simultaneously
and independently of spindle engagement
one really, really needs to understand
what is going to happen before engaging
rapid, things can happen rather quickly!
TheY axis feed lever for direction is not
intuitive, the X and Z are more so, but
widely separated (photos 5 and 6).

Years of accumulated grime was
removed along with peeling paint before
filling, fairing and repainting with a two
part polyurethane gloss finish, various
other improvements, additions and
upgrades were made including complete
re-wiring and updated components before
putting it back into use (photo 7).

April 2015

Restoring a Cincinnati Mill ”

The whole exercise has proven very
worthwhile to bring the machine up to
today’s standards with a great deal of
additional functionality and safety at
relatively modest cost, most of the
components coming from the scrap box,
local hardware or surplus sources. Time
taken ~ well let's say a lot, but worth it for
a good machine, now on to the next one!

Postscript

Though painting the mill white may seem
contrary to the more common greys and
greens it's amazing how much ambient
light is absorbed by dark colours in an
artificially lit shop with hitherto unpainted
concrete flooring, besides it's very obvious
when it needs cleaning! m

L

... and the z-axis switch.

The partially completed mill.
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The motivation for this project was, I'm afraid to
admit, advancing years. I'm at the valve gear and
regulator stage of building an eighth scale Allchin
steam traction engine and deep into the little fiddly
bits. The difficulties of holding and manipulating small
parts is an on-going problem and using a headband
magnifier in place of good eyesight plays havoc with
the back with all the bending. This little device is fixed
to the bench and holds those small parts securely at
a level where | can sit down, get close enough to use
the headband magnification in comfort and will rotate
in two planes to do all of those time consuming but
accurate filing and polishing jobs.

A Useful
Mini Vice s

Brian Moseley describes a small angle vice made from stock materials.

The Finished Mini Vice.

The horizontal spindle (fig. 3) is more
complicated! This can be made from
either EN1A or black bar; EN1A is
better as its free machining properties
should give a much better finish on the
turned diameter. You will need a piece
12mm thick, (0.5 inch is fine). The width

is flexible dependent on what's ‘under
the bench’ but the minimum is probably
30mm, (1.25 inch). Mark out the centre
lines and the shape as shown.The 18mm

diameter boss should be positioned to just
have ‘cleaning up’ clearance from the long

edge and about 5mm from the short edge
so that you can remove the centre after all

the lathe work is finished. Centre drill both

ends. Mount between centres and skim
one long edge to the 77mm dimension.
This needs to be taken slowly due to the
intermittent cut. At this point you can
simply carry on and finish machine the
10mm diameter to size.

However, | am never really very happy
with this sort of intermittent cut between
centres. An altogether better way in my
view is to mount the four jaw chuck and
grip the work piece at the boss end with

the revolving centre in the opposite end as

shown in photo 4. As with the boss on

the fixed jaw, this is a fiddly set up but not

difficult. Set the two wider sides
equidistant from the lathe centre line. If
you are using my piece of bar and cross
slide dial readings method set these two
wide sides to the same reading. This time
you need to be reasonably accurate,

April 2015

within say 0.1mm of each other. The two
narrow edges need to be offset from each
other and this is easier done with a dial
indicator along the edge you have just
skimmed. Set the dial indicator on the
saddle and adjust the two jaws until the
machined edge shows as parallel when
the saddle is traversed. Keep the revolving
centre nicely tight while you're getting this

Turning the vertical spindle’s shank.

set up right. Again set to an accuracy of
around 0.1mm. If you don’t have a dial
indicator it can be done with my piece of
bar and cross slide dial readings method
but obviously it's not going to be quite as
good. Once satisfied with the setup, carry
on to machine the 10mm diameter to size.
Once again take it slowly whilst the
intermittent cut continues; eventually the
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round profile will emerge and after the
final cut polish with some 400 grit cloth.
Whichever method you use, this diameter
needs to be as close to 10mm as you can
get it, check at several points along its
length and finish a touch under size if
anything, not oversize, otherwise it will
stick and not slide freely. Take care on the
length and finish just touching the 18mm
diameter. There is one more operation to
do before you remove the piece from the
four jaw. Photograph 5 shows the work
piece reversed and mounted in an ER32
collet chuck with the round profile of the
boss roughed out on both sides of the
10mm wide clamping faces; (the marking
out for the boss, the clamping faces and
the centre punch for the 10mm hole are
just visible). The spindle side of the boss
was roughed out whilst still in the four jaw
and the other side done in the collect
chuck. If you don’t have a collet chuck the
3 jaw will do fine but take care not to over
tighten and bruise the finished diameter.
This operation is quite a tricky, winding
both handles at once and care is needed in
doing it. The objective is to remove as
much excess material as possible to create
the profile of the boss to reduce the
amount of filing later. Be careful not to cut
into the marked circle but take off as much
as you can, it will save lots of filing later.
Then it's back to the drilling table. Clamp
the spindle to the table on a pair of
V-blocks if possible with the boss
overhanging and the centre pop
uppermost. If you don’t have V-blocks it's a
straight forward packing job but make sure
the spindle is parallel to the table. In either
case the boss also need to be parallel
transversely. The space between the
underside of the boss and the table needs
to be big enough to clear the drill and the
reamer. Drill through at 9.7mm then,
without disturbing the set-up, ream to the
finished 10.00mm diameter. Try the vertical
spindle in the hole which should just slide
through smoothly but without any shake.
This next operation is rather laborious I'm
afraid, it's all the hand filing necessary to
turn a rather ragged approximate profile
into a pristine finely polish boss.
Comparing photo 5 and photo 6 shows
the difference. When it’s finished you will
appreciate why every effort is made to

Drilling the clamp bold hole in the spl;vdle.
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Roughing out the end of the vertica

remove as much unwanted material as we
can in the lathe. Grip the spindle vertically
in the machine vice, on the drilling table,
as shown in photo 6. If your vice has a
vertical V notch in one jaw use it to get the
spindle vertical. This set-up looks a bit
unstable but in point of fact is fine as long
as it's treated gently. Mark out the position
of the 2BA clamping hole and drill through
4.0mm diameter. Mount a 2BA tap in the
drill chuck and, rotating the chuck by hand,
run the tap well into the hole; far enough
to be sure the alignment is well
established. Release the tap from the
chuck but do not remove the tap from the
hole.You can now remove the piece from
the machine vice but, if you used the
vertical V notch to position the spindle do
not disturb the position of the drill chuck
over the vice. Move to the bench vice and
grip on the two faces of the boss to
complete tapping the hole right through.
Turn the piece through 90° and make the
saw cut, which if done carefully with a
standard hacksaw is perfectly adequate,
(not a junior hacksaw, the blades are too
thin). Then back to the drilling table.
Reposition the spindle vertically under the
chuck. If the V notch was used this is easy,
if not then be sure to set it up properly
vertical and accurately under the chuck
centreline. Insert a piece of thin steel
packing tightly into the saw cut, make sure
it covers the tapped hole, and drill out the
threads in the top half to 4.8mm diameter..
The drill will bottom out on the packing
and prevent the thread pulling the drill

Set up to silver solder a Handle.

| spindle.

into the lower half. If you have a fine feed
on the drill, use it, if not - go slowly and be
very careful not to let the drill snatch in the
threads. And that’s it - finally clean up
opposite faces of the boss, de-burr all
round and polish.Try the vertical spindle in
hole where it should move freely both
axially and radially. Use an M6 bolt or cap
screw to test the clamping action.

The Lead Screw

For simplicity and convenience in the
making, | have shown the lead screw (fig.
4) as an assembly made up of 3 separate
parts - the M6 threaded bar, the boss and
the tommy bar. Ideally the screw and the
boss would be turned between centres

as a single item from 12mm diameter.
solid bar and the thread screw cut. At the
time | wanted to get the job finished and
happened to have some M6 stainless steel
commercially threaded rod - so that's what
| used and | completed the drawing ‘as
built’. It worked well and saved a deal of
time but | ended up with a slight wobble
of a few thou on the moving jaw due the
inevitable minor eccentricities of mass
produced threaded bar. ‘You pays yer
money and takes yer choice’ as they say.
If you decide to do it the other way and
screw cut then the small undercut needed
for the tool runout against the shoulder of
the boss will allow the locking sleeve to
tighten OK onto the face of the boss.

As a separate item, the boss is very
simply turned from a piece of 12mm
diameter EN1A bar. As part of the turning
operation centre drill and drill the end
5mm diameter by 11 deep then tap M6 by
10mm deep, part off to length, reverse in
the chuck and face and chamfer the end.
Cross drill 4.1mm diameter.

The tommy bar is equally
straightforward. Turn up two discs 7mm
diameter by 3mm thick with a 4mm
diameter recess in one side 2mm deep.
Cut a length of 4mm diameter EN1A to
63mm long and silver solder one of the
disc to one end. Insert it into the cross
drilled hole in the boss and wire together
as shown in photo 7. Fit the other disc
and stand the little assembly against a fire
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brick on whatever serves for your hearth
and silver solder the other end. Clean up
the soldered joints and polish off the heat
blueing with 400 grit cloth.

Cut a length of M6 screwed rod to 80mm
long, chamfer the ends and check that an
M6 nut easily screws on each end. Lock
two nuts together on the rod somewhere
near the middle, apply Loctite 608 to one
end and screw that end into the boss -
tighten into the boss using a spanner on
the locked nuts, remove the nuts. You now
have a finished lead screw assembly.
Leave the assembly on a warm radiator for
24 hours to cure the Loctite.

This is a very quick part to make (also

fig 4). Cut a length of ground silver steel
slightly over long and set up in the lathe,
ideally in a collet but if not make sure it
is running dead true. Face and chamfer
both ends to length and thread one end
M6 as drawn. As with the stub guide bar
this should ideally be screw cut but again
| used a die and tailstock holder with no
ill effect. The thread does not want to be
overlong, it should tighten in the moving
jaw with just a witness protruding on the
front face which can be neatly filed of flush
and polished at final assembly. Again a
touch of Loctite 603 on these threads is

a good idea.The end of this item is just
visible in photo 1.

Locking Sleeve

The purpose of this little item (fig 4) is to
pull the moving jaw backwards when you
open the vice. Without it there is a risk
the jaws will remain closed and it then
becomes necessary to pull the moving
jaw open manually every time to release
the workpiece and that is a pain.This a
relatively simple item to make but again
you have to decide whether to screw cut
the thread and be sure of concentricity
or to take a small risk and use a tap in
the tailstock. As previously, | took the
quicker option with no apparent adverse
effects. Grip a suitable length of ENTA
in the 3 jaw and turn the two diameters
to size. The 8mm diameter should be a
nice running fit in the reamed hole in
the moving jaw and just that fraction
longer than its thickness such that once
it is tightened onto the leadscrew boss,
through the moving jaw, the assembly
can rotate freely but without shake. You
can try the moving jaw on the 8mm

diameter and use an M6 bolt or cap
screw and washer to check the length.
Part off to leave the 12mm diameter,
2mm long. If your parting tool is sharp
and properly aligned the finish on the
face should be good enough; if not dress
with a file and polish as part of the next
operation. This last operation is to mill
or file the 10mm wide spanner flats.
Whatever method you use to do this be
very careful not to grip the sleeve too
tightly in a vice as the walls of this ‘tube’
are thin and easily distorted. The safest
way is to make a ‘vice collet’. Drill and
ream an 8mm diameter hole in a short
piece of reasonably stout bar. Saw cut
longitudinally into the bore, file the burr
from the reamed hole, and slip the sleeve
into the hole.You can then grip this
‘collet’ gently in a vice without too much
risk of distortion whilst you file or mill the
two flats.

Miniature Angle Vice

sure the marking out is visible on one of
the upper faces. Grip this assembly in
the machine vice and mill the long edges
straight and square; reverse and mill the
opposite edges to the 25mm dimension.
Ensure as far as possible that the two
faces are parallel. Remove from the vice,
check that the two bolts are really tight
and re-grip horizontally in the machine
vice with clearance, (or packing), on

the underside such that the subsequent
drilling and reaming operations don't
damage the machine vice. Check that
the setup is parallel to the table in both
the X andY axis and drill the central hole
9.7mm diameter followed by a reamer
to 10mm through both pieces. Drill the
two 4mm holes, again right through both
pieces. Remove from the vice, separate
the two, and saw out the 4 bits of waste
by cutting down into the 4mm holes.The
two roughed out blanks are shown in

Ball handles really finish off any workshop made

device to the best of model engineering tradition.

Front and Rear Brackets

These items (fig 3) are ideally made

from 12mm thick BDS. Equally they are

so simple that almost any bar can be

used and if it's a bit thicker it's not in any
way necessary to go to great lengths

to reduce it to size. Its good practice to
have a radius in the corners on an item
such as this and an easy way to achieve
this is to drill holes in the corners before
fully sawing out the blanks. Also, in order
for the horizontal spindle to slide freely
through these brackets the 11mm distance
from the base line to the centre line of

the 10mm diameter. holes needs to be
identical on each bracket.The accuracy

of the 11Tmm dimension is not crucial as
long as they are both the same. Start by
marking out the two identical blanks and,
on one of them, centre pop for the 10mm
diameter hole, for two 4mm diameter and
two 6 mm diameter holes in the ‘waste’
as detailed for the rear bracket in fig 3.
Cut out to finish with two slightly oversize
45 x 25 rectangles at this stage. Clamp
these two pieces together and drill the two
6mm diameter holes right through both of
them. Remove the clamps and, using M6
bolts, bolt the two pieces together making

The bracket blanks.
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photo 8. Clean up the sawn faces back to
the marking out lines either by milling or
filing. Mark out the 5mm diameter fixing
holes and drill through.

All that remains is to saw the slot and
drill, tap and counter-bore the clamping
hole in one of the brackets. Use essentially
the same procedure used for the clamping
hole on the horizontal spindle, not
forgetting the packing in the sawn slot
before counter-boring.

Ball Handles

Ball handles really finish off any
workshop made device to the best of
model engineering tradition. | so like
ball handles that, some time ago, | made
the Hemingway ball turning tool which

| find a joy to use. If you don’t have any
sort of ball turning device then as well
as detailing the ‘ball’ option, fig. 5 gives
details of an alternative handle which is
very similar.

Whichever option you choose start by
making the two ‘shanks’. Grip a length of
12mm diameter. EN1A in the lathe and
machine the 4.7mm and 8mm diameters.
Make the 4.7 diameter. longer than
required in use, as shown by the dotted
outline on the drawing and thread to 2BA.
The need for this extra length will become
clear later and can be removed as a final
operation. Leave the rest of the bar at
12mm diameter. and part off to say, Tmm
longer than your chosen end format
requires. Make the second ‘shank’ to the
different details.

Next, you need to make ‘jig’ to hold the
shanks for turning the ball end. Grip a
125mm long piece of bar, some 12mm
EN1A is good, in the chuck. Grip the bar
with enough length protruding to clear the
ball turning tool as can be seem in photo
9. If you are making the alternative option
a lesser amount is fine. Face the end,
centre drill, then drill, and tap the end of
the bar 2BA x 25mm deep. Screw one of
the shanks into the tapped hole and you
can now finish to your chosen end profile.
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TLlJrning a ball on one end of a handle.

The photo shows the ball turning tool
producing a very fine turning on a nearly
completed ball. Although this shows the
use of a collet chuck, the 3 jaw will suffice
just as well although slightly more bar
protrusion may be necessary. When both
shanks are complete remove the bar from
the lathe to use in the next operation,
drilling and taping the 1BA angled hole for
the handle itself.

On the drilling table, grip the barin a
machine vice and set at an angle of 20° to
the horizontal with the tapped hole at the
top end.The full set-up can be seen in
photo 10.This angle does not have to be
‘spot on’ so don’t agonize too much if you
can’t be precise. In the past | have cut a
piece of card to whatever angle | needed,
using a schoolboy’s protractor, and sighted
this on the workpiece against the back of
the machine. This approach is fine for this
job if necessary. Take one of the ‘shanks’
and screw a 2BA nut onto the thread as far
as it will go then screw the shank into the
end of the bar in the vice. Tighten the nut
up to the bar to lock the shank and prevent
rotation when drilling. The extra length of
thread on the shanks is to allow enough
length of thread for this nut. The nut
wasn'’t necessary in the turning operation
as the rotation of the lathe spindle was
self-tightening the shank. Photo 10 shows
the set up for drilling and tapping the hole;
note the packing and my ‘nut-jack’ under
the end of the shank to give some rigidity
to the set up. Using a milling cutter, in the
drill chuck if necessary, clean up a small
flat on the top of the ball end. Keep this
very tiny as it will give you a target for the
centre drill and save having to centre-pop
by eye. With the ball option all that is then
needed is centre drill, drill, and tap at 1BA
x 5mm deep. Remember to start the tap, 2
or 3 threads, by hand in the drill chuck and
then remove the work piece from the
machine vice and finish off in the bench
vice. If you're making the ‘alternative
option’ the milled flat will need to be
enlarged to the 6mm wide dimension
shown on the figure before the drilling and
tapping operation can be done safely.

Now we can move on to the ‘handle’
part of the ball handles.This again is
EN1A but from 8mm diameter. bar. These
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are identical on both handles, and again
an alternative to the ball-end is shown at
fig. 5, and are quite a straight forward
turning exercise. Start with the bar
gipped in either a collet or the 3 jaw
chuck. Face the end and turn to 5.3 mm
diameter for a length of 35mm. Thread
the end at 1BA x 4mm long - here a die
from the tailstock is perfectly adequate.
Turn the taper to 3.6mm under the head
and polish the whole with 400 grit cloth.
Don’t be tempted to taper the full length,
the 12 mm long parallel section is needed
to grip the piece properly for turning the
head. Part off leaving sufficient length at
8mm diameter. for the head.To machine
the head, to either design, use a collet
chuck if you have one. This will minimize
the risk of bruising your nicely polished
diameter and will ensure a good level of
concentricity. If you have to use a 3 jaw,
this should work OK but grip as lightly as
possible and take very light cuts. You
could make a one-time collet, use soft
jaws bored to suit if you have any or
wrap the handle with masking tape.The

L % o
Drilling a ball at an angle.

Miniature Angle Vice ”

latter would probably introduce some
small eccentricity but this should not be
an issue in use. Screw the finished handle
into the shank using a touch of Loctite
603 and leave in a warm place to cure for
24 hours.

Finally

Assembly is pretty straight forward and
needs little description from me. Suffice

it to say that on the one | made, the

lead screw and the guide bar are the
same length and this made starting the
assembled moving jaw into the fixed

jaw something of a fiddle. To overcome
this problem the drawings now show the
guide bar slightly longer than the lead
screw. The two brackets are fixed under
the bench top as shown in fig. 1, 456mm
apart. The front bracket is set 15mm back
from the front of the bench. Use socket
head cap screws with a good size washer
under the head and counterbore the bench
top to just ‘lose’ the cap screws. One word
of caution - fit the front bracket ball handle
before you fix the bracket to the bench top,
the handle is too long to rotate fully once
the bracket is fixed in place. Make sure
that at the point of clamping the handle
points towards the floor as shown in photo
1. If it doesn’t point in the right direction
fit a washer on the shank and adjust its
thickness until you get the handle pointing
to where you want it. If you are worried
about a flush bench top, once the brackets
are in place, tight and the horizontal
spindle sliding smoothly in and out, you
can always fill the bolt head counterbores
with epoxy filler and sand them off flat.
These brackets are out of the way and are
left permanently in place when the vice

is not in use. It's a literally a seconds job
to release the front bracket ball handle
and draw out the complete vice assembly
when it’s in the way of something else you
need to do. Refitting it is equally quick.

