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PRO Up to €3 T wavantyD on selected WABECO Machines!

MACHINE - —
TOOLS LIMITED /A —~—d

Tel: 01780 740956
Int: +44 1780 740956

Precision machines made in Germany for the discerning engineer!

KisWABECO 3

- Wabeco produce quality
rather than eastern quantity

CNC machines are offered with a variety
of CNC control and software systems,
and still be used as manual machines.

Wabeco produce precision
made machines by rigorous quality
control and accuracy testing.

' 700 x 180mm
e Z axis - 280 mm
* Speed - 140 to 3000rpm
* Power - 1.4 KW

year |
warrantySSuumT

Wabeco * Size - 900 x 610 x 960mm
* Weight - 101K
CNC Lathe CC-D6000 e &
* Centre Distance - * Size - 1215 x Wabeco Lathe D6000
600mm 500 x 605mm

e Centre Distance - 600 mm

e Centre Height - 135mm

* Speed - 30 to 2300rpm

° Power - 1.4 KW

e Size - 1230 x 500 x 470mm
* Weight - 150kg

e Centre Height - 135mm  * Weight - 150Kg
*Speed - 30 to 2300rpm < NCCAD/
° Power - 1.4 KW NCCAD Pro

Wabeco Lathe - Centre Distance - 350mm

e Centre Height - 100mm
D4000 * Speed - 30 t0 2300rpm &g warranty
=1 * Power - 1.4 KW :
; * Size - 860 x 400 x 380mm

* Weight - 71kg

Wabeco
CNC Mill «Table - 700 x 180mm
CC-F1410 - Z axis - 280 mm * Speed -

140 to 3000rpm
* Power - 1.4 KW

SOERIAM = e &

A 2
ISWABECO 2

Maschinenbau

¢/ - Size - 950
X 600 x 950mm
* Weight - 122Kg

MORE MACHINES AND ACCESSORIES ON LINE

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

We regularly ship worldwide Y r——

Please contact us for stock levels and more technical detail 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 | 7 iceonconschinetools.couk
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Onthe

Editor's Bench

Cameras Old and New
Recently | fixed my Yashicamat Twin Lens
Reflex, an interesting workshop project!

The shutter got 'sticky' several years ago,
this seems to be pretty much normal for these
cameras when they get to about 50 years old!
Sadly the leather/vinyl on the front goes hard
and won't survive removal, but it was just
removing several tiny screws, then unscrew the
front lens element to expose the shutter.

The problem was that the grease on
the shutter button and oil on parts of the
mechanism was a thick goo. | was able to get it
going again with carb cleaner, but after it had
dried out, it was sticky again. | then removed
an impossibly thin washer to reveal the
mechanism by releasing another cover plate
and very careful oiling with tiny drops of sewing
machine oil and it works again!

After cleaning the lenses and reassembly,
| covered the front with a bit of old leather
wallet, not quite the old textured leather, but
better than nothing. | may now invest in a roll of Velvia and processing - | fancy
trying some long widefield exposures of the night sky.

Eye in the Sky
In contrast to the land-bound Yashicamat, www.hawkin.com sent me one of their ‘Recon
Drones.. It's an entry level drone with an on-board camera that has had it's price slashed
from £100 to £39.99, which includes a 4GB micro SD card. | found it fun and easy to fly
as it has an onboard gyro, although it gets a bit hard to be sure where it is pointed when
it gets really high. The still photo quality isn't brilliant, but the video is of higher quality
so it's better just to leave the video recorder running and grab any frames of interest.

| was even able to check a loose
slate on our roof with it! It's a great
introduction to drones and could be
handy if you want to make a aerial
video of a club track or boating lake.




It a job’s worth
doing....