I've found this a very useful little tool and
those tiny little fiddly bits which need lots
of hand work are now much easier to do.
If there are any queries or problems | will
always be happy to help; via the Editor of
course. Happy filing. B

35



Tracy Tools Ltd.

Unit 1, Parkfield Units, %

Barton Hill Way, A S
Torquay TQR 8JG Visit our brand new website =
We ship anywhere M& world WWW.tracytOOS.m 7

PRODUCTS B Taper Shank Drill

» Taps and Dies * Endmills —__——— S

e Centre Drills e Lathe Tooling

e Clearance Bargains e Reamers

* Diestocks * Slot Drills !

e Drill sets (HSS) * Specials ———— b e Taps
boxed e Tailstock Die Holder BN=7r1ier= &

* Drills * Tap Wrenches e — = Dies

¢ Drill set (loose) HS e Thread Chasers
Tel: 01803 328 603

Q Tracy TO O]_S ILtd Fax: 01803 328 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies  wWww.,tracytools.com

Flexidisc Sander/Grinder

The Flexidisc sander gives a superb finish on wood, metal, fibreglass,
car body filler and all hard materials.

Its fast rotation speed achieves sensational results in a fraction of the
time normally taken by conventional sanders.

This versatile tool also sharpens chisels, plane blades, lathe tools, axes and
garden tools without the rapid overheating of normal abrasive wheels,

This is the Ideal tool to prepare your timber prior to varnishing with
Le Tonkingis varnish.

www.flexidiscsander.co.uk
Tel: 01628 548840

i e TOH k fﬂ Oi S Va r n i S h Le Tonkinois is a natural oil based yacht varnish.

Perfect for outdoor, indoor and marine use. With Le Tonkinois varnish the options really are endless.

Combining unrivalled protection on materials including cork flooring, stone, metal and wood and brilliant
permanent penetration, Le Tonkinois varnish leaves absolutely no brush marks and will

restore the natural beauty of timber whilst removing your brush marks.
Flexible enough to move with the timber and able to withstand abrasion and
impact, Le Tonkinois varnish is resistant to boiling water, UV, petrol, diesel
&) and sea water, It won't crack, chip or peel off, making it perfect for
all outside purposes as well as indoor.

www.letonkinoisvarnish.co.uk
Tel: 01628 548840




for issues 213 to 224 of MEW

A computer based index is available for those
with suitable equipment to run the software.
Further information can be found on the last page of this index.

SUBJECT INDEX

This index is arranged by Subject, listing Articles, Quick tips and Letters to Scribe a Line.

Column five: C = Construction, P = Process, M = Miscellaneous, Columns three and four, e.g. 204 10 refer to the
particular issue and page number. Column six: A = Article, T = Trade, L = Letter, Q = Quick tip, S = Subject.

3D PRINTING
CAD DESIGN
CHUCKS
CHUCKS
CLAMPING
CNC

CNC

CNC

CNC

CNC

CNC

CNC

CNC
COLLETS
COLLETS
DIVIDING
DIVIDING
DIVIDING
DIVIDING
DIVIDING
DRILLNG
DRILLNG
ELECTRICAL
FILING
FINISHING
FOUNDARY
GRINDING
GRINDING
GRINDING
GRINDING
GRINDING
GRINDING
HEAT TREAT
HEAT TREAT
INDEX
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV

GLASSON
JupP
MILLER
SLATER
GREENWAY
BOWMAN
BOWMAN
BOWMAN
BOWMAN
BOWMAN
BOWMAN
JOHNSTON
PACE
MANDREL
WRIGHT
BROMILOW
MICHAEL
SALU
SHORE
WOOD
BONDFIELD
HICKS
ADAMSON
SHAW
BALLAMY
WILSON
GREEN
GREEN
PACE

PACE

REX

REX

REX
WYATT
CHAMBERLAIN
BAKER

DU PRE

DU PRE

DU PRE
FLETCHER
GORIN
GORIN
GORIN
GORIN
GORIN
GORIN
GORIN
GRAVES
GRAVES
GRAVES
HEARSUM
JENNINGS
MURRAY
PAYNE
SWAL

214
217
215
219
218
213
214
215
216

218

TOUOWOOOOOO0OODOD0N0O00D0NNDNZTIZIZIONOONONTIUIZINTINTOONOZIOZIOOOOOOONONOZTOZ©

—>>>»>2>>>>>>>>>P>P>>>>>r>u0n>>>>>r>>00>>>>>>>>>>>>>>>>>>0>

3D PRINTED UNIQUE CASTINGS
THE BENEFITS OF 3-D CAD
CRANKING UP YOUR LATHE CHUCKS
ATTRACTIVE CHUCK KEYS
REPAIRING G-CLAMPS

CNC IN THE ME WORKSHORP 11
CNC IN THE ME WORKSHOP 12
CNC IN THE ME WORKSHOP 13
CNC IN THE ME WORKSHOP 14
CNC IN THE ME WORKSHOP 15
CNC IN THE ME WORKSHOP 16
STRAIGHT TOOTH BEVEL GEARS
WORKHOLDING FOR CNC USERS
STUB MANDREL'S SHORT END
RELEASING MILLING COLLETS
DIRECT INDEXING

DIVISION PLATE FROM SCRATCH
A SIMPLE DIVIDING HEAD

SIMPLE INDEXING

ERROR FREE INDEXING
MINIATURE DRILLING MACHINE 4
SPADE DRILLS

A THREE PHASE CONVERSION
WARCO 220 LATHE FILING REST
AN AIRBRUSH FOR THE WORKSHOP
PAINTING PATTERNS

4-FACET DRILL GRINDING 1
4-FACET DRILL GRINDING 2
RADIUSED EDGED ENDMILLS 1
RADIUSED EDGED ENDMILLS 2
BUILD A SIMPLE TOOL GRINDER 2
BUILD A SIMPLE TOOL GRINDER 3
HEAT TREATING 01 AND W1 STEELS
HEATING STEEL COLOUR CHART
INDEX FOR ISSUES 201 TO 212
IMPROVED X3 QUILL FEED

X3 MILL THREE-AXIS DRO 1

X3 MILL THREE-AXIS DRO 2

X3 MILL THREE-AXIS DRO 3
ALPINE DRILLING MACHINE MODS
UNIMAT SL LATHE MODS 3
UNIMAT SL LATHE MODS 4
UNIMAT SL LATHE MODS 5
UNIMAT SL LATHE MODS 6
UNIMAT SL LATHE MODS 7
UNIMAT SL LATHE MODS 8
UNIMAT SL LATHE MODS 9
UNIVERSAL PILLAR TOOL MODS 1
UNIVERSAL PILLAR TOOL MODS 2
UNIVERSAL PILLAR TOOL MODS 3
SPINDLE DRIVING HANDLE
HARD-STOP & POWER FEED-STOP
ALGNING MILL/DRILL TILT HEAD
MYFORD LATHE TO POLY-V DRIVE
UNIVERSAL PILLAR TOOL MODS

PRACTICAL CASTING ASPECTS
DESIGN CHANGES BEFORE MAKING
MODIFYING CHUCK KEYS
HOLDING KEY WITH MAGNET
MAKING NEW CLAMP FEET
ROUTINE TO DUPLICATE CIRCLES
MAKING AN ETCH FOLDER
SETTING UP THE MACHINE

USING SUBROUTINES

CODING FOR THE CLAMP BAR
ETCHED METAL FOLDER FINISHED
DESIGN & MANUFACTURE

IDEAS FOR CNC MACHINISTS
COLLET RACK

USING A COLLET PUNCH
DIVIDING USING SPROCKET GEARS
CONSTRUCTION & USE

A NOVEL DIVIDING HEAD

PCD LOCATION ON THE LATHE
PLATE HOLE REFERENCE
COMPONENT DRAWINGS
DRILLING BRASS SHEET

NOTES ON CONVERSION

LATHE FILING REST

AIRBRUSH CAPABILITIES

KEEPING TRACK OF PATTERNS
USING A PICADOR DRILLJIG
PICADOR RESULTS ANALYSED
USING THE QUORN

SETTING UP & USING THE QUORN
SIMPLE AND INEXPENSIVE TOOL
DRAWINGS & METHODS

STEEL PROPERTIES EXPLAINED
STEEL COLOUR CHART

INDEX FOR ISSUES 201 TO 212
FITTING FINE QUILL FEED

Y AXIS SCALE FITMENT

X AXIS SCALE FITMENT
INSTALLING THE ELECTRONICS
MANY IMPROVEMENTS OVER TIME
BACK GEAR DRAWINGS

MAKING PLINTH/BASEBOARD
SUPPORT BRACKET & WIRING
DRIVE SHAFTS & CLUTCH ASSY
DOG CLUTCH ASSY DRAWINGS
CHANGE GEAR BANJO & CHART
TUMBLER GEAR DRAWINGS
FITTING NEEDLE BEARINGS
SHAFT & BEARING HOLDER
MOTOR & ELECTRONIC CONTROL
A RATCHETING MANDLE HANDLE
MICRO SWITCHES & X UPSTAND FIT
PRACTICAL ALIGNMENT ADVICE
SMOQOTHER RUNNING MOD
CORRECTIONS TO ISSUE 217 P8



INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
INST/SERV
LUBRICATION
LUBRICATION
MARKING
MARKING
MARKING
MEASURING
MEASURING
MILLNG
MILLNG
MILLNG
MILLNG
MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC

MISC
POWER TRAN
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
READER TIPS
REVIEW
REVIEW
SAFETY
SAWING
SAWING

VANE
VANE
VANE
WAIN
WAIN
WALKER
WALKER
WEALE
ASTBURY
KILDES
DAVIES
MANDREL
SPEDDING
BISHOP
MANDREL
BUNT
GREEVES
GREEVES
MANDREL
BACKHOUSE
BACKHOUSE
BRAY
BUNT
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
CLARK
DINIZ
EDDINGTON
FENNER
FENNER
FENNER
FORD
HARRIS
HAUGHTON
JENNER
KING
KING
LEHANE
MCHARG
MUIR
MURDOCH
NOEL
ROSSITER
ROSSITER
ROSSITER
ROSSITER
SPRAYSON
WAINFORD
WRIGHT
REECE
BROWNE
CONWAY
COX
FARMER
FINN
GREENHAM
HARDING
HOLMES

MURDOCH
NYE
PETERSON
PRIEST
ROBINSON
SHAW
TARGETT
WOOD
WOODING
COX
WYATT
LIPSCOMBE
HARRIS
HOGBERG

215
216
217
216
217

224
219
219
220

224
216
219
218
223

224
223
215
224

218
213
214
215
216
217
218
220
221
218
221
216
219
222
213
223
215
223
223
224

216
222
218
213

221
222
223
218
219

214
220
218
215

216
222
216
222

224
221
219
219
218

224
222
223
217

222
216
222
219

NDNITIZIVOOVOVOOOOLOOVOOVOOODOOOONTINNNNNZTTIITTTVZTNNOTITITNOZIZIZINIZIZIZIZIZIZIOZIZIOONZIOONOOOOOOOOOOO

>>r—>>rrrCC e >> 00> N> N> >>>>>>>>>>>>>>>>>>>0>>>>>>>> > > > > >

WARCO VMC RAISING BLOCK 1
WARCO VMC RAISING BLOCK 2
WARCO VMC RAISING BLOCK 3
HOBBYMAT MD65 FIXED STEADY 1
HOBBYMAT MD65 FIXED STEADY 2
DRUMMOND HALF NUT REPAIR

A TOP SLIDE INDEX DIAL

SLOWING DOWN THE 920 LATHE
IMPROVING A DRIP FEED OILER
MINIATURE LUBRICATING OIL CAN
CROSS HAIRS CENTRE FINDER

STUB MANDREL'S SHORT END
TOOLMAKER'S HAMMER REVISITED
MEASURING INSTRUMENTS

A DEPTH GAUGE

AUX SPINDLE ADAPTOR PLATE
MYFORD ML7 LATHE MILLING 1
MYFORD ML7 LATHE MILLING 2

STUB MANDREL'S SHORT END

POLLY 2014

DISPOSING OF A WORKSHOP

BLAST FROM THE PAST

THE BEAUTY OF ACRYLIC

BEGINNER METALWORKING GUIDE 3
BEGINNER METALWORKING GUIDE 4
BEGINNER METALWORKING GUIDE 5
BEGINNER METALWORKING GUIDE 6
BEGINNER METALWORKING GUIDE 7
BEGINNER METALWORKING GUIDE 8
BEGINNER METALWORKING GUIDE 9

BEGINNER METALWORKING GUIDE 10

A CENTRIFUGE

MIND TO METAL

ANOTE ON RUST

SHEET METALWORK 1

SHEET METALWORK 2

INJECTION MOULDING MACHINE 3
THE REDAY POWER SAW 2
WORKSHOP LIGHTING

A NOTE ON RUST

BEGINNERS TO CRAFTYMEN 1
BEGINNERS TO CRAFTYMEN 2

A NOTE ON RUST

SWARF STOPPERS

A NOTE ON RUST

A NOTE ON RUST

DRODENT

PLASTIC SHEET WELDING 1

PLASTIC SHEET WELDING 2

PLASTIC SHEET WELDING 3

PLASTIC SHEET WELDING 4
DESIGNING MOTORCYCLE FRAMES
BUILDING A SPECIAL

HIGH FLOW CO2 REGULATOR
SMALL MILL POWER Z AXIS MOTION
WORKSHOP SPECTACLE HOLDERS
COLLET CHUCK REPEATABILITY
ALIGNING NUMBER STAMPS

3MM GRUB/LOCK SCREWS SOURCE
POZILOCK CHUCK BACK CENTRE
SILVER SOLDER SAVER

SIMPLE MILLING MACHINE READOUT
RUBBISH BAG HOLDER
PROTECTING TAPERS FROM SWARF
FOOT OPERATED DRILL SWITCH
IMPROVED VICE GRIP

SPRING STEEL FROM WIPER BLADES
MAGNETIC SWARF COLLECTOR
MULTIPLE THROUGH-BORE BORING
AN INEXPENSIVE WORKSHOP LAMP
STORING A LARGE SURFACE PLATE
DIAL SET INDICATOR

PREVENTING VICE HANDLE NIPS
CALIPER READING ERRORS
AXMINSTER LG2 CUTTERS

THE DREMEL MINI

LINSED OIL

THE REDAY POWER SAW 1

SHORT PIECES ON THE BANDSAW

GAINING EXTRA HEADROOM
BORING THE BLOCK BLANKS
FINISHING & INSTALLATION
PLANNING THE JOB & DRAWINGS
MAKING CLAMPS & ASSEMBLING
REPLACEMENT HALF NUT

FIXED TOP SLIDE DIAL

ADDING A BACK GEAR
MODIFYING THE NEEDLE DESIGN
A WEEKEND PROJECT

LASER CENTRE FINDER

A SIMPLE SURFACE GAUGE

FROM PLAN WITH MEW ISSUE 8
CARE OF THE MICROMETER

SIMPLE DEPTH GAUGE

AN ADAPTOR FOR A KRESS 1050FME
A PURPOSE MADE MILLING SPINDLE
PURPOSE MADE DIVIDING HEAD
SELF RELEASING X2 MILL DRAWBAR
THE SMEE COURSE

SELLING WORKSHOP EQUIPMENT
A VIEW OF THE FUTURE FROM 1990
CUTTING & FORMING ACRYLIC
TAKING STOCK OF HARDWARE
WORKSHOP SECURITY & SAFETY
TOOLING AND EQUIPMENT

LATHE TOOLS DISCUSSED

TOOL HEIGHT GAUGE & MILL CUTTERS
BEGINNING A SMALL PROJECT
VICE CLOCKING & TOOLS
MAKING TEE-NUTS & CLAMPS

A CENTRIFUGE

FROM CAD TO MACHINE

CAUSE, PREVENTION & REMOVAL
DISCUSSION ON TOOLING
FOLDING & BENDING METHODS
RAM AND TRUNNION BLOCK
FINAL ASSEMBLY & TEST

A LOOK AT WHAT'S AVAILABLE
CITRIC ACID USED QUANTIFIED
THOUGHT PROVOKING QUESTIONS
ANSWERS TO QUESTIONS ISSUE 223
FURTHER OBSERVATIONS

USING OLD INNER TUBES

FURTHER OBSERVATIONS
CORRECTIONS TO ISSUE 216 P29
USING COMPUTER MOUSE AS DRO
MACHINE REQIREMENTS

THE ELECRONICS BOARD

MAIN ASSEMBLY COMPLETED
MAKING TIMER & FINAL TEST RUNS
TECHNIQUE & THEORY EXPLAINED
MOTORCYCLE FRAME DESIGN
ROBOT WARS GAS REGULATOR
ADDING 3RD AXIS FEED

NO MORE LOST SPECS
INTRODUCING A BACK STOP
ALIGNMENT METHOD

3MM GRUB/LOCK SCREWS
REPLACING THE BACK CENTRE
CROCODILE CLIP HOLDER

USING A 12" RULE AS REFERENCE
RUBBISH BAG HOLDER

PLUGGING OPEN TAPER HOLES

A CONVENIENT DRILL SWITCH
INCREASED VICE GRIP
UNEXPECTED MATERIAL SOURCE
EASY SWARF COLLECTION

EASIER MULTIPLE BORE BORING
NOVEL USE FOR COOLANT PIPE

A LARGE SURFACE PLATE TRAY
REMINDER PEG IN DIVIDING PLATE
CLEVER USE OF O RINGS
MEASURING TECHNIQUE

NEW RANGE OF TAPS & CUTTERS
THE DREMEL MICRO

POTENTIAL FIRE RISK

SAW PRODUCED FROM CASTINGS
SHORT PIECE HOLDER



SHARPENING
SHARPENING
SHARPENING
SHARPENING
STORAGE
STORAGE
THREADS
THREADS
THREADS
TOOL HOLDER
TOOL HOLDER
TOOL HOLDER
TOOLS POWER
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
TURNING
VICES

VICES

VICES

VICES

VICES

VICES

VISIT READER
VISIT READER
VISIT READER
VISIT READER
VISIT TRADE
WOODWORK
WOODWORK
WOODWORK
WORKSHOP

DOGGETT 221 18
DOGGETT 222 18
DOGGETT 223 54
JENKINS 221 44
CHAMBERLAIN 224 58
LEONARD 222 8
THOMPSON 220 8
WOOD 213 57
WOOD 215 17
HIGH 218 32
KING 220 18
KING 221 40
COX 216 39
CONWAY 219 38
CONWAY 220 54
CONWAY 221 62
FROUD 215 51
GARNISH 218 14
GEARING 224 52
GREEVES 215 26
HALL 216 48
HALL 218 29
JACKSON 218 46
JACKSON 219 44
JACKSON 223 22
JACKSON 224 60
KING 216 47
MANDREL 215 20
MANDREL 221 50
RUMBO 223 61
SHAW 215 56
SHAW 221 43
SINCLAIR 217 16
SMITH 217 62
STEVENSON 223 65
CHECKLEY 223 67
CHECKLEY 224 40
HALL 221 16
PIDDINGTON 213 13
PIDDINGTON 214 13
PIDDINGTON 222 36
JENKINS 224 8
LEWIS 222 46
LEWIS 223 43
MILLER 224 12
WYATT 220 36
CORLEY 218 34
CORLEY 219 54
POURTTIMAKI 223 39
BERRY 218 51