Over 70 challenging projects
for the small workshop owner.
Proven solutions for:

f:‘ Work Holding and Positioning

i.',':"'? Tool Holding and Positioning
i.’.':"'i Manipulating Tools
i’{:} Stand -Alone Machine Tools

f':'i Drives and Major Attachments
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&=% Hemingway

Hemingway Kits
Send £2 126 Dunval Boad, Bridgnorth
L Shropshire WV16 4LZ
for our latest _ United Kingdom
workshop A" Tel/Fax: +44 (0) 1746 767739

cata_lqgue ' Email:Info@hemingwaykits.com
or visit our 1

website

www.hemingwaykits.com

andmtools

#« AMADEAL [td.&

www.amadeal.co.uk

See our vast range of mini-lathes,

bench lathes, milling, grinding and boring
> machines, both manual and CNC.
For professional or hobby purposes

-

) i to fin
We stock all kinds of spare parts for all of the f"' - i

= i machines that we carry. If you require parts and
they're not fisted on the website, drop us a line w
or email us and we might be able to help you.
(Between Bam-Bpm)

{Between 11-4pm)
Tel: (+44) 0208 558 4615 or 07887 945717 or (+44) 0208 558 9055

—-— Just a smaII seIect:on from our current stock

Buy online now at: www.gandmtools.co.uk

Warco 1327 GHA Gap Bed Centre Lathe, 3ph,

Bridgeport Turret Mill,Fitted 2 Axis DRO,

Flamefast CM350PB Safety Tilt Crucible Furnace,

£1050.00 plus vat. Power Feed Table,3ph, £2995.00 plus vat. £825.00 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.

"'5"‘ Opening times: 9am -lpm & 2pm - 5pm Monday to Friday. Closed Saturdays, except by appointment. -
telephone: 01903 892 510 ° www.gandmtools.co.uk ® e-mail: sales@gandmtools.co.uk

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




21st Century upgrade!
For these iconic milling machines

Variable speed inverter drive with AC induction motors.
Will safely operate on 13 amp supply.

of tooling
available!

- £3,500
including
VAT and

—— UKmainland . \
——  delivery including —
— by carrier, VAT qnd =
—— excluding UK mainland =
——  Highlands delivery —
——  &lslands by carrier, —
— excluding —
= Highlands ==
S & Islands

Super Major Vario

- « Fitted with 2 axis digital readout VMC Vario —
— « Digital depth gauge —
- « Rev. counter - Power feed to R8 spindle * R8spindle  Motor 2HP < Table size 660 x 155mm ==
 Motor 2HP < Power elevation to head * 1belt change for maximum torque in the lower setting ——

« Longitudinal power feed * Gates USA toothed belt for smooth transmission —

« Fitted with LED work light « Supplied with stand —

« Infinitely variable speeds from 75 to 2,500 rpm « Optional power feed for longitudinal and knee traverses —

= « Back gear for maximum torque in low speed range « Optional digital readout :v_?
« Supplied with stand - Optional wide tray » Optional wide tray e Fitted with LED work light =

« Centralised lubrication system ensures .

Our next Open Day will be held at Warco House on lubrication to slideways and leadscrews
Saturday 22nd July from 9am to1pm
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Coming up...

in our next issue

Coming up in our next issue, MEW 258
will be another rewarding read.

Regulars

3 ONTHE EDITOR’S BENCH

This month the Editor repairs a camera and takes to the skies.

34 READERS' TIPS

Improving the view of your lathe.

62 SCRIBE ALINE

Another lively selection of your letters and emails.

47 ONTHE WIRE

More from the National Model Engineering and Modelling
Exhibition, plus news of the Warwick exhibition and a new safety
group for miniature railways.

67 READERS’ CLASSIFIEDS

For sale and wanted, come and find a bargain!
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ON THE COVER

This month's cover features Jim Kent
and his versatile Myford 254 lathe,
more details on page 27.
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www.model-engineer.co.uk

Why not follow us on Twitter:
twitter.com/ModelEngineers hashtag #MEW
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THIS MONTH'S BONUS CONTENT

You can also visit our website for extra
content and join in our online forum

This franms of Ml Ergnent i

Win a Proxxon Milling
Machine with Brimarc
tools and Machinery
Launch your favourite browser
and enter www.model-
engineer.co.uk/proxxon in

the address bar to enter this
month'’s exciting competition
to win a Proxxon MF 70 Milling
Machine.

Come and join the forum and let us know what you've

been making in your workshop!

Alternative to PC based Controllers

M Further progress and experiences with using stand-
alone CNC controllers

Cutting a fine groove
M Extra-narrow cutting tools

Brass Terminations for Wire
M Have you ever come across Ross-Courtney Eye
Terminations?

PLUS: Model and tool builds, problem solving and
engineering chat!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS




T’ The Digital Readout
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ems-/ provide both optical and magnetic systems to
machine builders, re-builders and main dealers so you can
be assured of performance, quality and service.

and others.
SPRINGS

Our specialist encoders, for smaller machines, allow for
neater installation and integration in limited spaces without
performance compromise. Perfect for Myford, Boxford,
Viceroy, SIEG etc.

o ,
oZ
g | /
/) & i
UK’s Smallest
Magnetic Encoder

0116 279 3035 : facebook.com/emsi.systems
info@ems-i.co.uk : www.ems-i.co.uk

2 TIG welded boilers
& 01580 890066

The leading
manufacturer in
copper TIG welded
boilers, using our
patented TIG welded
process to produce
the next generation
. of copper boilers.
B ot e Fast lead times!

Phos. Bronze Reamers Gauge Glass

Copper Stainless Tube Slot Drills Graphite Yarn You On’y bUﬂd a
St.Steel Screws & Nuts End Mills Jointing boﬂer once so buy

Gauge Plate Studding Taps & Dies Steam Oil
Silver Steel A Rivets )\ Silver Solder A\ Cutting Oils __J
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Warco Lathe
Imperial Conversion

John Pace cuts imperial gears on a metric lathe.

hen | bought my Warco lathe

the only real thing | disliked was

the machine was metric, as all
of my other machines are imperial it was
something that | had to live with. It has
never been much of a problem as all the
machines that | have are fitted with digital
readouts so converting from one system
to another is only a push of a button.
When it comes to making something like a
leadscrew the machine has similar problems
to most other machines in that the
conversion is near but not perfect. | have
to say this Warco machine is able to make a
10 tpi leadscrew about 10 inches long with
slightly less than 0.002 inch error.

This Warco machine has a system of
changewheels and feed gearbox to be able
to make a fair range of metric and imperial
threads and dp and module worms. Some
time ago the machine was converted to
part cnc operation and was seen in an
article in MEW 207 to 212.The addition of
the cnc system has increased capability of
the machine for most machining operations
and has increased the ability of the machine
to be able to machine threads and worms
by milling. The electronic connection
between two axis means that compromises ol -
and errors can be eliminated that exist A 0.8 module 127/60 tooth gear set made by Richard Bartlett fitted to the Myford.

N o ..
=

R | : between the spindle and leadscrew by a
purely mechanical connection.

Atime arrived where | needed to be able
to make a 1/10 inch pitch leadscrew with as
little error as possible. The usual route for
this has a 127 gear in the train between the
spindle and the leadscrew. | have such a set
for my Myford shown in photo 1. This 0.8
module set was made for me by Richard
Bartlett.

The 0.8 module gears can be fitted within
the standard gear change cover, the 127/60
pair used in conjunction with the standard
changewheels allow a full range of error
free metric threads.

More of a problem than |
thought.
Initially | considered that this modification
would have been easy. This Warco machine
uses a set of changewheels between the
spindle and feed gearbox, the feed comes
out from the rear of the headstock via some
internal gearing at 1/4 spindle speed, photo
2 shows the rear of the headstock, the top
red arrow shows the last gear in the output
The changewheels on the rear of the Warco headstock. of this set. This 45 tooth gear has a spline

i
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on which the first of the interchangeable
wheels fits. The changewheels are 2.5
module and comprise of 12 gears of a tooth
count from 27 through to 36 and 38 ,41, 43
and 45. The leadscrew is 4 mm pitch, the
gearbox has 9 settings ranging from 4 in to
Toutand up to 1into 3.5 output. At the end
of the gearbox the drive out is either to the
feed rod or the leadscrew, when feeding the
leadscrew a pair of internal gears engage to
make the connection, a 45 tooth driver and
21driven transmits to the leadscrew.

This is very inconvenient as a direct
connection to the leadscrew is not possible
as these gears cannot be bypassed. It
just shows how useful it is referring to
the handbook that was supplied with the
machine. As with many of these Chinese
machines the drawings look as if they are
drawn by hand but still have this important
information contained within. A set of
correction gears are fitted on the first stud
to drive the 127 gear. This pair are 84 tooth
fitted on the 45 tooth gear spline and a 90
tooth fitted on the same hub as the 127 gear,
this pair cancels out the 45 /21 gears but at 2
to 1gear up.