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>0>>>>>>>>>>>>>>>>>> >

A TAP SHARPENING TOOL 1

A TAP SHARPENING TOOL 2

A TAP SHARPENING TOOL 3
SHARPENING GEAR CUTTERS

A WALL MOUNTED CHUCK HOLDER
A STORAGE BOX

TRUE THREADS ON A COWELL LATHE
METRIC THREADING ON A MYFORD 2
METRIC THREADING ON A MYFORD 3
TOOLPOST HOLDER

ADAPTORS FOR CNC TOOLING 1
ADAPTORS FOR CNC TOOLING 2
IMPROVEMENTS TO A NIBBLER

A LIVE TAILSTOCK SPINDLE 1

A LIVE TAILSTOCK SPINDLE 2

A LIVE TAILSTOCK SPINDLE 3

DIGITAL TAILSTOCK SCALE

SMALL ITEMS ON A UNIMAT LATHE
EMERGENCY SOFT JAWS

PARTING BLADE THICKNESS

USING TWO SOFT JAWS

AVOID WASTE

MAKING THE STEPPERHEAD LATHE 19
MAKING THE STEPPERHEAD LATHE 20
MAKING THE STEPPERHEAD LATHE 21
MAKING THE STEPPERHEAD LATHE 22
PI AND SCREWTHREADS

A SADDLE STOP FOR MINI LATHES
STUB MANDREL'S SHORT END
MACHINING A QUORN SPIRAL COLUMN
BETWEEN CENTRES BORING BAR
WARCO 220 LATHE TRAVEL STOP
TURNING ON THE MILLING MACHINE
WORK-HOLDING USING MANDRELS
THE THREE-IN-ONE BORING TOOL

A PRECISION MACHINE VICE 1

A PRECISION MACHINE VICE 2
HAROLD HALL'S HINTS

INSTRUMENT MAKER'S VICE 5
INSTRUMENT MAKER’S VICE 6
ANOTHER VICE OF MANY

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

A VERTICAL LATHE

A VISIT TO CHESTERFIELD

TWO EASY CABINETS 1

TWO EASY CABINETS 2

FACEPLATE PLATE

A SEIGE MACHINE

TAP SHARPENER - DETAILS
CONSTRUCTION DETAILS
SETTING UP & TESTING

USING THE WORDEN GRINDER
WALL MOUNTED CHUCK HOLDER
STORING A SETTING GAUGE

AN IN-DEPTH GUIDE

BASE UNIT DRAWINGS
CORRECTIONS TO ISSUE 213 P57
QCTP TOOLHOLDER STAND
VERSATILE ADAPTOR DESIGNS
MAKING AN ADAPTOR
INSTALLING IN A TABLE

ASSY DRAWINGS & TABLES ETC
MAKING THE BEARINGS

SPINDLE ASSEMBLED & TESTED
USING DIGITAL CALIPERS
TURNING SMALL ITEMS

USING NUTS FOR JAWS
ANALYSIS OF FORCES AT WORK
HOLDING INTRICATE WORK
MINIMISING WASTE

COMPLETE LATHE PROJECT
COMPLETE LATHE PROJECT
COMPLETE LATHE PROJECT
COMPLETE LATHE PROJECT

TIPS ON THREADING

SIMPLE SADDLE STOP

INC MINI LATHE X-SLIDE TRAVEL
MACHINING THE SPIRAL COLUMN
SOLUTION TO AN AWKWARD JOB
TRAVEL STOP FOR WARCO 220
TURNING LARGE ITEMS
MANDRELS FOR WORK-HOLDING
TAPER & BALL TURNING
DRAWINGS & CONSTRUCTION
MAKING THE MOVING JAW
HOLDING ROUND WORK ON MILL
FABRICATING A HEMINGWAY KIT
FABRICATING A HEMINGWAY KIT
MODIFYING A VICE

MYFORD SUPER 7 LATHE

A SMALL EW LATHE DESCRIBED
AN ENGINEERS TOOL ROOM BL 12/24
HOME MADE VERTICAL LATHE
CHESTERFIELD MES

MULTI SHELVED CABINETS

MULTI SHELVED CABINETS

A WOODWORKING SOLUTION
WORKSHOP REFURBISHMENT

INDEX BY AUTHOR, SUBJECT, ISSUE, AND PAGE NUMBER

ADAMSON
ASTBURY
BACKHOUSE
BACKHOUSE
BAKER
BALLAMY
BERRY
BISHOP
BONDFIELD
BOWMAN
BOWMAN
BOWMAN
BOWMAN
BOWMAN
BOWMAN
BRAY
BROMILOW
BROWNE
BUNT

BUNT
CHAMBERLAIN
CHAMBERLAIN
CHECKLEY
CHECKLEY

A THREE PHASE CONVERSION
IMPROVING A DRIP FEED OILER

POLLY 2014

DISPOSING OF A WORKSHOP

IMPROVED X3 QUILL FEED

AN AIRBRUSH FOR THE WORKSHOP
A SEIGE MACHINE

MEASURING INSTRUMENTS
MINIATURE DRILLING MACHINE 4
CNC IN THE ME WORKSHOP 11
CNC IN THE ME WORKSHOP 12
CNC IN THE ME WORKSHOP 13
CNC IN THE ME WORKSHOP 14
CNC IN THE ME WORKSHOP 15
CNC IN THE ME WORKSHOP 16
BLAST FROM THE PAST

DIRECT INDEXING

WORKSHOP SPECTACLE HOLDERS
THE BEAUTY OF ACRYLIC

AUX SPINDLE ADAPTOR PLATE
INDEX FOR ISSUES 201 TO 212

A WALL MOUNTED CHUCK HOLDER
A PRECISION MACHINE VICE 1

A PRECISION MACHINE VICE 2

219
219
215
224
213
222
218
219
213
213
214
215
216
217
218
224
218
220
218
223
215
224
223
224

62 CLARK BEGINNER METALWORKING GUIDE 3 213 28
14 CLARK BEGINNER METALWORKING GUIDE 4 214 16
49 CLARK BEGINNER METALWORKING GUIDE 5 215 28
46 CLARK BEGINNER METALWORKING GUIDE 6 216 33
36 CLARK BEGINNER METALWORKING GUIDE 7 217 35
24 CLARK BEGINNER METALWORKING GUIDE 8 218 52
51 CLARK BEGINNER METALWORKING GUIDE 9 220 48
28 CLARK BEGINNER METAIWORKING GUIDE 10 221 47
46 CONWAY COLLET CHUCK REPEATABILITY 218 16
8 CONWAY A LIVE TAILSTOCK SPINDLE 1 219 38
8 CONWAY A LIVE TAILSTOCK SPINDLE 2 220 54
24 CONWAY A LIVE TAILSTOCK SPINDLE 3 221 62
56 CORLEY TWO EASY CABINETS 1 218 34
52 CORLEY TWO EASY CABINETS 2 219 54
24 COX ALIGNING NUMBER STAMPS 215 42
57 COX IMPROVEMENTS TO A NIBBLER 216 39
12 COX AXMINSTER LG2 CUTTERS 223 37
46 DAVIES CROSS HAIRS CENTRE FINDER 214 40
30 DINIZ A CENTRIFUGE 218 18
28 DOGGETT A TAP SHARPENING TOOL 1 221 18
33 DOGGETT A TAP SHARPENING TOOL 2 222 18
58 DOGGETT A TAP SHARPENING TOOL 3 223 54
67 DU PRE X3 MILL THREE-AXIS DRO 1 220 38
40 DU PRE X3 MILL THREE-AXIS DRO 2 221 34



DU PRE X3 MILL THREE-AXIS DRO 3 222 32 MANDREL STUB MANDREL'S SHORT END 221 50
EDDINGTON MIND TO METAL 221 12 MANDREL STUB MANDREL'S SHORT END 223 32
FARMER 3MM GRUB/LOCK SCREWS SOURCE 221 26 MANDREL STUB MANDREL'S SHORT END 224 28
FENNER A NOTE ON RUST 216 29 MCHARG SWARF STOPPERS 216 46
FENNER SHEET METALWORK 1 219 32 MICHAEL DIVISION PLATE FROM SCRATCH 214 59
FENNER SHEET METALWORK 2 222 27 MILLER CRANKING UP YOUR LATHE CHUCKS 215 19
FINN POZILOCK CHUCK BACK CENTRE 216 21 MILLER A VERTICAL LATHE 224 12
FLETCHER ALPINE DRILLING MACHINE MODS 222 60 MUIR A NOTE ON RUST 222 51
FORD INJECTION MOULDING MACHINE 3 213 4] MURDOCH A NOTE ON RUST 218 61
FROUD DIGITAL TAILSTOCK SCALE 215 51 MURDOCH IMPROVED VICE GRIP 221 26
GARNISH SMALL ITEMS ON A UNIMAT LATHE 218 14 MURRAY ALIGNING MILL/DRILL TILT HEAD 223 34
GEARING EMERGENCY SOFT JAWS 224 52 NOEL DRODENT 213 19
GLASSON 3D PRINTED UNIQUE CASTINGS 214 38 NYE SPRING STEEL FROM WIPER BLADES 219 16
GORIN UNIMAT SL LATHE MODS 3 213 23 PACE RADIUSED EDGED ENDMILLS 1 215 8
GORIN UNIMAT SL LATHE MODS 4 214 29 PACE RADIUSED EDGED ENDMILLS 2 216 50
GORIN UNIMAT SL LATHE MODS 5 215 52 PACE WORKHOLDING FOR CNC USERS 224 24
GORIN UNIMAT SL LATHE MODS 6 216 24 PAYNE MYFORD LATHE TO POLY-V DRIVE 215 13
GORIN UNIMAT SL LATHE MODS 7 217 47 PETERSON MAGNETIC SWARF COLLECTOR 219 16
GORIN UNIMAT SL LATHE MODS 8 219 18 PIDDINGTON INSTRUMENT MAKER'S VICE 5 213 13
GORIN UNIMAT SL LATHE MODS 9 220 12 PIDDINGTON INSTRUMENT MAKER'S VICE 6 214 13
GRAVES UNIVERSAL PILLAR TOOL MODS 1 217 8 PIDDINGTON ANOTHER VICE OF MANY 222 36
GRAVES UNIVERSAL PILLAR TOOL MODS 2 218 40 POURTTIMAKI FACEPLATE PLATE 223 39
GRAVES UNIVERSAL PILLAR TOOL MODS 3 219 22 PRIEST MULTIPLE THROUGH-BORE BORING 218 16
GREEN A-FACET DRILL GRINDING 1 220 22 REECE SMALL MILL POWER Z AXIS MOTION 214 21
GREEN 4-FACET DRILL GRINDING 2 221 58 REX BUILD A SIMPLE TOOL GRINDER 2 213 50
GREENHAM SILVER SOLDER SAVER 222 23 REX BUILD A SIMPLE TOOL GRINDER 3 214 50
GREENWAY REPAIRING G-CLAMPS 218 22 REX HEAT TREATING 01 AND W1 STEELS 224 17
GREEVES PARTING BLADE THICKNESS 215 26 ROBINSON AN INEXPENSIVE WORKSHOP LAMP 220 46
GREEVES MYFORD ML7 LATHE MILLING 1 223 48 ROSSITER PLASTIC SHEET WELDING 1 220 30
GREEVES MYFORD ML7 LATHE MILLING 2 224 32 ROSSITER PLASTIC SHEET WELDING 2 221 52
HALL USING TWO SOFT JAWS 216 48 ROSSITER PLASTIC SHEET WELDING 3 222 52
HALL AVOID WASTE 218 29 ROSSITER PLASTIC SHEET WELDING 4 223 62
HALL HAROLD HALL'S HINTS 221 16 RUMBO MACHINING A QUORN SPIRAL COLUMN 223 61
HARDING SIMPLE MILLING MACHINE READOUT 216 21 SAL A SIMPLE DIVIDING HEAD 214 44
HARRIS THE REDAY POWER SAW 1 222 40 SHAW BETWEEN CENTRES BORING BAR 215 56
HARRIS THE REDAY POWER SAW 2 223 16 SHAW WARCO 220 LATHE TRAVEL STOP 221 43
HAUGHTON WORKSHOP LIGHTING 215 38 SHAW WARCO 220 LATHE FILING REST 222 12
HEARSUM SPINDLE DRIVING HANDLE 221 8 SHAW STORING A LARGE SURFACE PLATE 224 23
HICKS SPADE DRILLS 218 62 SHORE SIMPLE INDEXING 216 47
HIGH TOOLPOST HOLDER 218 32 SINCLARR TURNING ON THE MILLING MACHINE 217 16
HOGBERG SHORT PIECES ON THE BANDSAW 219 30 SLATER ATTRACTIVE CHUCK KEYS 219 36
HOLMES RUBBISH BAG HOLDER 222 23 SMITH WORK-HOLDING USING MANDRELS 217 62
JACKSON MAKING THE STEPPERHEAD LATHE 19 218 46 SPEDDING TOOLMAKER'S HAMMER REVISITED 216 12
JACKSON MAKING THE STEPPERHEAD LATHE 20 219 44 SPRAYSON DESIGNING MOTORCYCLE FRAMES 218 8
JACKSON MAKING THE STEPPERHEAD LATHE 21 223 22 STEVENSON THE THREE-IN-ONE BORING TOOL 223 65
JACKSON MAKING THE STEPPERHEAD LATHE 22 224 60 SWAL UNIVERSAL PILLAR TOOL MODS 218 61
JENKINS SHARPENING GEAR CUTTERS 221 44 TARGETT DIAL SET INDICATOR 222 23
JENKINS ONE MAN AND HIS LATHE 224 8 THOMPSON TRUE THREADS ON A COWELL LATHE 220 8
JENNER A NOTE ON RUST 223 61 VANE WARCO VMC RAISING BLOCK 1 215 60
JENNINGS HARD-STOP & POWER FEED-STOP 217 28 VANE WARCO VMC RAISING BLOCK 2 216 60
JOHNSTON STRAIGHT TOOTH BEVEL GEARS 216 14 VANE WARCO VMC RAISING BLOCK 3 217 21
JUPP THE BENEFITS OF 3-D CAD 217 13 WAIN HOBBYMAT MDé5 FIXED STEADY 1 216 8
KILDES MINIATURE LUBRICATING OIL CAN 220 61 WAIN HOBBYMAT MDé5 FIXED STEADY 2 217 40
KING Pl AND SCREWTHREADS 216 47 WAINFORD BUILDING A SPECIAL 219 49
KING PROTECTING TAPERS FROM SWARF 217 20 WALKER DRUMMOND HALF NUT REPAIR 221 28
KING ADAPTORS FOR CNC TOOLING 1 220 18 WALKER A TOP SLIDE INDEX DIAL 224 36
KING ADAPTORS FOR CNC TOOLING 2 221 40 WEALE SLOWING DOWN THE 920 LATHE 219 8
KING BEGINNERS TO CRAFTYMEN 1 223 52 WILSON PAINTING PATTERNS 216 46
KING BEGINNERS TO CRAFTYMEN 2 224 57 WOOD METRIC THREADING ON A MYFORD 2 213 57
KITSON FOOT OPERATED DRILL SWITCH 224 23 WOOD ERROR FREE INDEXING 215 11
LEHANE A NOTE ON RUST 217 34 WOOD METRIC THREADING ON A MYFORD 3 215 17
LEONARD A STORAGE BOX 222 8 WOOD PREVENTING VICE HANDLE NIPS 223 9
LEWIS ONE MAN AND HIS LATHE 222 46 WOODING CALIPER READING ERRORS 217 20
LEWIS ONE MAN AND HIS LATHE 223 43 WRIGHT RELEASING MILLING COLLETS 220 26
LIPSCOMBE LINSED OIL 216 47 WRIGHT HIGH FLOW CO2 REGULATOR 223 14
MANDREL A SADDLE STOP FOR MINI LATHES 215 20 WYATT A VISIT TO CHESTERFIELD 220 36
MANDREL A DEPTH GAUGE 218 57 WYATT HEATING STEEL COLOUR CHART 221 37
MANDREL STUB MANDREL'S SHORT END 219 20 WYATT THE DREMEL MINI 222 49
PUBLICATION DATES COMPUTERISED INDEX
This index is available on CD in PC Windows format from

213 | March 2014 219 | September 2014 CAHW at an inclusive cost of£11.00 (non-UK orders £13)

214 April 2014 220 | Autumn 2014 includir)g.a full manual. Because UK banks are making it

215 | May 2014 221 | October 2014 rbnore difficult to handle cheques, CAHW regret that orders

y post can no longer be accepted.To order a copy, please

216 |June 2014 222 | November 2014 go to www.cahw.co.uk

217 |July 2014 223 | December 2014

218 | August 2014 224 |January 2015




- A 4 € i~ - 4 o - -
- e - [} ) e = .
..A -.' " N : Y OODWOR R
iiinAh iaat 30 Years (1984 =208) oD INEEF

—
e -

STATIC CONVERTERS from £264 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output.
Single or multi-motor operation via socket/plug or |
distribution board. Eight sizes from 1.1kW/1.5hp |
to 11kW/15hp.

Ideal solution for
“one machine at
a time” environments. Output retrofits directly to
existing machine wiring loom so no modification

to machine necessary. Manual power adjustment via switch using voltmeter as guide.

-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output. Single or
multi-motor operation via socket/plug or distribution board.
Eleven sizes from 1.1kW/1.5hp to 22kW/30hp. Ideal
solution for multi-operator environments or where
fully automated “hands-free” operation is required
irrespective of demand. Output retrofits directly to existing machine wiring loom

s0 no modification to machine necessary. Some sizes suitable for welding applications.
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2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Low-Cost, general purpose simplified torque vector control.

Entry level performance suitable for the majority of

applications. Integral EMC Filter as standard. Four
sizes available from 0.4kW/0.5hp to 2.2kW/3hp.

CONVERTERS

A nK

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output

(i.e. dual voltage motor required). SOFT START-STOP, SPEED
CONTROL, BRAKING, MOTOR PROTECTION and JOG

. FUNCTIONS. Simplified torque vector control

giving enhanced performance at low RPM.
JAGUAR VXR INVERTERS from £264 inc VAT

Four sizes from 0.4kW/0.5hp to 2.2kW/3hp.
5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Advanced vector control giving optimum
performance at low RPM. Four sizes from
0.4kW/0.5hp to 2.2kW/3hp.

START aTaF

REMOTE CONTROL STATION £67 inc VAT

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
Suitable for all IMO inverters, this remote pendant allows you to
access the software of the inverter remotely, bypassing the
buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

safety feature and two metre
length of 7-core flex as standard.
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CONVERTERS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL
CONVERTER PRODUCTS; BS EN 9001:2008 QUALITY ASSURED MANUFACTURING
ENVIRONMENT;, CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,
THE LOW VOLTAGE DIRECTIVE and BS EN ISO 61000-3-2:2006.

Imperial Motors from £154 including VAT
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Making a Clock

Depthing Tool

Glenn Bunt describes a specialist tool for the clockmaker.

Whoopee! | have just finished
a major project! I've designed
and manufactured a three
train Musical Longcase Clock.
It has taken me two years to
complete, many evenings and
weekends in my workshop and
yes, now it’s finished.

This article describes one of
the tools | have made to assistin
the manufacture of the clock.
Itis a depthing tool.

What is A Clock Depthing Tool?

For the non-horologists out there the
depthing tool is used to define the correct
distance for placing pivot holes in a clock
plate.The clock gears are mounted on
adjacent spindles and then meshed using
an adjustment knob provided on the tool
so that the two wheels are the correct
depth and run smoothly.

Having achieved a satisfactory result the
tool is turned vertically and the clock
plates are marked using sharp points
which are located on the end of the
spindles, normally protruding from the
front of the tool. This ensures that when
the pivot holes are drilled they are at the
correct position for the clock arbors.