The gear box setting resolves this, the
initial 4 to 1reduction cancels the 4mm
leadscrew to Tmm driving this with a 127/50
results in a pitch of 0.100 inch. Driving using
a 127/40 combination results in a 0.125-
inch pitch. In Ivan Law's book gears and
gear cutting some reference is made to the
setting up of gear trains in particular the
problems when fitting gears and clearance
between the securing shafts and nuts, this
has been problem for this machine as the
127 gear, even at 1module, is over 5 inches in
diameter and will not fit on the first stud for
this reason. The 84 and 90 tooth initial train
solves this and was used to space the gears
to clear. Photograph 3 shows the new gear
train in position, the 50-tooth gear is used
here for a 0.100 inch pitch. The conversion
was only intended to be able to make these
two pitches, 32 tpi remains elusive and is
not available within the available pitches on
the machine. 8mm is close enough for most
screw cut fixings, 32 tpi would be possible
by making a new gear change quadrant and

10 www.model-engineer.co.uk

The T module conversion set of gears in place.

Machining the inner spline hub.

some extra gears but this would see the
gears exposed beyond the line of the gear
change cover and the safety considerations
that result from this.

As a Myford owner overdriving the
leadscrew is not recommended practice. On
this Warco lathe the maximum pitch is listed
as 9 mm so the leadscrew is overdriven at
2.25, this perhaps gives a clue why that the
changewheels are 2.5 module to cope with
the low speeds and high loading. The hubs
on which the changewheels fit have six large
splines that would be more at home on the
axle of a light truck, the gears sit on the
outside diameter of the spline hubs which
provides the central location. The location
and the size of the splines provides a very
easy solution to the problem of making this
type of internal spline.

Fig. 1 shows the basic layout of these
hubs and as can be seen they are quite
large. This sketch only shows an 84 tooth
gear, the same six screw fixing is used on
all of the gears.

A central piece is turned to fit in the bore
of the gear, the bore of this is a clearance
fit over the base circle of the splined hub,
fitting this in the mill and cutting the six
slots to clear the splines. Using the loose
idle hub as a gauge to test the fit. These
two smaller gears fit on to the input shaft
of the gearbox and as such can be made
the width of two gears, as usually these
fit with a gear and spacer this extra width
is very useful for this application as it
provides a location for some fixing screws.
The spline pieces are fixed into the bore
of the gear with Loctite and spare piece of
round material pressed in the centre to hold
until it sets. Six holes are drilled through
and tapped M3 for some cap head screws
,the screws are fitted before removing the
retaining piece is removed, photo 4.

Photograph 5 shows one of these
central parts with the slots having just been
cut, alongside, in the centre, one of the
original Warco changewheels and the idle
splined hub. To the right is the completed

Model Engineers’ Workshop



40 tooth gear, on the left the 50 tooth

gear ready for fitting the cut spline in the
chuck. The 40-tooth gear was hobbed on

a slightly larger blank outside diameter as
the normal size brings the tooth roots close
to the splined hub size. The 84 tooth gear
uses a slightly different arrangement in that
a complete hub is made and Loctited into
the gear after assembly. Seen here on the
mill table the three made gears with splined
hubs, photo 6.

Photograph 7 shows the 127 gear
being hobbed and some of the other
gears and blanks for this conversion, this
electronic system was made for me by
Richard Bartlett and was featured in an
article in MEW 193 “Gear hobbing on the
mill”. I believe that this system is the only
commercially available hobby unit that
is available for hobbing, Ref 1. A similar
electronic system was also featured in
MEW 108 by Brian Thompson for those of
you who wish to build your own.

Most lathes, English or metric, usually

The 127 tooth gear being hobbed and the
other gears and blanks.

have available conversions from one to
another and in most instances these are
more than adequate for thread cutting,
using the 127 gear combinations will
obviously give the best accuracy although
you have to bear in mind that other
factors when machining can also affect the
finished result.

Machining leadscrews obviously one
should try to obtain the best accuracy
that is possible, making a 0.100 inch pitch
leadscrew from a similar leadscrew on
the machine will copy any errors that are
present, it may well be better to make
imperial screws from a metric leadscrew
and vice versa as any periodic and or
cyclic errors in the original will be radially
positioned on the copy. In any event the
overall accuracy will be no better than the

August 2017
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Only three new spline parts were required.

original on the machine.

| mill this type of thread, photo 8, as the
cutting in this way places much less load on
the work, on the smaller sizes this can be
significant with conventional screwcutting
as the small diameter of the work will tend
to wind further away from the chuck. In both
of these modifications on these machines
using a smaller pitch of gear keeps the gear
trains within the existing casing which is
good from a safety point of view. m

Ref. 1: Richard Bartlett, Compucut, 17 Lime
Tree Avenue ,Tile Hill ,Coventry CV4 SEY.
Syncron gear Hobbing system, Compucut
Cnc system and Cnc machines. www.
compucutters.com
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Milling a 10 tpi leadscrew

"



MODEL ENGINEERS’

Irc

MACHINERY

Win a Milling Machine!

nter our fantastic competition in
E partnership with Brimarc Tools &
Machinery to win a superb Proxxon
MF 70 Milling Machine and Accessories
worth over £385!
The Proxxon MF 70 Milling Machine
is a well constructed, stable, quality
machine - as we have come to expect from
the German manufacturer Proxxon. This
accurate all round metalworking and drilling
machine is suitable for model makers and
model engineers making mini prototypes.
This is a super little machine, well suited

12 www.model-engineer.co.uk

to modelling work and for the manufacture
of small precision components in a variety
of materials. It has a variable speed 100W
motor 5,000-20,000rpm, cast iron base
and wheel graduations of 0.05mm, with
adjustable zero.

The extruded aluminium compound table
has low backlash leadscrews and adjustable
gib plates for smooth, accurate movement.
It comes with a set of six collets of 1.0mm,
1.5mm, 2.0mm, 2.4mm, 3.0mm and 3.2mm
diameter, and a work clamping kit.

The lucky winner will also receive a

Proxxon milling cutter set, a matching
machine vice and a precision steel vice.

For more details of the Proxxon MF 70,
visit www.brimarc.com

To enter the competition, you will need
to register an account at www.model-
engineer.co.uk (if you haven't already!), log
inand go to:
http://www.model-engineer.co.uk/proxxon

Where you can enter the competition by
answering the simple question:
What is the material of the machine base
of the Proxxon MF 70 milling machine?

Model Engineers’ Workshop



Milling Machine Competition ”
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HACHINERY

Terms and Conditions:
UK only. No cash alternative to the prize. Closing date: 1st September 2017. One entry per person. If you do not wish to receive

communications please state this in your email. By supplying your email/address/telephone number, you agree to receive
communications from MyTime Media Ltd and Brimarc Tools and Machinery.
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Safer

Quorn Electrics

Adrian Garner makes some sensible improvements to a much-loved machine

The Mark Il version of the
Quorn built by the author.

versions of the Quorn tool and cutter

grinder in the 1970's. The Mark |
version had no cover for the belt drive from
the motor to the spindle and had a three-
way forward/off/reverse switch mounted
on a separate plate at the rear of the
machine. This machine would not have met
the safety standards required in industry
even in the 1970's as it had both an exposed
driving belt and allowed the possibility of
replacing the spindle and motor pulleys
to provide higher rates of rotation of the
grinding wheel. The latter is extremely
dangerous unless the user knows when
higher rates are permissible (Professor
Chaddock intended to re-sharpen dies

Professor D. H. Chaddock designed two

14 www.model-engineer.co.uk
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with very small diameter grinding wheels)
and the user does not make a mistake by
accidentally forgetting to lower the speed
for “normal” wheels.

To meet commercial needs, and it
is understood that the possibility of
the commercial use of the Quorn was
considered, a Mark Il version was designed
which included a driving belt cover which
also had the effect of preventing changing
the pulley sizes to any significant extent.
The Mark Il machine looks a little more
elegant but that has nothing to do with its
operation.