There are many depthing tool designs
available ranging from an antique style
type with thick brass hinged plates to
more simple design using a single plate
with a fixed spindle at one end and
another adjustable one which runsin a
slot and can be secured in place by a
locking nut.

This Design
The design | describe here takes some of the
traditional features found on older designs
but should be easier to make, accurate in
use and not too costly in materials.
Photograph 1 shows the completed
depthing tool, fig. 2 shows the components
and assembly of the depthing tool.
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The clock gear depthing tool.

Side Plates

Figure 1 is a template for the side plates.
They are made from two " inch thick
aluminium plates that have the outside
and inside profiles machined to shape.

A machinedV slot in the bottom of each
plate and an 8mm Silver Steel bar forms
a hinge for the plates to swivel on.The
plates are clamped together at the hinge
end by a bulldog spring clip.

The depthing tool spindles are held in
place at the top of each plate by a
combination of V slots and locking clamp
plates.The spindles hold the clock arbors
and wheels in place by using a combination
of male or female centres. Figures 3 and 4
show the details of the side plates.

Photograph 2 shows myTom Senior
machine, milling the outer plate profile. |
normally use Pritt Stick glue to adhere a
drawing of the component to the plate and
then cut the basic shape out with a
bandsaw, leaving enough material for the
profiling operation. | then use the drawing
to roughly align the plate to a machine axis.

Two parallels hold the plate off the
machine bed whilst it is held in position by
machine clamps set on step blocks. Note!
I'm using my converted CNC machine to
create the curved profiles, these curved
profiles are not important to the
functionality of the depthing tool but |
think that it makes it more pleasing to the
eye. Similar results can be achieved by
cutting with a bandsaw and finishing off

Machining the outer plate profile
on aTom senior machine.

with a file or using more simple lines and
machining manually.

Next both plates are clamped upside down
in a vice and machined so that the base of
each plate is flat and square. I've left the
machining of the plate inside profile until
later as | wanted to use this material to help
clamp the plates on the next few operations.

Model Engineers’ Workshop



Clock Gear DepthingTool ||

3

Clamp Plate
4 off

Side Plate 2
1 off

Screw Stop
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Depthing Tool Spindle
4 off (many different types req'd)

Side Plate 1

Clamp Plate Screw 1 off
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(a0

Screw Support Bar
2 off

&

Depthing Tool Adjustment Screw
1 off

Side Plate 1

Hinge Bar
1 off . Bulldog Clip Spring
?‘ggw Swivel Bar 1 off, ref. Bulldog 1911
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Fig. 4
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Photograph 3 shows the machining of
the V slot which is used to locate the clock
spindles in place on the top of the
depthing tool plates. I've used a tilting
angle plate to position one of the plates at
45 degrees. Using the adhered paper
drawing on the plate as a guide (which
was promptly removed by the cutter when
| started machining) | set the height of a
10mm diameter milling cutter for
machining the V shaped slot. Again this is
not critical as long as both plates are the
same - | achieved this by using left over
plate material as a spacer or lower stop (of
course ensuring that its level with the
machine axis before clamping it into
place). Both plates were manually
machined to the same depth by noting the
position of the cross feed position on final
cut before swapping over plates.

A similar machine set up was used for the
V slot which is located at the bottom inside
part of each plate. An 8mm diameter silver
steel bar fits in this V slot which acts as a
hinge for the plates. This time | chose not to
traverse completely along the plate but to
cut the slot only in the central portion and
just long enough for the silver steel bar to
fit in place. Again position and depth are
not critical as long as both plates are the
same. Please bear in mind that if the slot is
positioned too high up on each plate then
this will reduce the width that the tool can
be opened up as the bottom of the plates
will interfere with each other.

| needed a way of fixing each of the
depthing tool plates to an angle plate. This
was achieved by drilling two holes in the
central portion of each plate and using
them for clamping. This material would
later be machined out leaving the inner

Model Engineers’ Workshop
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profile of the plate. | used left over
aluminium material as a spacer between
the machine bed and the component to
set the plate in a vertical position. A
slitting saw was used to cut a slot along
middle of the plate, the width was just
wide enough to accommodate the bulldog
spring (photo 4). On the inside of each
plate a slightly wider slitting saw is used
to cut another slot, this time traversing
across the whole plate. This slot will locate
each clamp plate which in turn holds the
clock wheel spindles.

Machining the clamp plate inner profile. Machining the clamp plate outer profile.

Clamp Plates

The clamp plates are detailed in fig. 5 and Flg. 6 r0.9
their machining in photos 5 and 6. @3 thru
My Tom Senior machine is again set to
CNC mode and | use it to machine each of —

the clamp plates. First milling the steps (
and location lug and then millingthe | |
outside profile. This was achieved in one <

set up (using two CNC programs). Left
over Y4 inch aluminium plate is used for
this purpose.The plate resting on two | | 1 1
parallels off the machine bed and held in
position by machine clamps set on
stepped blocks.

The clamp plates could also be machined
by hand using a band saw and file or by
milling each of the steps, generating one
long plate and then cutting them up into
individual parts. Finally squaring the
plates up by milling each side in turn.

Each clamp plate will need to be drilled
and tapped with a M5 hole. This is also an
ideal time to drill the holes in each of the
main plates. Note - not all of the holes are
identical on each main plate, some holes/
counter bores are different for the left and
right hand plate.

| then removed the material from the
middle of each plate.The set up was
similar to photo 2. Aligning the base of
each plate with the machine axis and then Screw Support Bar
using a CNC program to profile out the
middle portion of each plate. Again if you
do not have CNC facilities this work can be Fia. 7
achieved by manual means. 9.

The more observant of you will notice [:

10

6.5

4.99

that the final photograph shows one plate
with a notch cut out of the inner profile. @5 thru all

This was machined out so that | would M5 x 0.8 - 6H thru all
have enough clearance to fit a 100 tooth, A\(‘

82 mm diameter great wheel on the
depthing tool.

Now it's time to direct our attention to
the turning work. | have to make four off
clamp plate screws, one main adjustment
screw, one swivel bar, two swivel support
bars and one stop bush. Several clock ‘

215
13.5

175

10.75

spindles and adaptors are also required. ~
Screw Support Bars

The screw support bars (fig 6) are made

from 6mm diameter silver steel. | took one

bar length and radiused each end on the

lathe and then transferred it to the mill for 76

the 3mm diameter hole to be drilled and @3
reamed through the bar. | used a rotary
table positioned horizontally with the bar
stock mounted in a chuck. This could also H

be achieved by using aV block with a Screw Swivel Bar
clamp, both set ups require some form of
stop in order to get the hole position the
same on each bar. After drilling the hole,

the bar is returned to the lathe and parted A similar technique is used for the screw clearance fit in the 3mm hole in each of
off at the correct length. Each piece is then swivel bar (fig. 7). On this part both ends the screw support arms.The through hole
faced, drilled and tapped M4. are turned to 2.90mm diameter or a is drilled and tapped M5.
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process of choosing and using
a milling machine and its
accessories. In addition to the

= .EL
machine itself, the accessories . "
include cutters, cutter chucks, ]
workpiece clamps, vices, angle -
plates, dividing heads, rotary EXTRA !om the mnversulmn,abom —

’ ‘

_ thi

tables, boring heads and other PAGES s Www, mode#—engmeer 0. uk

minor items. YOUR FAVOURITE w oy | ABBIL 20
READ GETS BIGGER : ik 8 | - i

Milling — A Complete Course AIRESEIER, i e |

A comprehensive introduction
to the milling machine,

assuming no previous :':W your Hobb

experience, by one of Model so;g:LP Tmnsfor 239, ON THE

Engineer’s Workshop e’ Life ) SH(%P PRICE &
ine’s leading ' 2

magazine’s le p—— =—— 75% ON DIGITAL

authorities. Eight Sl - B

projects lead prospective RT3 | 1V ad 1 g
model engineers through A } : : AF
all of the techniques
involved; each project

is extensively illustrated
with step-by-step \
photographs and

workshop drawings.

TERMS & CONDITIONS: Offer ends 24th April 2015. *Gift for UK Print or Print + Digital Subscriptions, while stocks last.
**When you subscribe by Direct Debit. Please see www.model-engineer.co.uk/terms for full terms & conditions.

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE 'Quote ref: V727

¢8) www.subscription.co.uk/mewl/\V727 (2) 0844 543 8200

Lines open weekdays 8am — 9.30pm & Saturday 8am —4pm

BT landline calls to 0844 numbers will cost no more than 5p per minute. Calls from mobiles usually cost more.



Readers' Tips

We have £30 in gift vouchers courtesy

of engineering suppliers Chester

Machine Tools for each month's 'Top Tip'.
Email your workshop tips to neil.wyatt@
mytimemedia.com marking them 'ReadersTips',
and you could be a winner - please include your
address! Try to keep your tip to no more than 400
words and a picture or drawing. Every month we
will chose a selection for publication and the one
chosen asTip of the Month will win £30 in gift
vouchers from Chester Machine Tools. Visit www.
chesterhobbystore.com to plan how to spend
yours!

This month’s
runner up is
our former
Editor Dave
Fenner with a
simple folding
jig that could

This month’s winning tip
is from Alan Wain for his
appetising tip. He wins £30
of Chester gift vouchers.

Flip your Lids

If, like me, you are not averse to a curry

the ‘quick’ way and also know someone be adopted
who likes to vary their hair colour, then for other

you may have a steady supply of useful

plastic receptacles that would otherwise uses. He gets
go straight to landfill. a Workshop

The spice containers clipped to the top of
some curry sauce jars make excellent
mixing pots, especially for epoxy resin;
once the residue has cured, the container
can be flexed to release the hardened
adhesive, allowing the mixing pot to be
used again and again.

The hair colour applicators hold around
60ml and are ideal for dispensing all
kinds of viscous substances. | keep a

Practice Series
book as a prize.

L] L]
variety of lubricants in them, e.g. neat Mini Folder
cutting oil, slide-way oil, ‘ordinary’ oil and The problem was to fold lengths of small Z sections where the mid-part of the
even PVA adhesive decanted from a Z would taper from say 12mm down to about 8mm.The conventional folding
larger container. The labels peel off easily, methods | have used in the past would not allow a mid-part of below about
to be replaced by adhesive tape written 14mm.The accompanying photo gives the general idea of the gadget devised.
on to identify the contents. | have seen It was not designed, rather constructed from what came to hand from the scrap
plastic applicators similar to these for box.The relative height of the two flat bars can be adjusted using the nuts on
sale at £1 each, so they are definitely the screwed rods. An L shape is formed first, then loaded from the underside to
worth a few minutes effort to wash out contact the relevant bar. The assembly is then clamped in the bench vice, and the
the remainder of the original contents. second bend made using hammer and chisel.

=
Ao\ CHESTER MACHINE TOOLS

No more than one prize with a value of £30 will be given each month. By entering you agree your entry can be freely published and republished MyTimeMedia on
paper or electronically and may be edited before appearing. Unpublished tips may be carried forward to future months. You will be acknowledged as the author of
the tip. There is no guarantee that any entry will be published and if no publishable tips are received a prize will not be awarded. The decision of the editor is final.
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EXCLUSIVE

READER OFFER

LO18 TWIN SISTERS PLAN ONLY £89.00!

For a limited time Myhobbystore are offering readers of Model Engineer and Mode/
Engineers Workshop the chance to purchase the popular LO18 Twin sisters plan for just
£89.00 instead of £189.957 that’s a huge saving of £100.95!

The L.O. 18 “TWIN SISTERS” 5 in. gauge L.M.S. 0-6-0 Class “2F” Tank Locomotive
By J. I. Austen -Walton. (Vols. 100-112). And is an accurate scale model (coal-fired) of the
Fowler dock tank with outside cylinders, suitable for the more advanced builder.

Order before 10th March 2015 to take advantage of this special price.

AVAILABLE FROM

ONLINE: www.myhobbystore.com/LO18
BY PHONE: 0844 848 8822 (Phone lines open Mon-Fri 9am — 4.30pm)

Prices are correct at time of publishing. Offer ends 10/03/2015.Postage and packing not included.



Improvements to a

Popular Bandsaw

Michael Cox makes some modifications to an imported 4 x 6 Bandsaw.

hen | first started metalwork
cutting metal with a hacksaw
was a chore. Not too much of a

chore when facing a 12mm round of steel
but much more daunting when itis a
50mm round. Not only was it hard, tiring
and boring but also it was also not very
accurate. | experimented with using metal
cutting discs in an angle grinder but this
was noisy, produced much abrasive dust,
sparks and it also was not very accurate.
| came to the conclusion that what |
really needed was a bandsaw. Shortly
afterwards Axminster were advertising a
bandsaw in their sale brochure at a very
good price and an order was placed.

On receipt of the saw it was duly
assembled and tested. | was amazed at
how quiet it was and at how accurate the
cut was. | have used this saw for about 5
years and it has proved to be reliable and
the only spares | have bought have been
replacement blades (I use about one
blade a year).

These bandsaws are available from
several suppliers and seem to be very
popular with amateur engineers and
many users have modified their saws to
provide greater versatility. The most
popular modifications are those designed
to allow the vice to grip short work
pieces.

Over the years | have made quite a few
modifications to my saw in order to
improve it. These are:

1) The band saw stand. The main problem
with the standard stand is that it that
it collects all the saw cuttings on the
shelf. This makes the shelf unusable
for storage. Another problem is that if
you attempt to move the saw with the
arm in the upright position then there
is a very real danger of the whole saw
overbalancing. Both of these issues
have been addressed.

2) The bandsaw table supplied for use
in the vertical mode is very flimsy and
once fitted the saw cannot then be
used in the horizontal mode. A much
sturdier design that is permanently
fitted to the saw has been made that
does not interfere with operation in
the horizontal mode. A purpose made
fence can be used with the table. One
other problem with operation in the
vertical mode is that it is hard to find
a comfortable position to use the saw.
If you stand, you are off to one side
of the saw. If you sit then you will be
sitting on the bandsaw vice! A small
seat has been made that clamps into
the bandsaw vice to make sitting more
comfortable.
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A general viW of e bandsaw.

3)The vice has been extensively modified.
The major modifications here were to
facilitate holding of short pieces, to
bring the vice jaws much closer to the
bandsaw blade, and to make angled cuts
easier. Also a small clamp that fits into
the vice, which can hold flat or round
materials has been made.

4) A hydraulic down feed has been added.
This allows the saw to be used for
cutting thin materials. The hydraulic
cylinder is constructed from easily
available plumbing components.

The bandsaw stand

Photograph 1 shows the front of the
bandsaw.The main modifications to the
stand are that a 6mm plywood panel has
been added across the front from the base
casting of the saw down to the shelf. This
stops all the metal cuttings from falling
onto the shelf. A gutter has also been
added to direct the metal cuttings to a
small bin at the bottom of the bandsaw.
The gutter was formed from a length of
65mm square rainwater down pipe that
was slit in half longitudinally.

Two 25 x 25 x 3mm steel angles have
been fixed to the bottom of the stand.
These project about 125mm beyond the
back of the bandsaw stand and are drilled

to accommodate the shaft for the two
wheels. Doing this moves the wheel axis
well away from the centre of gravity of the
saw when it is in the vertical mode making
it less likely to tip backwards. Having
added the two new rails another sheet of
6mm plywood was added between them
to create an extra storage shelf. Adding
the plywood panels significantly improves
the rigidity of the stand.

A low voltage work light has been added
to the bandsaw arm.

Photograph 2 shows the other side of
the bandsaw. The shelf is very useful for
storing tools and bandsaw accessories.The
metal box on the rear of the front panel
houses the transformer for the work light.

Model Engineers’ Workshop



The bandsaw table for
use in the vertical mode

The table supplied for use in the vertical
bandsaw mode is very flimsy and it takes
several minutes to fit onto the bandsaw.
It must be removed before the bandsaw
can be used in the horizontal mode. This
means that unless there is much vertical
sawing to be done it is usually quicker
to make the cut using a hacksaw. Since |
fitted a permanently mounted table it is
used frequently whereas before it was
hardly used at all.

Photograph 3 shows the table in
position for cutting material in the vertical
mode and photo 4 shows the table folded
back. In this position the saw arm can be
lowered for use in the horizontal position.
Photograph 4 also reveals most of the
details of the details of construction.The
small plate is attached to the saw guide in
exactly the same way as the table supplied
with the saw.The large plate is then
hinged to the smaller plate using two pivot
blocks and hardened steel pins. An
assembly drawing, which for clarity is
viewed from the underside of the table, is
shown in fig. 1. All the components,
except the 2.5mm pivot pins, were made
from 6mm steel plate.The 2.5mm pivot
pins were cut from hardened masonry
nails and epoxied into the small plate. The
only critical part of the construction was
positioning and drilling the holes for the
pivot pins and rounding the edge of the
base plate. The rounding of the base plate
was only carried out until the table would
swing easily from one position to the
other but with sufficient friction to hold the
plate in any position in between.

A useful adjunct to the table is a fence
(photo 5) that can be used to guide metal
across the table in order to make straight
cuts. The fence was designed to grip the
edge of the table. It consists of four main
parts: the fence itself, two clamping jaws
and the clamp screw assembly as shown
in fig 2. The only critical dimensions are
the spacing of the M5 pivot screws. When
the unit is assembled the ends of the
clamp jaws must be 150mm apart to fit
onto the bandsaw table. Note the clamp
jaws grip the edge of the table very
securely because the pressure from the
clamp crew is multiplied by a factor of
three by the clamp jaws.

The bandsaw seat (photo 6) was made
from some scraps of timber.The top is 150
x 450mm chipboard. It just clamps into the
bandsaw vice as shown in photo 7. It is
considerably more comfortable than the
other options of standing at the side of the
saw in the vertical position or sitting on
the vice.

r

The fence.
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Vertical mode. The table folded back.
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The bandsaw seat.

The seat clamped in the vice.
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The bandsaw vice

My first modification to the bandsaw vice
was to remove the moving jaw and drill
and tap an M8 hole on the opposite side
of the pivot point to the saw blade. In this
was screwed a long M8 jackscrew. This
simple modification enables short pieces
of material to be held in the vice.The piece
is first clamped in the vice across the

pivot point and the jackscrew advanced
until it touches the fixed vice jaw.The

vice is then loosened and work piece can
then be repositioned for cutting and the
vice retightened. The jackscrew prevents
the moving jaw from swivelling and

quite short pieces can be held firmly for
cutting. The disadvantage of this method
of clamping short pieces is that it takes a
long time to screw an M8 screw say 50mm
and if there are many cuts to be made on
different thicknesses of material then more
time is spent adjusting the screw than on
making the cut!

A further problem with the vice arises
because the fixed jaw does not approach
closely enough to the blade so this limits
the minimum size that can be held and cut.

To make angled cuts the fixed jaw must be
set at the required angle.The fixed jaw
pivots at a point close to the saw blade and
the other end of the saw blade is restrained
is a curved slot allowing it to swing. In order
to clamp the jaw into a fixed position there
is a bolt that passes through the vice jaw,
through the circular slot and this is secured
by a nut and washer.To tighten and loosen
this clamp nut means grovelling under the
saw with a spanner, which is neither
comfortable nor convenient.

The angular adjustment scale provided
with the machine was a joke. It was very
inaccurate (+/- 5 degrees or more) and
being only self-adhesive foil it started to
peel off after a relatively short time.

Photograph 8 is a general view of the
modified vice. Many of the following
changes to the vice are visible in this photo:

VIR

]

The bandsawr vice.

the vice feedscrew nut, and the jack rod
cotter pin nut) have been replaced by
purpose made parts with tommy bars.
The pivot point of the fixed jaw has
been moved about 15mm closer to the
bandsaw arm hinge.This provides some
extra working space.