The much-adored steel ball handles
were not made for my Quorn Mk II, photo
1. Instead the movements are locked with

split brass clamping pads (much preferred
by the late George H. Thomas and used

on many of his tool designs) as they do

not require the castings to be split with
the inevitable change in bore size. The
clamping pads are drawn together with
ELESA adjustable handles. The handles can
be positioned as desired for any operation
and have the major advantage that they do
not rust. (Any form of oiling on a grinding
machine to prevent rust forms a superb
grinding paste, adding to wear.)

The layout of the electrics on both
versions, however, was not particularly safe.
Firstly, neither included a No Volt release,
an essential in the author’s view as it would
be an unfortunate surprise to plug the

Model Engineers’ Workshop



A No Volt release mounted on the right hand side of the base makes for easy on/off operation
as well as additional safety. Mount on the left if you are left handed.

Jo.sszs
T

| —4BAclearance

j

0.9375— ~—

Tap 4BA

4BA clearance
20.4688

accessories. A commercial No Volt release
was fixed to the right-hand side which,

as | am right handed, is safely and easily
accessible and acts as the on/off switch

for machine, photo 2. The wiring is little
different from adding a switch to the circuit.

Quorn into the mains and turn on the mains
switch to suddenly find it leaps into action.
It would also start automatically after a
power cut. Not great with a grinder. Even
more importantly, if a problem occurs and
itis necessary to quickly stop the spindle, it
would be so easy in haste to flick the switch
from “forward”, past “off” and into “reverse”
with possibly disastrous consequences.

The above problems apply to both the
Mark | and Mark Il versions. The Mark lI
version, however, has an additional hazard.
As a deterrent to running the machine
without the driving belt cover in place the
three-way switch and motor capacitor are
mounted on the removable belt cover. The
connecting motor leads for this assembly
have to pass (out of sight for inspection)
between the pulleys and driving belt and
be long enough to allow the cover to be
opened. The original instructions suggested
that they are taped to stop them coming
into contact with the driving belt. Difficult
to do effectively when the belt guard is
being secured.

The electrical safety can easily be
improved. When | completed my Quorn, |
mounted it on its own base with a draw for
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Safer Quorn Electrics ”

A “forward/reverse” switch is still
required as the direction of rotation of
the grinding wheel the grinding wheel
must always be in a direction to hold the
work against the tooth rest. The required
two-way double pole type is mounted
within the driving belt guard on an angle
plate along with the motor capacitor. In
this configuration, the machine cannot be
accidentally reversed in a hasty reaction
to a problem and, importantly, the bracket
allows all the wiring to be strapped down
so that it does not get caught up in
the rotating belt. The need to open the
driving belt guard to reverse the direction
of rotation is not a great handicap as it
only tends to be required occasionally.

Alock and sensor switch could be
added to ensure the machine will not
operate without the driving belt guard, |
leave others to fit if appropriate to their
environment.

All the above changes can be fitted
retrospectively but the hole for the switch
in the driving belt guard will need filling.

Figure 1 shows the angle bracket to
hold the motor capacitor and switch. The
angle bracket shown in the drawing was
cut from 1/3" (3mm) mild steel plate and is
held in place with screws through a short
length of 3/8" square mild steel.

The bracket should be mounted on the
centre line of the motor plate. The outer
face of my bracket is mounted 17/8"” from
the front edge of the motor plate but if
retrofitting you should make your own
judgement allowing for the already drilled
cable holes.

A terminal block for the wires may also
be fitted under the capacitor and secured
to the motor plate.

Photograph 3 shows the tidy electrics,
the apparent additional rectangular plate
on the motor plate is an optical illusion
- the motor mounting plate was spray
painted on its outside whilst standing on
a rectangular card board box. Inside the
belt cover the print of this shape on the
motor plate from spray overspill does not
matter! m

The tidy electrics using an internal mounting bracket for the motor capacitor and reversing switch.
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\ 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. Pra-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 control across entire speed range, giving chatter
Unique Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
Advanced Torgue Vector control for optimum Powered from domestic 240V Single Phase mains supply.
performance. High Reliability. Made in the UK, IS09001:2008 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 IMO iDrive Inverters.
Industrial grade push buttons and controls.
Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

3-wire control - Behaves |ike 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 ee—u
connection to drive, and supplied with wiring diagram.