Moving the pivot point of the fixed jaw
means that the radius of the circular
slot is no longer centred at the pivot. To
compensate for this the hole in the jaw
for the clamp screw has been slotted.
The clamp nut has been replaced by a
tee nut that runs in the curved slot of the
vice table. The fixed jaw can now be set
and clamped without grovelling under
the bandsaw.

A new angular scale has been engraved
into a strip of aluminium that is screwed
to the side of the bandsaw.

The moving jaw.

diameter of 6mm for a length of 12mm.
This was then threaded M6 using tailstock
die holder.The piece was then turned
around in the chuck and the other end
turned down and threaded to leave an
18mm section with the original 10mm
diameter. A heavy washer and an M6 nut
were screwed onto the shorter threaded
end and screwed down tight. This was
pushed through the 10mm hole drilled in
the cotter block. Another heavy washer
and M6 nut were then screwed onto the
protruding end of the cotter and tightened
down hard.The remaining holes in the
cotter block were then drilled. The nuts
were then loosened on the cotter and it
was tapped out of the cotter block. Any
burrs on the cotter were removed with a
small file and the hole in the cotter block
cleaned up.The shorter threaded section
of the cotter was cut off with a hacksaw
and this face was then faced in the lathe to

The moving jaw

Photograph 9 shows the underside of
the moving jaw. A piece of 4mm plate
was cut and shaped to fit the base of the
original jaw.This was attached by two M4
countersunk screws. A 10mm hole was
then drilled through the plate using the
original slot as a guide. A 6 x150 x 75mm
plate has been attached to the vertical face
of the vice jaw. On the left of the photo

e The slot in the moving jaw has been is the jack rod, passing through the plate

replaced by a single hole using a plate
attached to the bottom of the jaw.

* A vertical plate has been added to the
moving jaw that extends the width of the
vice jaw right over to the blade.

e The vertical plate also extends in the
other direction and the end of the plate
now carries a jack rod. This is not a
screwed rod but a solid bar clamped to
jaw by a cotter pin.The jack rod can be
released by turning the cotter clamp nut
by a quarter of a turn.

¢ Nuts and screws that are used frequently
(the screw attaching the moving jaw to

and into the cotter block. Photograph

10 shows the other side of the fixed jaw
assembly. The vertical plate is attached to
the jaw by two M5 button head screws.
The cotter block is attached by two M6 cap
head screws recessed into the block.

The cotter block (fig. 3) is machined
from a piece of steel 20 x 20 x 75mm. The
steel was marked up for all the hole
positions but only the 10mm hole for the
cotter was actually bored. The cotter was
next prepared from a piece10mm round
steel 38mm long. This was chucked in the
lathe and one end turned down to a

clean it up. Push the cotter back into the
cotter block and feed the 10mm diameter
jack rod into the central hole. A large
washer and an M6 nut were run onto the
protruding threaded section of the cotter
and when this tightened the jack rod
should be firmly fixed to the cotter block.
The vertical plate on the vice jaw was then
drilled out 10mm and the cotter block/jack
rod positioned on the plate and attached
using two M6 socket head cap screws.

The moving jaw was then re-installed on
the bandsaw and secured to the feedscrew
nut using the special screw (fig. 4)
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Fig. 5
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The Jack Rod Cotter Nut

fabricated from 20mm round steel and a
length of 10mm studding. The clamping
nut for the jack rod was also replaced by a
special nut (fig. 5) made from a length of
20mm round bar.

The fixed jaw

The first change to the fixed jaw was to
make a tee nut that runs in the curved
slot.The tee nut, shown in photo 11,
was cut and shaped with hacksaw and
file from a piece of 20 x 25 x 25mm steel
after first drilling through and tapping the
block M10. No great accuracy is required
since the slot itself is quite rough and
uneven. | just kept removing metal until
the nut would slide round the slot without
jamming anywhere.

Photograph 12 shows the top of the
bandsaw with the fixed jaw removed.
Three new holes have been drilled and
tapped M8 in the top surface of the
bandsaw base.The two holes on the right
hand side, either side of the saw blade
slot, can be used to secure items for
cutting using the clamping set for my lathe
face-plate. On the left hand side below the
saw blade slot are two holes close

R -
The t-nut.

The modified fixed jaw.

Note the new angle scale.

together.The right hand hole of this pair is
the original hole for the fixed jaw pivot
screw. The new hole for the pivot screw is
now situated 15mm to the left of the
original hole.

Photograph 13 shows the modified
fixed jaw.The hole for the clamp screw
was elongated to form a slot using a file.
The casting was very rough in this area
and a small metal slotted plate made to
cover this area to provide a flat surface
against which the clamp screw can act.The
plate is attached to the casting using
Araldite as a levelling filler and the two M3
screws visible in the photo. | usually use

Modifications to a Bandsaw ”

the fixed jaw in conjunction with a loose 6
X 75 x 150mm plate. This | can move very
close to the bandsaw blade if the situation
demands it. It can be removed altogether
and without the plate the vice will
accommodate pieces up to 160mm wide.

A new scale for indicating the angle of
the fixed plate was marked up and scribed
using the mill. A sharp scriber was
mounted on the spindle and the
graduation scribed using the mill table
controls. The numbers were stamped and
the scale fixed in position using M3 pan
head screws, see photo 14.

To be continued...

MODEL
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Scribe a line

YOUR CHANCE TO TALK TO US!

Drop us a line and share your advice, questions and opinions with other readers.

Motorhead

Dear Neil, In issue 225 MEW Neil
MacNaughton asks about suitable small
motors for his milling spindle.

In the last few years there has been a
large change in motor technology due to
the development of ‘super magnets’, so
called ‘brushless DC" motors are starting to
take over from DC motors with brushes.
Not only are these brushless motors
smaller and lighter but the associated
control unit is provides a large speed
control range. These motors are actually
synchronous AC motors but always look
them up under brushless DC as that term
seems to have stuck. The first major use of
the new motor types was to drive model
aircraft, the power output from these tiny
motors is just plain frightening!

| suggest he starts by looking up MEW
135 ‘Brushless outrunner electric motors’
by John Rutter it is an excellent primer on
these motors, also the bit in scribe a line
same issue. See also issues 209 to 213
‘Building a miniature drilling machine’ by
Stephen Bonfield covers the use of such a
motor for his small drill press.

Start looking on the web ‘brushless DC
motors’ and variations on that and he will
find massive amounts of information on
cost, availability, how to make them etc.
Note however they must have an electronic
controller, they will not work without one.
Also they all need lower voltage DC power
so a suitable power supple will be needed
(or run it from lithium batteries as is done
for model cars or planes).

Arthur Davies, Canberra, Australia

Mystery Machine...

Dear Neil, Issue 226 has just dropped though the door and | have read through the
letter from Paul Bridgens. Paul seems to think | wrote something on small lathes, but
unfortunately | have no recollection of such an article and also do not recognise the
machine in the picture.

It certainly looks to be substantially built and reminds me of a Rivett lathe | had
back in the 70's. | believe that the Rivett was of American manufacture and had the
maker's name prominently cast on the headstock.

Sorry | can't add to the store of knowledge on this one.

Dave Fenner

...solved...

Dear Neil , With reference to Paul Bridgens mystery lathe, in issue 226 of Model
Engineers Workshop, | believe it's an American Barnes lathe also called a velocipede
lathe as they were originally pedal powered. | have a similar machine and found
patent numbers cast into the back of the lathe bed which | searched on the internet
and led me to the manufacturers. Hope this is of help.

Mark Osborne

...twice!

Dear Neil, Good to see you are keeping MEW as interesting as ever, one point to
keep an eye on is to try and keep any picture referred to in the text as near that text
as possible, at least in the same issue, best of course on the same page. Referring to
Paul Bridgens’ lathe on page 37 of the March issue, it is an American made Barnes,
from around the beginning of the 20th century. | bought an identical one in around
1970, and sold it in the late 80s. Its weak point was the small diameter spindle, kept
small to reduce drag on what was probably a treadle powered machine originally. If
you have a look atTony Griffith’s excellent website www.Lathes.co.uk you will find a
detailed description showing the twin leadscrews and unusual saddle mounting.The
threads are most probably ANC, which are visually the same as Whitworth, except

More on the Ainjest

Dear Neil, In answer to Jaques Maurel's
request for more information on the
Ainjest unit, here are a few notes.

The Ainjest unit does not have a thread
dial indicator in the conventional sense.
However, it does have a similar internal
mechanism, which fulfils the same
function, (see photo). A 16 tooth gear on
the leadscrew drives a disc with four slots.
The external silver knob controls a mating
slotted disc. In the safe position, ‘0’, no
slots are uncovered and the unit cannot be
engaged. In position ‘4’, for integer tpi, all
four slots are available. Experimentation
shows that the unit can be engaged for
every 4 times tpi rotations of the spindle.
So for a 2tpi thread every 8 turns, fora 3
tpi thread every 12 turns and so on.This is

work, and thanks.

for 2 inch which is 13TPI in ANC against 12TPI for Whitworth. Keep up the good

Keith Patchett

more flexible than the original thread dial
indicator where even integer tpi threads
can be picked at all numbers 1-8, but odd
integer tpi threads only on odd numbers,
ie, 1-3-5-7. For position ‘2’, fractional half
threads, only two of the slots are
uncovered and the unit can only be
engaged every 4 times the number of
halves in the thread. So for a 2% tpi
thread, equivalent to 5/2, the unit can be
engaged every 20 turns of the spindle.
Similarly for position ‘1’, fractional quarter
threads, only one slot is uncovered and
the unit engages every 4 times the number
of quarters. So for a 3% tpi thread,
equivalent to 13/4, engagement is every 52
turns of the spindle. | expect that the
common factor of 4 is related to the fact
that my lathe has a 4 tpi leadscrew.

As an aside my lathe gearbox lists a 2% tpi
thread; it would appear that the Ainjest unit
cannot be used for this thread. However, it

Ainjest unit.

isn't listed on the original thread dial
indicator either. The assumption is that the
conventional half nuts would need to be left
engaged, as for cutting a metric thread.
However, | can’t see a need to cut a 4"z inch
Whitworth bolt in the near future.

Andrew Johnston

We would love to hear your comments, questions and feedback about MEW
Write to The Editor, Neil Wyatt, Model Engineers’ Workshop, MyTimeMedia Ltd., Enterprise House, Enterprise Way,
Edenbridge, Kent TN8 6HF. Alternatively, email: neil. wyatt@mytimemedia.com
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West Point

MACHINE TOOLS @ 0161 3302292
* Kk Kk Kk Xk www.west-point.co.uk

* QUALITY % CUSOMTER CARE * SHOWROOM * WARRANTY

UNIPRIZE TYPE UL 160 x 750: Straight Bed Centre Lathe. HARRISON TYPE M300: Gap Bed Centre Lathe. MYFORD Type 254S: Centre Lathe. 9" Swing over bed.

Swing 12" . Between Centres 30". Spindle Bore 1 %4". Swing 13". Between Centres 25". Spindle Bore 15/8". 30" Between Centres. 1" Spindle Bore.
Speeds 85-2000 rpm. 3 Jaw Chuck. (ex University) ~ £1,850 Speeds 40-2500rpm. 3&4 Jaw Chucks. QCTP. £5,250 Speeds 53 to 2000 rpm. £2,450
E —3 " T I B r P ] B =

2

KINGSLAND: Treadle Guillotine. CAST IRON SURFACE TABLE: Table Size CAST IRON SURFACE TABLE: Table Size SPADI: Horizontal Linisher / Tube Notching
Capacity 1000mm x 16 swg. 3'x2". 3'x3". Machine.
£625 £575 £675 £1,950

WALTONS Model UTG/50/16: Treadle Guillotine. KEETONA: Manual Straight Sheet Metal Folder. KINGSLAND INTIAL PINCH: Manual Sheet Metal Bending

Blade Length 1270mm. Capacity 1.6mm. 2 x Front Support Capacity 51" x 16swg. Rolls. Capacity 40" x 18swg. Roll Diameter 2.

Arms. Rack & Pinion Back Gauge. Year 2005. £1,750

FROST Type 399: Power Circle Cutter. VIXEN: Bench Top Shot Blast Cabinet. MARLCO: Geared Broach Press. WICKSTEED: 6" Power Hacksaw.

Maximum Diameter 48". Internal Size: 30" x 16" x 12". 16" Daylight. 14 A" Between Uprights. 6" Capacity. 14" x 1" Blades.
Cutting Thickness upto 16swg. £2,250 £400 Fitted to Marlco Braching Bench. ~ £1,250 Coolant System. £725
West Point Machine Tools -
Fromac Works, Junction Street, Hyde, Cheshire. England SK14 4QN Fﬂ-lrl\'::;[:;:n
Tel: +44 (0)161 330 2292 - Fax: +44 (0)161 330 2293 )
Website: www.west-point.co.uk « E-mail: quality@west-point.co.uk westpoint uk

THE MOST GENUINE MACHINE TOOL COMPANY IN THE WORLD -“PROBABLY”
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An Electrically
Braked Walker

Duncan and Sue Louttit are members of Remap’s South Buckinghamshire panel.

Remap is a very special charity, working through a
nationwide network of dedicated volunteers. They use their
ingenuity and skills to help people with disabilities to achieve
much-desired independence in some aspect of their lives, or

to enjoy leisure opportunities previously closed to them.

Remap’s unique pieces of special equipment are tailor-
made and given free to the people who need them.

Remap has 80 panels across England, Wales and Northern
Ireland, and helps 4000 people with disabilities each year.
This article by two active volunteers gives a flavour of what
is involved in volunteering for Remap. My Time Media are
proud to support Remap. If you would like to learn more or
support Remap, please go to www.remap.org.uk

The walker in use. Note the black box on the front of the walker.
This contains the electronics, servos and quick change battery pack.

ur client had suffered from a brain

tumour. As a consequence she has

very weak legs, her right hand is
almost unusable, but can be moved to a
desired position by a helper. Her left hand
has some strength, but she can barely
feel what she does with it. In order to
help with her rehabilitation she needed to
practice walking.

The case was received by the South
Bucks Panel from the Neurological Rehab
unit of the local hospital in June 2014 and
the final working unit was delivered to the
client in November of that year.

Available walkers were not ideal and she
needed her own unit when she left hospital
and moved into her own accommodation.
An existing American unit was tried but
braking using a handlebar lever proved
difficult and the client was frequently
pushing the walker with the brakes on. She
also had difficulty in pushing the walker in
a straight line. She will always have two
carers available when walking, but they
may not be as skilled as the help she
currently has in hospital.

The solution

After a review of available walkers, it
became clear that the client lacked the
control/strength to use conventional
manually applied brakes. It was decided
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to design a device that would apply the
brakes electrically so that she didn’t need
to control the braking strength. As the
brakes would be electrically actuated

the device should use minimal electrical

power to avoid running down the batteries

quickly. Operation of the brakes would be
by a micro switch operated by a suitable
paddle on the left-hand handlebar. An
existing walker frame would be used.

There were two earlier designs tried
before the final solution was found. This
was to use two strong RC servos each
operating one end of a two-throw crank.
The brake cables are pulled by the crank
throws and there is an over-centre action
where the crank locates against a stop in
the ‘brakes applied’ position. In this way
the servos only need to operate while the
brake cables are moved between the ‘on’
to the ‘off’ positions and the battery life
will be long enough for sustained
operation (photo 1).This was probably
the biggest technical challenge.

The servo signals are generated by an
MSP430 microcontroller. The software is
written in MPE’s FORTH LITE. The servos
are powered-down when not needed. Any
suitable switching scheme could have
been implemented in software so this
allowed great flexibility. In the end a
simple on/off operation of the brakes was
all that was required. The electronics are

The brake actuating servos.

custom implemented on some stripboard
(photo 2).

Because the client has difficulty getting
feedback from her thumb to tell whether
she has operated the switch, a green light
was incorporated into a separate indicator
box to show when she was pressing the
switch. The indicator box also has a red
light to show that the brakes are applied.

To help the client make progress, a laser
line is thrown on the floor between the
rear wheels of the walker to give her
something to step over (photo 3).

When the braking system was working
well, the client tried the walker. Some
further issues then became apparent:-

Model Engineers’ Workshop
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The control box.

¢ The indicator box was crushed when the
unit was folded!

® The seat rest on the original walker was
used by one of the carers to manipulate
the walker to assist the client. This was
too low for good ergonomics.

® The weight distribution on the rear
wheels was a problem.The rear wheels
were immediately under the handlebars.
As the client rested most of her weight
on the left handlebar there was a risk of
the walker toppling to the left. The right
braked wheel was insufficiently loaded
for the brake to be effective.

¢ Despite the use of a friction material pad
on the right handlebar, the client’s right
hand rolled around the handlebar grip
unless continuously held by a carer.

¢ The client knocked her legs against the
original walker seat.

e The brake switch operating paddle
needed to be adjusted for convenient
operation.

Improvements

The indicator box was moved to the other
side of the support rail.

Extra tubes with adjustable positions
were fitted between the seat rest and the
original sockets to raise the seat rest to a
better height.

Spacers were fitted between the left rear
wheel and the frame to move the wheel
out by about 40 mm to throw more weight
onto the right rear wheel and help prevent
the client toppling the walker to the left
(photo 4).

A washer was removed from the wheel
mount for the front right wheel to put
more weight onto the right rear wheel.

An extra hole was drilled in the right
handlebar tube to allow the right
handlebar to be about 10mm higher and
10mm further back. This put more weight
on the right rear wheel and also helped
the client to move the walker in a straight
line.

A 'pommel’ was fitted to the right
handlebar grip. This sits between the
client’s right thumb and forefinger to
prevent her hand rolling off the grip
(photo 5).

The original seat was removed and the
support rail was softened by fitting a
length of pipe insulation over it.

April 2015

Modifications to
a wheel mount.

The modified
switch paddle.

The switch operating paddle was cut and
filed to make it more convenient (photo 6).

Benefits to the Client

The main benefit is that the walker is now
easy enough for her to use with the help
of carers. It will enable her to continue her
walking exercises when she leaves hospital
and moves into her own accommodation.
Apart from this, the new walker should
make it easier for her carers to support her
whilst she is walking.

Verdict

The client and physiotherapist were both
happy with the result. They gave us a

nice card and a box of chocolates to pass
around the Remap meeting that evening! B

Volunteering for Remap ”

Wardd  werk 1o hetp  He.

Wit "y bept uishen,

ad yoor

Sk,

Warm thanks are
a welcome reward.

|
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Machines and Tools Offered
B Two IME watch/Model Maker’s
lathes. One in box with collets,
no motor. The other mounted

on board with electric motor.
Price £250 the two. Indexing
attachment as described by
George Thomas. Mill fit Myford
Super 7. Also suits ML7R but not
MLY7. Price £100.

T. 01224 861 251. Aberdeen.

B Vertex horizontal and vertical 6
in. rotary table with three dividing
plates. £75. Digital height Gauge
size 12 in. £45. Vertical milling
slide, jaw opening 3 in. £30.

T. 01534 780259.

St. Helier, Jersey.

B Myford ML10 3% in. x 13 in.
lathe on self-contained cabinet.
3 chucks, QCTP, fixed steady,
change gears, resettable cross-
slide dial. £700. Buyer collects.
T. 01803 558078.

B Axminster AH1302DP bench
pillar drill, 6 months old. £80.
Buyer collects.