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, I P
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA

MITSUBISHI
EER AELECTHIC

[ B I W sutoMmaTioNn SYSTEMS

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

Automation Dealer

Tracy Tools Ltd.
Unit 1, Parkfield Units,
Barton Hill Way,

Torquay TQR 8JG Visit our brand new website A ;
We ship anywhere Mﬁ world erW. traCYtoo S.Com -

PRODUCTS

* Taps and Dies e Endmills

e Centre Drills » Lathe Tooling

e Clearance Bargains © Reamers

* Diestocks e Slot Drills

¢ Drill sets (HSS) e Specials ————
boxed e Tailstock Die Holder BN=r1ti=s

e Drills e Tap Wrenches =

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

Q Tracy TO O].S | re! Fax: 01803 328 157

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




Drill Web Thinning ”

Drill Web
Thinning

Jacques Maurel explains fine-tuning your drills using a further development of his
sharpening system described in MEW issues 245 - 247.

Point splitting

1Grinding inside the flute
(photo 1)

This is possible using a T&C (tool and
cutter) grinder, but difficult, as a special

reground part. Moreover, this machining
diminishes the rake angle and increases
the risk of heel rubbing (for a same relief
angle) as the web thickness is smaller

hinning is necessary for thick
I web drills (the web thickness can
reach 40% of the diameter) and
worth making on usual drills as it lowers

the penetration force (see later for an
experience). In any case you must allow
a few tenth of a mm for the chisel edge
length or the point will crumble (unless
being made of very good steel). This is
usually achieved in one of two ways:
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time consuming set up must be made
for each drill, so it's not a convenient

process for a model engineer having many

different drills to sharpen.
On the photo, a dotted line shows the
boundary between the flute and the

(see the article "3D CAD help for drill
sharpening”).

2 Point Splitting (photo 2)
Two notches are ground along the chisel
edge to create cutting lips (with 0°or a few



degrees rake angle). In fact, it is no more

than making a small drill (using the web)

inside the big one. This is relatively easy

to do on drills even if they don't have the
same diameter.

Figure 1 shows a split pointed two-facet
(thick web and short heel) drill with self-
centering capability, and the result (on a
thick web but standard heel) 6mm drill,
“split” made with a conical grinding wheel
as described later.

This begs the question, why should
| make a (almost) no web drill as | said
previously that this was not advisable
(see the note about web thickness in my
previous article A Look at Drill Sharpening
informed by 3D CAD, MEW 245)

The answer is easy: this new small drill
made (with the web) along the chisel edge
will have a 180°point angle (or about
160°if the self-centering capability is
maintained as described later) in which
case only a small clearance angle will
suffice to prevent heel rubbing. Moreover,
the clearance angle is near B (see drill point
definition in the previous article) so 30° for
120° point angle.

Example:

Sharpening and splitting a thick web
drill, web thickness: e = 0.3d (d = dfrill
diameter).

Using two facets:

First grind the 12° clearance, it's sufficient
to prevent rubbing here (short heel); chisel
edge length: 0.35d. See fig. 2A (the side
views under the face ones are oriented for
the chisel edge to be in the Figure plane).

Point splitting in progress

18 www.model-engineer.co.uk

At this stage it's impossible to use the
drill due to the chisel edge length. If you
split the point along the chisel edge using

a cylindrical grinding wheel (90° edge),see
fig. 2B, the point will be a 0.35d flat drill
that will wander when used, so drilling is
still impossible.

To get a center point, turn the drill in its
Vee (see fig. 4) before splitting. Result: see
Fig. 4.

Notes:

1- The bottom line of the notches must
make a 35° angle with the drill axis
(recommended by drill makers).

2 - The smaller the grinding wheel edge
radius the shorter the remaining chisel
edge so the sharper the point; use a
diamond or better a CBN wheel (for HSS) if
possible, but a standard wheel works well
(see later).

3- It's worth working with a conical wheel
(110°edge) see fig. 2D and photo 2.

This gives three advantages:

® A stronger edge for the wheel due to
obtuse angle (so a longer life for the
small radius).

® More room for the chips when drilling.