T. 01406 362388. Spalding.

SEE MORE [TEMS FOR SALE AND WANTED ON OUR WEBSITE www.model-engineer.co.uk/classifieds/

M Chester 920 lathe fitted with
Jaguar Cub inverter all above six
and a half month old. £600. Might
take horizontal cutting band saw
in exchange.

T. 01642 321537.
Middlesborough.

W Small vacuum/blower pump
3-phase £25. Machine vice with
universal jaw as pictured in Home
& workshop Issue 221 £50. Set

of boxed brass weights, 12 off

1g - 500g £20. DTl as new, 12

in. dial £10. T. 01708 720355.
Romford

H Clarkson tool and cutter grinder
with shop-built accessories. Good
condition, £250. Myford wood
planer with accessories, single
phase motor on shop-built stand.
Excellent condition £150.

T. 02392 379710.
Portsmouth.

M Quorn tool and cutter grinder
with spare wheels and handbook
also model engineers’ test rig and
twin gauges on wooden base,
also locomotive building stand

which is portable.
Reasonable offers please.
T. 01142 492849.
Sheffield.

Models Offered

W 32 in. gauge Derby 4F
locomotive with recent steam
test. £1,200 ONO.

T. 01757 707616. Selby.

Books and Plans

M Plans in as new condition:
Building the Maltese Falcon
250cc flat four, £10. Bentley BR2
9 cylinder rotary, £190. Brian
Perkins BP75 flat four, £10. Books
in superb condition: Miniature
Internal Combustion Engines by
Malcolm Stride, £6. British Steam
Railways 1800 — Present Day, £3.

Honda XL185 Parts Catalogue, £3.

All plus postage.
T. 01344 777809.
Crowthorne, Berks.

B Complete set of Model
Engineers Workshop from issue

No.12-173 in very good condition.

T. 01277 653305.
Billericay, Essex.

YOUR FREE ADVERT'SEM ENT (Max 36 words plus phone & town - please write clearly)

B Model Engineer issues 3814,
Dec 1987 to 4472, Jan 2014 in
good condition in exchange for
reasonable donation to local
hospice. T. 01277 653305.
Billericay.

B Model Engineer magazines
offered. Volumes 132, 142-149,
152-154, 159-202. Believed
complete, approx. 8-10" of shelf
space! Recently repatriated from
dry storage in Spain, would be a
shame to dump them. Collection
from GU32. Offers or donation
to RNLI. T. 01730 892662.
Petersfield, Hants.

B Model Engineer 2003 to 2014
(12 years) bundled by year. One
issue missing in 2003 otherwise
all complete. Good condition £45.
McOnies oscillating engine plans
A4 size £20. T. 01458 850055.
Glastonbury.

Wanted

M Large model traction engine
or similar in exchange for 89 key
fairground organ. What offers?
T. 0121 5013190. Halesowen.

) WANTED (L) FOR SALE

Phone:

Date:

Town:

NO MOBILE PHONES, LAND LINES ONLY

Adverts will be published in Model Engineer and Model Engineers” Workshop.

The information below will not appear in the advert.

Email address. .......cccoovveveiiciiiiiiin,

Do you subscribe to Mode! Engineer (' Mode! Engineers’ Workshop (L

Please use nearest well known town |

Please post to:
ME/MEW FREE ADS, c/o Neil Wyatt, MyTimeMedia Ltd,
Enterprise House, Enterprise Way, Edenbridge, Kent TN8 6HF
Or email to: neil.wyatt@mytimemedia.com

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 contact Duncan Armstrong on
01689 899212 or email duncan.armstrong@mytimemedia.com

By supplying your email/ address/ telephone/ mobile number you agree to receive

communications via email/ telephone/ post from MyTimeMedia Ltd. and other

relevant 3rd parties. Please tick here if you DO NOT wish to receive
communications from MyTimeMedia Ltd: Email () Phone (1 Post (L

or other relevant 3rd parties: Email (L Phone (L Post

NO NEED TO WAIT - PUT YOUR OWN FREE CLASSIFIED ADVERTISEMENT ON OUR WEBSITE

www.model-engineer.co.uk/classifieds/




Two Superb Metal Models B, Armontels

* Working elevation and slew

* Moulded rubber tyres

* Complete with foldaway ground ring
* Gun sight

Armortek all metal kits are built to last. Constructed primarily of aluminium and steel they

25 PDR.
Ammunition
Limber

Working rear doors

Moulded rubber tyres

Complete with tow gear

Ideal with 25 PDR. Field Gun
Fasteners

Over 200 Rivet details

Simple exploded view instructions

The 25 PDR. Field Gun and Ammunition Limber

New Kit Releases for 2014!

’ Kompuact Kit
I i EASY TO ASSEMBLE SCALE ALL METAL KITS

\\\\
.....
....

are supplied fully machined for bolt together assembly.

All metal
CNC machined
and laser cut
components

All metal
CNC machined
and laser cut
components

Price £294l00 inc. VAT (+p&p)

AA-FAST DELIVERY

Buy your Kit online - www.kompactkit.co.uk

(]



POLLY J MODEL

Incorporating BRUCE ENGINEERING
For all your model engineering requirements:

5” gauge Kit-build Live Steam Locos:

For the beginner or the serious club user!
Range of 8 different models, tank locos,
tender locos, main line outline and narrow
gauge. All fully machined and designed for
the inexperienced. Kit Loco Catalogue
available £3 posted or visit webpage.

TAWIRTS
L ol { Dbt .

Stationary Engine designs and kits:

We supply a wide range of models including many designs by Anthony Mount based
on historic engines. We also stock the famous Stuart Models which include models
suited to beginners through to some serious power plants. The simpler engines can
be the ideal introductory project in model engineering with books available detailing
their construction. Details in our catalogue or visit the webpage.

Fine Scale Miniature Loco Designs:

For the serious model engineer, we
supply a range of designs, castings and
parts to facilitate construction of some
very fine scale models in all the popular
gauges. We are renowned for the
quality of our GWR locomotive parts and
our scale model tender kits. ‘Practical
Scale’ models are now included in our
main catalogue.

Model Engineers’ Supplies:

Comprehensive range steam fittings, fasteners, consumables, materials, books, accessories, etc. Large
stocks mean your order can be quickly despatched. New Combined Catalogue available £2 posted or
download from the webpage. Whatever your requirements telephone or email.

ol 4 -
TH -~ B2 o ¥

Polly Model Engineering Limited

Atlas Mills, Birchwood Avenue, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND

Tel: +44 115 9736700 Fax: +44 115 9727251 email: sales@pollymodelengineering.co.uk

www.pollymodelengineering.co.uk




Converting a tailstock
from No 1to No 2 Morse Taper

Alan Hearsum performs a reversible upgrade on a fine old lathe.

Introduction

The purpose of converting my Drummond
M lathe from No1 to No 2 Morse taper was
to increase its capacity in order to use a
range of Morse taper 2 large drills up to 23
mm diameter with a tang to avoid slippage.
The completed project is shown in photo
1 on a Drummond M type lathe.The new
tailstock assembly has the advantage of

a ratchet feed as well as retaining the use
of a hand wheel for a more sensitive feed
when drilling in the lathe. Sensitive feed
means being able to feel the pressure on
the drill feeding into the work piece in the
headstock chuck. The small hand-wheel

on the Drummond M is ‘hard work’ to
rotate feeding a 23mm drill into a steel

or cast iron work-piece, even when using
pilot drilled holes. | already have a set

of, what are described as blacksmiths’
drills, with a 2 inch diameter shank.This
project overcomes the disadvantage of

a small hand wheel on the tailstock and
the slippage in the drill chuck when using
blacksmiths’ drills up to 1 inch diameter. |
could have drilled tommy bar holes in the
small hand wheel or drilled and tapped
the handwheel and fitted spokes with balls
them. Instead, the method | have chosen
preserves the originality of the lathe if
someone in future needs to return the lathe
to a factory condition.

Sensitive Drilling

In passing | include a further comment on
sensitive drilling in the lathe using small
drills. Arc EuroTrade (ref. 1) offer a micro
drill adapter shown in use in photo 2.

A knurled ring is mounted to the spindle
bearing and is used to manually feed the
spindle even when the adapter is rotating
at high speed (this adapter was a popular
subscription offer last year, ED.)

Morse taper shank
extension-modified

To avoid the need to bore a number 2
Morse taper in a new quill | decided to buy
a Morse taper extension socket shown in
photo 3 and use this instead. Figure 1
shows most of the details of the new parts
needed for the conversion. Modifying the
Morse taper shank extension first involved
hand sawing off the tang in the lathe, then

A morse taper extension socket.

April 2015
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The completed tailstock modification.

drilling and tapping an M6 thread up the
end of the No 1 Morse taper, fig 1 item

A. As expected the shank was hardened
but not such that it stopped the machining
process proposed. Photograph 4 shows
the set up for drilling and tapping the

No 1 Morse taper shank with the tang
removed by sawing in the lathe. A four-jaw
chuck allowed the extension socket to

be clocked true with a dial test indicator.
A centre drill was first used and then
followed up with the tapping drill for an
M6 thread. Care was taken not to rush
this operation to avoid breaking the drill
and latterly a first and second tap held

in an attachment in the lathe tailstock.

| could have heated up the No 1 Morse
taper to anneal it but | decided to try
machining and it paid off. The second set
up is shown in photo 5.The No 1 Morse

- -

The Arc sensitive drilling adaptor.

taper is pushed into the headstock spindle
on my Drummond M type lathe. | held
the component to be machined in place
with a piece of screwed rod through the
spindle and a nut and bush centralising

it at the change wheel end of the spindle.

| used a No 2 Morse taper blank end so
that the Morse taper shank extension
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Machining the extension.

could be supported from the tailstock with
a rotating centre. Photograph 6 shows
the machining of the part of the extension
which fits inside the tailstock. This needs
to be a close sliding fit, nominally 0.875
inches diameter. | used a newly ground
and polished carbide tool on the highest
revolutions of the lathe headstock to
counter the hardening of the extension
piece. This produced a good smooth
finish. Whilst in the lathe a zinch keyway
was cut in the extension socket using a
small slitting saw in my attached milling
machine. This operation could be done in
a stand alone milling machine or using a
slot drill in the headstock of the lathe and
the work piece clamped on the cross slide.
If a Y& inch slot drill is used care will need
to be taken feeding in the slot drill because
of the potentially for breakage due to

the hardened nature of the Morse taper
extension shank.

Cast iron extension piece

With the modified Morse taper shank
extension completed it allowed me to
decide and work out the sizes and length
needed for the cast iron extension piece
fig 1 item B. If your lathe is different
from the Drummond M you will need to
decide the length of the extension piece by
moving the quill to its working extremity
in both directions.

| purchased a piece of round cast iron
bar from College Engineering (ref. 2)
which allowed the extension piece, fig 1
item B, to be finish machined at 2%z inch
diameter. If | was making the extension
piece again, | would have made it 2V4
inches diameter.The reason | made it 2'2
inches diameter was to try and
incorporate a gear drive shaft driving the
original square thread quill and not a
ratchet as shown. The machining
dimensions for the cast iron extension
are shown in fig 1 item B. Photograph 7
shows the part machined extension piece.
It was drilled using a 0.8125 inch diameter

i T

The part machined extension piece.

62 www.model-engineer.co.uk

Fig. 1

Keyway 1/8 wide - cut in with slitting saw

((2)7/8 - sliding fit in bore of tailstock

3/4 max. from—T
bottom of keyway
to external dia.

Drill
@1/4

?13/32
-O.OOSIQS/S BMS round

—————————————— gk
T Existing slot for X
removing sleeve No.1 Morse taper
No.2 Morse taper
39/16 23/16
Note: the tapers are part of the Morse taper extension shank Tang
removed

Item A Modified Morse Taper Shank Extension Socket

/ M6 screwed rod

A

]
ol

Item D Bush

o

6 13/16 ‘

Item C Draw Bar
Screwed rod to pull No.1 Morse taper shank
extension into existing quill on tailstock

1/4—>]

~— @2 1/2
i 2 off 2BA
/tapped holes

J

113/16 ctrs
D7/8
|
|
\
|

1 13/16 ctrs

2 off holes

drilled @1/4 to
fit existing tailstock

— l=-1/4 recess

2

5/32 spigot—>

Cast iron

41/32
Item B Extension Piece

blacksmiths’ drill with all the problems
that creates in securing it in a chuck.
Maybe a better drill chuck would have
been appropriate? Photograph 8 is
boring the drilled hole to provide a good
fit on the quill and the external diameter
of the left hand square thread. A fixed
steady was used (photo 9 and 10) for

o

Boring to a good fit on the quill.

some of the machining operations,
particularly when drilling the hole from
the other side on the cast iron extension
piece. This required relining up the
extension piece in the four jaw chuck with
the fixed steady in place, clocking for
concentricity on the outside diameter and
bore with a dial test indicator.

" e ooy R

Using a fixed steady.
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The locating bush.

Draw bar made
from screwed rod

Figure 1 item C shows a piece of M6
screwed rod which is screwed into the
modified Morse taper shank extension
piece using two nuts locked against

each other. A bush is made, fig1 item D,
shown also in photo 11 and is used to
locate the screwed rod central in the hole
through the bore of the existing quill. The
keyway in the existing quill needs to be
lined up with shank extension keyway. |
used a piece of s inch square HSS steel
to line up the two components as shown
in photo 12 and removed it when is
alignment is completed.

Mild steel extension
cover/axle

Figure 2 shows the details of the mild
steel extension cover which provides

the axle for the Rolson cranked ratchet
handle 10/13mm (photo 13).The flanges
on the mild steel extension cover

are silver soldered to a piece of BMS
welded tube. Three holes are drilled 4BA
clearance in the flange at 1% inch PCD.
The tube is bored in the lathe to remove
the internal weld projections left by the
tube manufacturers so there was not any
interference on the square threaded quill
shown in photo 14.The flanges of the
tube are the machined square and true
with the bore of the tube in the lathe. A
steel setscrew is silver soldered into the
flange before this assembly is soldered in
the tube. An M8 nut is added outside the
tube to locate with the ratchet handle.The
ratchet handle is then fitted and a locknut
added and tightened as shown in photo
15.This assembly is fitted to the existing
cast iron hand wheel and the holes
marked through onto the hand wheel.
These markings are centre punched,
drilled and tapped 4 BA. Cheese head
screws hold the cover axle onto the cast
iron hand wheel. Pieces of shim were
used between the bore of the cover axle
and quill before the 4 BA cheese head
screws were tightened. Photograph 16
shows a plastic knob with an 8mm brass
bush insert, purchased from Chronos
Engineering, screwed to the ratchet

with an 8mm setscrew through a steel
Yainch bore and 10mm outside/diameter
bush x % inch long.There isn’t a detailed
drawing of this bush. Using a chrome

April 2015

Drummond Lathe Tailstock Modification ”

Fig. 2
Break edge @1 BMS tube
/ -~ 178
- 1/16 wall »‘ M8 nut
] / M8 set
‘ set screw
< — e
N
I “H—r}-
(S [
- N T Ends silver soldered into
tube. Ends then machined
s 5/32 flat & square with [.D. of tube
25/16 15/16
~——3 holes 4BA clearance —{ «—1/8
on 11/4 PCD

Mild steel

Extension Covers Square Thread

Using square HSS to align the components.

The machined quill
assembly.

The ratchet fitted to the quill.

-

y

":.socket
.125 inch

The Rolson
ratchet handle.

y

The knob fitted to the ratchet.
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The rejected chrome handle.

handle (photo 17) would have made
the assembly clumsy and unworkable,
although this is a matter of choice.

Conclusion

When operating the completed assembly
(photo 1) using the ratchet handle there
is a pawl lever that engages with the
ratchet wheel. Become familiar with the
movement of the pawl related to the
engagement and disengagement of the
clockwise and anticlockwise direction of
the ratchet handle. Ensure the correct
Morse taper 2 drill is located in the quill
with a tap with a copper face hammer.
Move the quill back inside the body of the
tailstock. The quill should not disappear
into the tailstock casting bore. Slide the
whole tailstock on the lathe bed up to
the work showing a pre-drilled centre

drill hole.Tighten the tailstock onto the
bed with the lever provided on the lathe.
Slowly turn the ratchet handle moving the
drill until it starts to cut. Continue with the
ratchet movement with a steady slow feed
by moving the ratchet clockwise. If the
drill starts to jam or jams in the work piece
disengage and re-engage the pawl in the
reverse direction and rotate the handle in
the anti-clockwise direction. When a jam
is released, re-engage the pawl and rotate
the handle slowly in a clockwise direction
feeding the drill again into the work-piece.
I know this is like 'teaching granny how
to suck eggs' but the introduction of a
ratchet handle requires the skill of quickly
releasing a jam by moving the pawl which
allows the ratchet handle to move quickly
in an ant-clockwise direction before the
lathe drive belts start to slip and get hot.
Using large drills with a tang does not
allow the drill or Morse taper to slip.
Getting used to this is something new
for many of us. Drilling with large drills
requires the use of a number of drills or at
least one pilot drill which is slightly larger
than the measurement of the point on the
larger drill.

Also when using the tailstock hand-
wheel instead of the ratchet handle then

release the pawl so that the whole ratchet
handle is held vertically in a stationary
position as shown in photo 1. This allows
the ratchet handle to pass over the lathe
bed without interference. An alternative
would be to use a smaller ratchet handle
either sawing off the part of the cranked
handle and grinding a radius to provide a
plain smooth handle without a plastic
knob or simply using a different size
setscrew shown in fig 2 with a smaller
ratchet handle. The purpose of this change
in size of ratchet handle would be to allow
the handle to travel up the bed of the lathe
without interference with the sheers of the
bed.The disadvantage is that we lose the
torque from using the larger handle when
Morse taper 2 drills are used. Again it's a
matter of choice taking in the practicality
of the task. m

1. Arc Euro Trade, 0116 269 5693,
www.arceurotrade.co.uk

2. College Engineering, 0845 166 2184,
www.collegeengineering.co.uk

On the_
Wire

Midlands Model

Engineering Exhibition

The 2015 Midlands Model Engineering
Exhibition, will be held from Thursday
15th to Sunday 18th October at the
Warwickshire Exhibition Centre,
Leamington Spa.There is a free lecture
programme, workshop demonstrations,
live steam tracks and outside steamers in
action.

See www.midlandsmodelengineering.
co.uk or call 01926 614101 for full
competition details, further details of the
show or to book tickets.

NEWS Fist the World of
Hobby Engineering

New Catalogue

Machine Mart’s New 500 page spring/
summer catalogue will have recently

dropped through many reader’s letterboxes.

If you haven't seen it, Machine Mart offer
a huge selection of competitively priced

workshop kit. For me the stand-out products

are their ‘professional tool programme’
hand tools that are competitively priced
but come with a lifetime guarantee.The

spring/summer catalogue can be obtained

by calling 0844 880 1265, online at
www.machinemart.co.uk, or by visiting
your local Machine Mart Superstore.

31/, inch Gauge Rally at Littledown

From the Bournemouth and District Society of Model Engineers comes this
message:

'The smaller gauges are seeing a revival; the locos are more manageable and the
castings and materials cost less. What they may lack in pulling power, they more
than make up for in the driving experience. A gathering last year at Southampton
drew a large number of working and part built locos. Our 3%z inch Gauge Open Day
will be held at the Littledown Miniature Railway on Saturday 25th April 2015. All
Members and visitors are invited, locos large or small as long as they are 3 1/2 inch
Gauge. So dust off yourTichs and Juliets, to name a few, and bring them along,
even if they are not going to be steamed. No passengers will be hauled, Members
and visitors are free to potter around the track. Let’s put some wear on the 3% inch
Gauge rails!"
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Proxxon PD 250/E Lathe
£999.96 Incvat 507249

Meet the NEW Proxxon PD 250/E Lathe
Small yet perfectly formed

Made in Germany, this high precision, professional lathe is the successor to the popular PD 230/E model and designed for the keenest home
model engineer and smaller tasks in the engineering workshop. The lathe has six speeds and a high quality 3-jaw chuck made to DIN 8386
Class 1 (concentricity tolerance 0.04mm) plus all the features you would expect from a lathe of this standard. Weighing just 12kg, the lathe is

i portable enough to be stored away when not in use. A full range of accessories is available.

Quick-Change Tool Post Quick-Change Tool Holder 10mm Tailstock Chuck Self-Centring 3-Jaw Chuck
£81.96 Inc.vat Code 507256 £14.95 Inc.vat Code 476342 £34.96 Inc.vat Code 475337 £144.96 Inc.vat Code 474404

For the full engineering range and prices, visit axminster.co.uk
Call free 0800 371822 or mobile friendly 03332 406406

Prices valid until 31st December 2015

Engineering courses...

Our engineering courses are proving to be some of our most popular. We have introductory
courses on the small lathe, milling, gear cutting and machining castings plus more advanced
courses for school technicians and the more accomplished engineer, giving the opportunity
to learn many fitting and machining techniques.

For up-to-date course information and availability, visit axminsterskillcentre.co.uk.

AXMINSTER
_Tools & Machinery _

Tools & Machinery

Axminster - Basingstoke < High Wycombe < North Shields - Nuneaton - Sittingbourne - Warrington

Axminster is coming to the North East! New store opening Monday 9th March 2015
Coast Road Retail Park, Norham Road, North Shields NE29 7UJ



Repairing Rob's

old dressing table

It's not what you do, it's the way that you do it...
Peter Shaw passes on some useful hints and tips.

During 2011 and 2012, there were a small number of
comments from people new to Model Engineering asking
that established modellers should explain more and refrain
from using phraseology such as ‘in the usual manner” as,
by definition, someone new to this hobby will not know
what this is. As it happened, during the early part of 2012,
my elder son, Rob, asked me to look at the possibility of
repairing a damaged drawer pull on an (at least 65 years
to my personal knowledge) old dressing table (photo 1).

In fact, the repair eventually consisted of making new
parts using a wide variety of techniques, some of which
were new to me. | then thought that an article detailing the
procedures | used, along with the problems | encountered
and the mistakes | made, may be of interest and use in
demonstrating just what can be done.

o o o o
Decisions, Decisions

Photograph 2 shows one of the original
drawer handles in close-up and it can

be seen that it consists of a brass plate,
approximately 80 x 30 x 1.6mm attached
by 4 screws to the drawer front. The
hinged brass handle pivots in two brass
‘pillars” about 16mm high and 11Tmm
diameter which themselves have a
spigot which passes through the plate
and was crudely peened over on the
underneath thus providing a raised head
to hold the pillars in place. Another of

An original handle and plate.
(Photo by Rob.)
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Rob's photographs (not shown) shows
that the wood drawer front has roughly
carved out depressions in it which will
accommodate the raised head. Hence
whenever the drawer was opened, the
plates were placed under a bending strain
from the two pillars and after all these
years were beginning to crack. Rob's idea
was to extend these pillars through the
drawer front thus removing the strain
from the plate. | agreed to look at it, and
Rob duly posted the plate and handle to
me. Unfortunately, when it arrived, despite

Old and new plates.

Dressing table with new plate and pillars. (Photo by Rob.)

being securely packed, the plate had
broken into the two large pieces shown
in photo 3. Later, the tiny corner piece
shown broke off, and if you look carefully,
you will see that part of another corner is
completely missing.

It was thus obvious that the only
reasonable repair option was to make a new
plate and two new pillars, the handle still
being satisfactory although discoloured. It
has to be said that the new pillars took me
into decidedly unknown territory, yet once |
had worked out a sequence, became
remarkably easy. | also decided to make an
extra plate and pair of pillars, thinking that
two new plates on a drawer would look
better than one. As photo 1 shows, Rob did
not fit the second plate, reserving it instead
to replace another plate which is about
ready to break.

More decisions

The first question which arose was which
grade of brass to use. | found that sheet
brass to three specifications, CZ106, CZ108
& CZ120 was available so | placed a quick
question on the ME/MEW forum and the
answer came back to use CZ120 as it is

Model Engineers’ Workshop



harder and thus easier to file and machine.
So CZ120 it was.

The next decision was of how to create
the shapes shown. Should | attempt to
draw it and then create a new plate from
the drawing? Or should | use the old plate
as a template by laying it over the top of
the new plate? Using the template idea
was by far and away the easiest, but it
does have the downside that if Rob asks
for more items, then he is going to have to
ensure that | have a suitable old plate. |
will deal with that if, or perhaps | should
say when, it happens.

Having decided to use the template idea, it
then became obvious that it would be just
as easy to make both plates at the same
time, after all, it is easy enough to stack two
new plates with the original on top.

| then had to consider how | was going to
rigidly hold the three plates together and
the obvious solution was to devise a
clamping arrangement which would fit
through a pair of diagonally opposite
holes. | used the two best fixing screw
holes, but in retrospect, it may have been
better to use the holes used for the pillars.
Perhaps next time. Photograph 5 shows
the clamps | made — | would use a similar
idea if | used the pillar holes.

The pillars were now given some
thought. Looking at the remains of the one
pillar Rob sent me (photo 4), it was
obvious that the flats on the pillar had been
filed or milled to shape as the marks were
still there. (Does not say much for the
quality of workmanship, but as | proceeded
| found other clues which suggested that all
these items had been thrown together with
little or no regard for quality of work.) | also
noticed that the top of the pillar was curved
in two directions and eventually | realised
that the top had probably been made from
a ball shape with two sides filed off and a
hole for the handle drilled through.The
base part was easy - a cylinder with curved
sides. In retrospect, | wonder if that might
have originally been a ball shape as well,
but | actually treated it as a cylinder with
curved sides.

| now had to find out how to create a
ball on the end of a shaft! This turned out
to be surprisingly easy — as long as | was
prepared to accept a compromise
solution. Furthermore, this same
compromise solution also turned out to
be of use when creating the base part, as
exactly the same procedure was used. |
was aware that there are adaptors
available which enable the lathe to turn
accurate ball ends, but | do not have one.
| was also aware of a procedure using a
sharpened, hollow and hardened piece of
silver steel. This procedure acts as a wide
form tool and by moving the tool around,
a ball shape can be made. However, |
found another procedure (refs. 1 and 2)
which relies on the fact that unless a
precision ball is required, then a ball can
be roughed out using the lead-screw and
cross-slide to form a series of steps which
are then smoothed with a file, and
finished with fine emery cloth and/or
wet-and-dry paper.The resultant ball,
whilst most probably not accurate, is
more than adequate for non-precision
use. Furthermore, the steps required to
make the roughing cuts can all be
calculated, or as | did, drawn using CAD
which also had the benefit for me of
making it easier to visualise.
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Old handle and remains of old pillar.

Rob had asked that the pillars be
extended through the wood front panel of
the drawer, a distance of 22mm, thus
allowing the pillars to be held by a nut on
the inside of the drawer.This would then
remove all strain from the plate. The spigot
on the base of the pillar needed to be
reduced to a diameter of 6.24mm and
1.5mm deep to reach through the plate,
and although this could be extended
through the drawer front, it would
represent an expensive waste of brass
having to reduce the diameter of a length
of over 22mm down from 1Tmm to 6mm In
any event, a fastener of this diameter was
much to large, indeed other drawers |
looked at only used a 4mm screw. |
therefore decided to use a 4mm diameter
steel rod which would be soft soldered into
the base of the pillar thus saving for each
pillar the equivalent of a brass rod 10mm
diameter x 25mm long. | did consider silver

Tackling an Unusual Job ”

Temporary clamping parts.

jamming between two teeth on the blade),
followed by deburring of the cut edges
using a file. Finally, each new plate was
tightly wrapped in paper to prevent any
possibility of scratching and the paper
fastened with Sellotape.

The two new plates and the old plate
(both parts), were now stacked and
fastened together using more Sellotape
and a 3.4mm hole drilled through the
complete hole in the old plate into, and
through, the two new plates.This hole
would later be used to determine the
actual shank diameter of the clamping
devices. The diagonally opposite hole was
not drilled at this time. Also, the thickness
of the combined 'sandwich' was
measured.

To determine the nominal diameter of
the hole, and thus the shank of the
clamping device, the diameter of the one
remaining complete hole was found by

Having decided to use the template ideq, it then

became ohvious that it would be just as easy to make

both plates at the sume time, after dll, it is easy enough

to stack two new plates with the original on top.

soldering the steel rod into the brass pillar
but as the melting temperature of brass is
not that much above silver solder, | was not
confident of my ability to do this without
melting the brass. | also considered
tapping the pillar base except that with an
absolute maximum depth of 5mm for
threading, | was not confident that | could
accomplish this. The problems were that |
would need to be very careful when drilling
the tapping hole to not exceed 5mm, and |
would have to grind off the points on both
the taper and plug taps as otherwise they
would have hit the bottom before the
thread was complete.

The brass bar used for the pillars was 7
in diameter (11.117mm) to specification
CZ121 as that was the nearest size above
what was actually required.

The Practicalities - Plates

Removal of the old pillar was done by
filing away the raised head on the rear of
the plate until the pillar came loose.The
two new plates were cut to a sufficiently
large rectangular shape using the finest
toothed hacksaw blade available (to
reduce the possibility of the brass sheet

using the shanks of a set of metric drills
rising by 0.Tmm until one was found
which did not enter the hole. The next size
lower drill was checked with the
micrometer and the value noted as being
3.4mm.Therefore the hole size was
between 3.4mm and 3.5mm, most
probably a No. 29 at 3.454mm Consulting
the screw charts showed that size 6BA was
suitable for the internal thread as with a
2.8mm overall diameter, it allowed for a
wall thickness of 0.3mm.

The clamping device was made from a
length of ain scrap mild steel, fortunately
freecutting, a length of which was mounted
in the 3-jaw self-centring chuck with about
20mm showing. In turn, this was faced
(photo 6), centre drilled to ensure an
accurate starting point for the tapping drill
(photo 7), drilled 2.4mm, the tapping size
for 6BA (photo 8) and tapped 6BA 10mm
deep (photo 9). It was faced again to
reduce the shank to slightly less than the
combined thickness of the 'sandwich’, the
shank then being turned down to 3.4mm
(photo 10), and finally cut off leaving a
head thickness of about 1.5mm. Note that
neither the thickness of the head, nor the
finish of the top of the head are important,
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Facing the end before...

hence the cutting off was done in the vice
using a junior hacksaw.

It is essential for this operation to use a
small tap holder as anything larger runs
the risk of overwhelming the little tap
either through the application of too much
torque or by excessive weight.
Furthermore, the small holder increases
tapping sensitivity and allows the user to
be able to determine, by feel, when the tap
reaches the bottom of the hole.The tap
holder used in photo 8 is made from mild
steel and is approximately 6mm diameter
x 50mm long with a 2.5mm hole drilled
and then filed square to hold the tap.The
clamp screw thread can be any suitable
size, e.g. 8BA, or 2.5mm.

On completion of the clamping devices,
one was inserted in the previously drilled
3.4mm hole and fully tightened. Now that
the three plates were securely fastened
together, the second 3.4mm hole could
be drilled and the second clamping
device fitted. By only drilling one hole
initially and then clamping via that hole,
the risk of misalignment is greatly
reduced, if not eliminated.

Creation of the new plates now followed:
drilling through all the holes followed by
using a selection of needle files to create
the various shapes. | was fortunate in that
two years previously | had bought a set of
diamond needle files (photo 11) whilst at
the Harrogate exhibition and these proved
very useful indeed. Each shape was
carefully filed until the file started
scratching the inner edges of the holes on
the old plate, thus indicating that enough

Needle files and home-made file handle.
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...then tapping 6BA.

material had been removed. During this
process, | discovered just how badly made
the old plate was in that for example, the
hole supposedly in the centre of the plate
was well off centre. This can just about be
seen in both photos 2 and 3. As a result |
did not use the old plate as a template for
this hole, instead resorting to Eyeball Mk1
to estimate a better position.

Also shown in photo 11 is my home-
made needle file holder which is made
from a length of 177mm diameter x 60mm
long aluminium. A 3mm hole is drilled in
the centre and 2 sets of 3mm grub screws
set at right angles to each other are used
to clamp on to the handles of the needle
files. This is much easier than holding the
small diameter needle file handles,
however the downside is the need to
slacken and tighten four grub screws every
time a file is changed. Perhaps the answer
is to have a number of handles, four

would seem about right. Also, | suspect
that better shaping of this handle would
make it even easier to use.

The outsides of the plates were formed
by using a junior hacksaw to remove the
bulk of the waste material followed by
filing, however there was a problem in
that one corner was completely missing. |
therefore thought that it should be
possible to rotate the old plate through
180° once the other three corners had
been completed. This would then allow the
completion of the missing corner.
Unfortunately, when | rotated the old
plate, | discovered that the plate was not
symmetrical, however, by turning it over
as well, a reasonable, but not accurate
match was obtained. This explains why
one corner does look slightly misshapen.
The final action was to drill the holes for
the new pillars and this was where a major
problem was encountered — the dreaded
brass drill snatch! Now | was aware of this
problem but had never experienced it.
What happens is that just as the drill bit is
about to break through, there is a
tendency for brass to grab hold of the drill
bit and rotate along with it, especially if
the work is not firmly clamped down to
the drill table. When this happened to me,
| was holding the plate on the drill table by
hand (naughty-naughty), the workpiece
started to spin with the drill, hit me across
the knuckles to teach me lesson, and
eventually flew off to hide in a corner 1.5m
away. That is one mistake the writer will
never make again!

To be continued...

1. Units & Spheres, Foyle's Portfolio,
Model Engineer, 5 April 1996, p. 404.

2. Ball Shapes on the end of...., Ted Wale,
Model Engineers Workshop, August/
September 1997, p.52.
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The Full Monty

Installing a Grizzly Ct-043 12x36 Center Lathe

Steve Roberts shows how
planning, patience and a
couple of strong helpers can
move mountains.

s always when one ventures into
Anew territory there is a certain

amount of trepidation and an
awareness that some risk is involved. So
was the case back in 2003 when | ordered
up the ‘Grizzly’ (read Craftex in Canada,
or perhaps Warco in the UK for a similar
machine) CT-043 (or 4003) a 12x36 lathe.
My workshop at that time was a sardine
sized area in the basement and that is
where the new lathe had to take up what
| thought was to be permanent residence.
Little did | know at the time that the
process would have to be repeated in
reverse. One thing | had going for me was
that | had accomplished it once before
with a GEM500G geared head milling
machine weighing in at 2000 Ibs. In that
case the machine had split down into
five major sub assemblies with the base
taking up 600 Ibs of that total. Thus | knew
well that it would be a major project just
as before, and | would use the same two
man strong-arm stone mason team as |
did with the mill to get it through the front
door and down the basement stairs that
have a ninety degree turn.

The machine came on a truck equipped
with a hydraulic tailgate that was able to
deposit the crate onto the garage floor.
With the use of four 1 inch diameter hot
rolled bars | was able to move the crate
underneath a 1-ton chain hoist that | had
rigged into the locally pre-strengthened
garage (by me) roof truss rafter system,
as previously used for the mill. For some
unexplained reason the machine came on
three stacked wood pallets. One was the
machine manufacturer’s and part of the
crate with the customary twin apertures
for the fork lift truck forks. The second
was presumably the machine import
dealer’s, massive in comparison to the
manufacturer’s crate. The third was the
trucking company's! Oh well, someone
would eventual take them away as
firewood.

With the machine now correctly
positioned it was time to open the crate.
Top and sides were removed first to get
sight of the contents and check for water
damage. The main crate materials were
removed completely and all appeared to
be in order. No drive belts on the machine,
but a matched pair were loose in the
traditional red toolbox, more about those
later. All major accessories were present
and correct but it was noted that a
revolving number 3MT center and a 3SMT
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drill chuck were missing from the
inventory packing list. A quick call to my
local machine dealer solved the problem
as they had me pick up American made
equivalents.

Water and electricity flow down the least
resistant path and so do |. | started the
project by tackling the lighter weight items
and removed the travelling steady and the
fixed steady along with the tailstock. | also
took the three and four jaw chuck down
into the basement, a bit of huff and puff but
I managed it. | was able to take these items,
along with the faceplate and the cabinet
components including splash guard, down
into the workshop myself. The reader must
understand that | was heavily on the wrong
side of seventy and thus somewhat limited
in carrying capacity. The mind thinks | am
thirty-five but | get awfully sharp reminders
from the body that that this is not the case.
Next | removed the end headstock gear
guard and stripped the gear train down and
removed the banjo arm.The banjo arm was
unpainted so | primed it and painted it with
Hunter Green, which is an exact match to
the manufacturer’s color. All these items
were taken down into the workshop.

Now the real work began. Before further
disassembly could be done the wiring had
to be studied and decisions made as to
which had to be disconnected to allow
items to be removed.The hinged chuck
guard has a cast housing with the rotating
guard pivot shaft actuating a limit switch
within the housing. These wires had to be
disconnected to allow removal of the sub
assembly. Next the motor wire harness
was inspected and the decision | made in
this case was to disconnect at the motor
terminal box. | do not profess to have
much electrical schematic wiring

knowledge and thus approach this kind of
subject with utmost caution. My method is
simplicity itself, when removing a wire |
tag it and mark it with an identification
mark tag so that ‘A" goes back to ‘A" upon
re assembly, and | also make a sketch
which in this case is a terminal strip with
connection marks. | also take a high
definition digital photograph as further
insurance. Four wires plus the earth wire
were disconnected and duly marked with
indelible ink pen onto a stick-on wrap
around label. | elected to take off the
motor (very heavy) and the motor stand
cast iron bracket as a single item by
removing three large bolts in elongated
adjustment slots. The motor has four bolts
but | left those untouched. The motor |
carried down into the basement but | am
not too proud to admit that was about at
the limit of my physical capability at that
time to do so. | could not do it today!

Next, | removed the main headstock top
cover to expose the inside of the geared
head and drained off the existing oil in the
oil bath by removal of the drain plug.
Close inspection of the oil did not reveal
any dreaded foreign matter in the form of
metal chips or otherwise. | next inspected
the gear teeth and the various gear change
mechanisms and the workmanship looked
good. | design rolling mill and crane
gearboxes and am used to much bigger
gears, especially on the gear width. In this
case | was somewhat surprised at the
width being so narrow but quick
horsepower calculations relative to speeds
confirmed all is in order.

One stands there in trepidation of what
might go wrong, but fortunately in my case |
am used to instructing mechanics, fitters
and machinists what to do on large
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machinery so | told myself to get on with it
and that’s exactly what | did. So |
commenced the breakdown of the major
items and removed the longitudinal feed
shafts and the leadscrew from the
headstock’s under-hung gearbox and
outboard end of the lathe bed.The
headstock end is relatively easy by
removing the cross pins from the couplings.
These are the tapered type so one has to be
careful as to which side to punch out the
pins.The outboard end is a bracket bolted to
the lathe bed and removing this bracket
freed up all the longitudinal shafts.These
were next disconnected from the cross slide
apron mechanism and set aside. With the
gearbox free of encumbrances | proceeded
to remove it from the lathe bed. Next |
removed the headstock itself with the aid of
the overhead lifting chain hoist. | then
removed the apron gearbox and the cross
slide. Photograph 1 shows all these items
on a cardboard liner to keep them off the
concrete floor.The headstock is on wooden
blocks to provide finger space for the strong
arm persons.

When | viewed this lathe in the showroom
| did not think it was all that large compared
to my Grizzly 4000, but by now having
manipulated the major parts into
submission in one form or another | was
changing my opinion. A hasty trip down into
the basement to measure the allocated
space was made to ensure it would indeed
fit. Having assured myself yet again that it
would go in (cardboard cutouts and
AutoCAD drawings all said it would), |
decided at this point to build the base
cabinet and assemble the coolant tray to
convince myself further that space allocation
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was correct. Assembly of the base consists
of two strong all steel cabinets spaced apart
by the coolant tray. The result was
acceptable. | proceeded with the last bits
and pieces leaving the lathe bed totally bare
(hence the article title!)

Photographs 2 and 3 are views of the
stripped lathe. A telephone call was now in
order to the strong-arm stone mason team
and they arrived on the agreed date after
having done a full day’s stone mason
work. This was their choice as they stated
it was a task best suited at the end of the
day when their muscles are tuned up.The
move was soon accomplished and they
did not think it was as hard as the milling
machine had been.

The two man team placed the lathe bed
correctly and | did the bolt up to the cabinet
base.They were also helpful in placing the
headstock on the lathe bed and moving it
to my instructions to get alignment for the
massive hold down bolt sets.

Their only comment on leaving was ‘not
to call them’ if the machinery ever needed
moving in the future! Little did | know that
in less than a year | would be moving.

The re assembly was undertaken in the
reverse order of the strip down with careful
consideration to each stage. The re-wiring
of the motor was uneventful following the
‘A’ to ‘A’ connection method. It is foolproof
if one follows the simple procedure.
Realigning the major assemblies is not
hard as the important items are dowel
located and reference machined. | had
pre-wired the wall mounted 220 volt socket
by running wires from the house panel
from a spare relays that were wired
identically to the dryer circuit.

The house was a honeycomb of wires
as | am also a ham operator and had %
inch metal clad co axial cables running all
over the place so had to be careful to
avoid those.

Photograph 4 shows the machine
reassembled. During the re-assembly |
followed a cleaning procedure for each
and every item and inspected the paint
finish so that touch up could be given if
necessary. One item only, the gear train
banjo had been overlooked.

The pair of drive belts provided were
found to be of different sizes and again my
machine suppliers were quick to rectify
that problem by supplying a matched pair
of belts. The reassembly of the machine
was completed and the photo shows how
tight the space was with only just enough
room to open the gear train cover to the
left of the headstock.

Another view of the completed machine
is photo 5, with the test bar in the chuck
checking for longitudinal alignment and
run out. The reader can probably get an
idea of how tight the space allowance was
to get this machine in to its allocated
space. A little twiddling and fine tuning
and the machine was perfectly aligned and
gave excellent precision results on all the
work piece trials.

Photograph 6 shows the alignment test
bar directly in the spindle taper.The
headstock is equipped with adjustment
screws for the purpose of obtaining
perfect alignment, a fiddly procedure but
the end result is well worth the patience.

Photograph 7 shows the old time
method of checking live centre to tailstock
centre using a thin 6 inch rule with a little
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Moving A Big Grizzly ”

compression force applied by the tailstock.
Needless to say, | also ran a test bar from
the spindle live centre to the tailstock
centre with the tailstock at the outboard
end of the lathe bed. The four way tool post
you see in the photograph has since been
changed to a ‘Dorian’ quick change unit.

All was in order and | was completely
satisfied with the new installation and then
some months later | experienced a life
changing episode with the heart problem.
Following a successful open heart surgery
triple bypass procedure and a speedy five
week recovery it was decided to down size
the house. Let me hasten to add that the
workshop was upsized in this move from
the basement to a ground level heated
three car garage! | took two car’s garage
space for the new workshop. Now you all
no doubt know that the ideal house is a
400 square foot bedroom with equipped
with washroom and kitchen annex,
attached to a 4000 square foot workshop.
Dream on you machinist specialists!

While the thought of a smaller house with
a bigger workshop at ground level was
appealing, | dreaded the thought of moving
the workshop. Once again everything had
to be dismantled to bare bones to man
handle the machinery back to ground level.
There were ninety-two moving boxes
stacked floor to ceiling of workshop items
and my loyal stone masons were not
available! | stumbled by luck on a small
privately owned moving company that was
headed up by an ex-millwright. They
quoted an acceptable price for the three
day move, one day for the house contents

and two days for the workshop! Let me say If you can’t always find a copy of this magazine, help is at hand! Complete this form and
right away that all went according to plan hand in at your local store, they’ll arrange for a copy of each issue to be reserved for you.
and they even helped me re assemble the Some stores may even be able to arrange for it to be delivered to your home. Just ask!

machinery. However the stress of the move
caught up with me and | got what is known
as ‘Shingles’ — something left in your body
from chickenpox as a child that revisits you
when you are over fifty. Let me simply say

that this is the most painful ailment that

Subject to availability
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on a regular basis, starting with issue

you can endure, far worse than the open A Title First name
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anyone require further information on this
topic. m !
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MODEL ENGINEERS’

Al advertisements  will be inserted in the first available issue.
There are no reimbursement for cancellations. All advertisement must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements
by people who sell goods in the course of business to make that fact clear
Consequently all trade ads in Model Engineers’ Workshop carry this ‘T" symbol

NEW ADDITION TO PRODUCT RANGE  VISIT OUR WEBSITE FOR FULL

» 1130GV Variable Speed Lathe PRODUCT RANGE Tu L www tOOICOOCOO u k

« 2 Axis DRO available

Som i B3k 41130 GV Lathe 4 VARIABLE SPEED MILLS Unit 4, Ebley Industrial Park,
P = * 280mm swing ,\, '. ;’;glﬂ frlb"l“T Westward Road, Stroud, Glos GL5 4SP
= A« 700mm bc - mm Table st 4 mill ct 13 M5 Mot
- L W' * Power cross feed i -«?\‘ YM3I0V x IMT Ou miles from Jun otorway)
* Spindle bore 38mm 700mm Table Tel: 01453 767584
& * Fully equipped VYM32 x IMT ..
¥/9qulpp bkt i Email: sales@toolco.co.uk
b B "l"‘" « Optiomal 2 Axis DRO View our full range of machines and
power feed % __ available equipment at our Stroud Showroom

available

* Now with 38mm spindle bore Phone for opening times before travelling

THINKING OF SELLING YOUR LAThE [ Lol oL FET Y T

Cowells Small Machine Tool Ltd.

Cawnlls Srsall Machir Tooks Lnd.

- o S, oot CI7 5 v £ Router |
e Zs et MILL OR COMPLETE WORKSHOP? compuctomorie.
www.cowelis.com o :
sl al v el isbizor g 1all Milling ! and want it handled in a quick, Bag o T
milling mmh:::;. ;Iu:?nmp::h;;ive::ﬁm ronge, Hme mmnp‘ Blﬂal’ﬂﬂ fﬂl e = S:sm |
Rapld Speed 5000 mm / Min ! '

RING FOR FREE  Compatible with Mach 3
ummmmlm Low Maintenance

From Only £1420.00 e var l
Tel: (01269) 844744 or |
Order Online :
— Www.routoutcnc.com _ |

ek David Anchell, Quilstar (Nottingham).
| 01205 480 666/ | " M

i
!
. |

Tlk ety 10 the marvfocurer professional no fuss manner? Contact | 1
B & S I
I
i
|

After nearly 23 years running this hugefy
I would:now like to spend more time with my famil
interested in purchasing this lifestyle occupation genia-
in glorious East Devon, then please email or write to me
David Fouracre, The Tool Box I.hﬁ'ﬂtl -
Umborne Bridge, Colyton, Devon EX24 6LU » e: info@thetoolbox.org.uk

ALL STEAM LOCOS WANTED

Anvy age, size or condition - any distance, any time.
,FREE VALUATIONS - with no obligation

VALUATIONS FOR INSURANCE

VALUATIONS FOR PROBATE - including
i advice for executors on family division,
= delivering models to beneficiaries, etc.

CASH PAYMENT - on collection.
WORKSHOPS BOUGHT AND CLEARED

With 50 years steam experience from driving BR Full Size locos down to
miniature locos, I guarantee to offer a professional, reliable and friendly
service, please don’t hesitate to telephone me-

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com

72 www.model-engineer.co.uk Model Engineers’ Workshop April 2015



Al advertisements  will be inserted in the first available issue.
There are no reimbursement for cancellations. All advertisement must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements
by people who sell goods in the course of business to make that fact clear.
Consequently all trade ads in Mode! Engineers’ Workshop carry this ‘T symbol

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used' machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information,
For an online stocklist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Telephone: 0115 9206123 ¢  Mobile: 07779432060

§ TAPS & DIES

i Excellent Quality manufactured-supplied

~ M-MACHINE .

7 =fla
= Unﬂﬁ Forge Way Cleveland Trading Estate = [T h
~Darington, Co. Durham. DL1 2P =

T LB
Metals]lfor Model Makers Briish-box HQS laps dies cuts stainless
Cnnmt us fmCopper Brass, Aluminium,

ME5(33pcs) ME4 (30pcs) BA3(35pcs) has
=—#Steel, Phnsphor Bronxe, efc.

all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO

PHONE & FJU( I)1325 381300

e-rnaﬁ sales@m-machine.co.uk

445 West Green Rd, London N15 3PL
Wkw.m-machine-metals.co.uk

Tel: 020 8888 1865 Fax: 020 5888 4613
www.tapdie.com & www.tap-die.com

MODEL ENGINEERS'

WESTERN STEAM
Model Engineers

Founder Member Assi of Copper Bolker Manufocturers (ME)

COPPER BUII ERS

CONVERTFRE

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £99 + VAT
Call: 0800 035 2027

transwave@powercapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIM SINCE 1984,
- WARRANTY ON ALL CONVERTER
PRODUCTS; BS EN 9001:2008 QUALITY
ASSURED MANUFACTURING ENVIRONMENT;
CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EM 150 61000-3-2:2006.

BN ol olulCINICRPS

3 Axis CNC Kit
Whather you are building your own CNC Machined
converting an existing machine or you have simgly
bought 8 kit, we can help | The Routout CNC software -
and Steppar Motor Drivers will enable you to cantrol your |
new addition lo the warkshop from your PG with ease. I
¥ Thres 2.5 Amp Microstepping s i
Stepper Motor Drive Boards
Easy LPT Breakout Board
Frea Routout - Linux EMC CD
{Or add mach 3CNC far £111.55)
Ve cie) afc praviie higher

Only £91 inc VAT  fateSkbeet ot bives

i Tel: (01269) 844744 or nagepors o as i o5
jOrder Online www. routoutene. com !

MPC

Metal Procurement Company
Stockists of Carbon, Alloy, Tool, Duplex
and Stainless Steels, Metals & Plastics
Dia, Sq, Hex, Flats, Sections, Sheet & Blocks.

Fram 1mm - 250 mm Section, cut to size.
We also buy unwanted tools & machinery
Unit1. 4, Lyme Street, Rotherham S60 1EH

www.metalsprocurement.co.uk
Tel: 01709 306127 Fax: 01709 306128

&+

=

MODEL ENGINEERS

I_F_I_; l—‘ l_l—z I_I_|

B ! N D E R
£8 50 each
includes VAT *:;?:;riﬂ;é::m

(all today foryours... 0844 848 8822 o
or visit our website and Order online... ]

www.myhobbystore.co.uk/MEWBinder

Macc

Model
Engineers
Supplies LTD
01614 082938

WWW. maccmodels co.uk
Check out the NEW look website.

We stock copper, brass, steel
and all tube. Also stock a wide
renage of flat, round, hex and
square , In steel, stainless steel
sliver steel, bronze, brass, copper

New Steam Engine Kits,
ready made engines and
ready to run englnes

Full range of Steam
fittings and some new

marine boilers.
| Wide range of BA bolts and nuts

LYNX MODEL WORKS LTD.

Units 5A, 6C & 6D Golf Road Industrial Estate,
¢ Enterprise Road, Mablethorpe, Lincs. LN12 1NB
Tel / Fax : 01507-479666
Website: www.lynxmodelworks.co.uk
www.livesteamkits.com
Email: info@lynxmodelworks.co.uk

WORKING SCALE MODELS AND
SPECIALIST SERVICES

Lynx Model Works Ltd — 11 Specialist Engineers building Live Steam
Models with 2 of us having over 70 years experience. We not only build
beautiful Working Live Steam Locomotives from gauge 0 to 10 14",
Traction Engines from 3" to 6" Scale, Stationary Steam and Steam
Launch Engines but will also complete your unfinished project for you
or renovate the one you've just bought, inherited or simply wish to
rejuvenate in our Lynx Model Restorations Ltd division.

Lynx Model Painting and Machining Services Ltd will help you by
manufacturing Specialist parts to assist you complete your current or
planned project. We also will give your cherished model that professional
painted and lined finish to truly complete your project,

Lyr Mode! Boilers Ltd sells a range of Fully Certificated and EC Compliant
all silver soldered Copper Boilers, even for up to 10 %" gauge locomotives.

We are also Agents for Stuart Models and build the ones that Stuart don't |

Live Steam Kits Ltd manufactures a range of fully machined locomotive
Self Assembly Kits in 5" and 7 14" Gauges.

Visit our Websites: s
www.lynxmodelworks.co.uk www.livesteamkits.com
or contact us today with your requirements for a no-obligation quote

or discussion.

TEL: 01507-479666

ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

Model Engineers’ Workshop April 2015
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making things possible

Remap is a charity
that helps children
and adults with
disabilities to achieve
greater independence
and enjoyment of
life’s opportunities.

Our volunteers make
special one-off pieces
of equipment and
everything we do

is given free to our
clients.




I-IOME ANDWORKSHOP NI ACHINERY:

p— MYFORD Super 7B P
Genuine Used Machines & Tooling ¢ =

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS _
¥ Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 YE
. www.homeandworkshop.co.uk ¢ sales@homeandworkshop.co.uk §%s '
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm TR fal 839505
10 minutes from M25 Junction 3 and South Ctrcular -A205 g o Mylord MLTB W

_ . | + stan 3 i
' /J"Myfurd Super7EPIusB‘@bvre' L Myford Sg’perﬁg ™ 5 @ o

! ¥ Tesla ML750 + Newall g/ Rl
¥ !.,__ DRO Iong hurdened be g i _£27 50 }ﬂlri{e"g by {

Edwards
- 1.25M / 5ft x Teg + gu

Dronsfield
8 Eagle 4W surface grinder

'~ r r e : = . 3 Al - % p ’ Myford 1 ‘v -! i ~
Lo M m||| £2250 o . i i Super7B i
Ll b . 'L, B oenvine Ballast F | R
Models Yl tractor (FullS:ze) £125
© 31/2" Jenny - > e - -
l"lle IchuSS|s _
+ boiler parts. = : = o . - &
£425 o Lo RS ~Z 3 /N%w'xs" :
I‘ 3'/2"'RobRoy I L &‘W P round compgund table.
chassis, costings, - : o
plans etc. £475
* 5" Pansey i
= . Warco
chassis, castings, =1 B
plans efc. £750 v i) volt lL?ﬁ:GHA“*
Sy Smart and Brown |uthe+to||ets 4

1 metre vernier [l

e

[] sylvac : = :
! MYFORD GENUINE PARTS

Running out fast!!

L ‘rTOO’_lng 'fOll". sale' Angle phtes + § check the web site or full list!

‘g S L ; . = | surfuce plutes < : :

i Y [ ‘ \ & i gs- .-: o - N : gt : =g .
; - =_ B / ; ' —. ‘1 Bumum lothe

&

A IR\ o
Y precisio
- 5”" { ’\ .
Berto
mower
Syfo ML grinﬂing
T TRi , i
G B L8 i
BurnerdlZ” e d Junior '
= D1641aw o i - B8 Omnimil
s | +inverter=
I-"..‘ 28l|x7|| d
<o Tnpus}Germun) "T‘\gen =
a on/off switch head + two plate - e R
PLEASE PHONE 0208 300 9070 TO CHECK AVAIl.ABII.lTY OR TO OBTAlN OUR LIST ”MB“’:‘:?")dléﬁg | 3
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT 2 Y
SHIPPING "3\
WORLDWIDE

‘Myford Super 7B" & ‘Super 7 large bore’



CHESTER

Machine tools

Orderline: O1244 531631

Hawarden Industrial Park
Hawarden

Nr Chester

CH5 3PZ

W: www.chesterhobbystore.com
E: sales@chestermachinetools.com

Brand new Spring offer flyer out now. ,
Visit our website or phOne for a COpy -

D Series Drills

D13

Was: £102

Now: £92 inc VAT
D13R

Was: £174

Now: £139 inc VAT
D16

Was: £258

Now: £186 inc VAT
D19

Was: £306

Now: £226 inc VAT

E%ﬁ'

Conquest Super
Mill

13mm Drilling Capacity
100 - 2500rpm speed range
MT3 Spindle

Tilting Column

Fine Downfeed

Was: £684
Now: £547 inc VAT

Champion 20VS
Mill

20mm Drilling Capacity
50 - 2200rpm speed range
MT2 Spindle

Variable Speed

Quill Feed

Was: £1116
Now: £836 inc VAT

Super Lux Mill

45mm Drilling Capacity
95 - 1600rpm speed range
R8 Spindle

2 - Axis Digital Readout
Stand Included

Visit us at
The Harrogate
National Engineering
and
Modelling
Show

OO 5 —

™
MODELIENG INEERING AND I\"!H'.IF! LING|
o gxmx;,.mN 1015

and
come along to our
Summer Open
Week
at Hawarden,
Chester

220 o 26™
JUNE 2015

DB7VS Lathe

300mm Between Centres

180mm Swing

Digital Spindle Speed Readout
Hardened & Ground Vee Bedways
Offset Tailstock

= Thread Cutting
U Longitudinal Power Feed

Was: £924
Now: £699 inc VAT

DB8VS Lathe

400mm Between Centres
210mm Swing

Digital Spindle Speed Readout
Hardened & Ground Vee Bedways
Offset Tailstock

Thread Cutting
Longitudinal Power Feed

Was: £1236
Now: £945 inc VAT

DBI10 Super Lathe

550mm Between Centres
140mm Swing

Digital Spindle Speed Readout
Pwered Crossfeed
Offset Tailstock
Thread Cutting

Was: £1524
Now: £1225 inc VAT

When you call ask about a
Starter Kit?

We can offer a full pack
to get you started.

Was: £2160
Now: £1997 inc VAT J
K SERIES VICE INDEXABLE COLLECT CHUCK |KEY DRILL CHUCK |BORING HEAD
LATHE TOOLS SET & ARBOR SET
K SERIES 100 a0 |IMT2, MT3 & R8 MT2 & MT3
Was: £67 8mm e —
NOW £56 Was: £46 NOW £37 ! = ~
K SERIES 125 10mm ﬂﬁﬁ Wﬁﬂ MT1- 0.6-6mm g o
Was: £78 Was: £50 NOW £40 ﬁﬁ Was: £13 NOW £10 == ol
NOW £65 12mm MT2- 1-10mm \£ e
K SERIES 150 Was: £61 NOW £48 Was: £15 NOW £13 —
Was: £93 16mm Was: £114 MT3- 3-16mm Was: £55 =
NOW £78 Was: £68 NOW £54 NOW: £50 Was: £35 NOW £29 NOW: £43

www.chesterhobbystore.com

E&OE