® The drill heel is automatically removed
(while this is not necessary for short heel
drills, but is essential on standard ones,
thus avoiding the secondary clearance).

And some inconveniences:

® You'll have to chamfer the grinding
wheel (see later).

® |t's difficult to find such CBN wheels (but
spare wheels for Vertex drill grinding and
thinning attachment will do).

Model Engineers’ Workshop



Drill Web Thinning ”

Dressing the wheel with a ‘Diabolo’ Checking with a template

Using & facets:

After grinding the primary 12°clearance,
grind the secondary 25°clearance to get a 20° ~——
center point; chisel edge length: 0.4d. see 7
fig. 3A.

You can now split the point along the

chisel edge using a cylindrical grinding
wheel (90° edge), see fig. 3B. >\\

Notes:
1 - Here also the smaller the grinding wheel
edge radius, the shorter the chisel edge, but
the center point allows the drill to be “self
centered” whatever this radius.
2 - It's also worth using a conical grinding
wheel here. See fig. 3C.
Practical point splitting process (photo 3)
This description uses dividing blocks
and other items described in my previous
article in MEW 245 with an additional web

thinning jig, its construction is described at 4 Facet Drill Position 2 Facet Drill Position
the end of this article. For Web Splitting For Web Splitting And
Self Centering

The notches are ground by the outer
edge of the grinding wheel (the bottom of
the notches is an arc of cylinder or cone in

Refreshing the wheel with a boron carbide stick The web thinning jig

August 2017 19



place of a plane), an adjusting pin is used -
with an adjuster (see Fig. 5 and photo
10) so that every drill point will have the
same position on the grinding machine.
This is suited to a 3 axis T&C grinder (like
the Stent for example) but it can also be
adapted to simpler grinding rests (see
later).
The grinding wheel must be well dressed
to have and keep a sharp edge. For
this, the wheel must run true (so all the
circumference will be used) and should be
of the largest diameter. O “h
The process is easier to do than to
describe!

Grinding wheel:

| used a Norton grinding wheel ref:

25A60LVG (@125, @20, thickness 6mm) O O

the usual type for web thinning. The first

dressing (cone and front side) was made

with a “diabolo” and the angle controlled w©

with a template (see photos 4 and 5). From

time to time the wheel is then “refreshed” X

with a boron carbide stick (see photo 6).
Adjustment of the jig: (photos 7, 8 & 9)

® Set the adjusting pin (@4mm) in the
medium dividing block protruding for
about 15 mm.

® Set the assembly on the adjuster and
lock with the adjuster’s knurled knob
(S20).

® Set the glass plate (S13) to stop against
the point of the adjusting pin and lock

the glass holding stem (M6 grub screw
S18). [
® Remove the dividing block and pin from N

041D

the adjuster and set it (and lock) on its =

bracket set on the grinder, the cylindrical ' X
part of the pin is used (with a piece
of cigarette paper) to set the plane of

symmetry of the vee in the active plane Y
of the grinding wheel (take a “0"” on the
y-axis collar).

® Adjust the offset (Fig. 5) with a scribing
block (take a “0” on the z-axis collar) this
position is for the bottom of the notch to
make a 35° angle with the drill axis, it's
not a critical value.

Using a cigarette paper to judge a fine clearance And again.
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Zero Rake Position

Zero Rake For Outer
Edges Only

Setting a drill in the jig
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Drill Web Thinning ”

® Adjust the x-axis for the point of the
pin to be just on the edge of the wheel
and set a stop at that position (or take
a “zero” if a hand wheel is available,
according to the type of grinding
machine used).

® Move the x-axis to the left (to clear
the wheel for loading, unloading and
dividing); move the y-axis backwards to
clear the point for about 3mm.

Point splitting a @4mm drill (this being the

diameter of the adjusting pin) (photos 3,

10 and11)

® The drill is set (but not locked) in the
medium dividing block, itself set and
locked on the adjuster, stop the point
of the drill on the glass, turn the drill for
its chisel edge to be vertical (4 facets
drill) or turn 20°anticlockwise from the
vertical position (2 facets drill) and lock.
2 lines are drawn on the glass (using a
carbide scriber) to be used as a template
for the 20° angle.

® Put the assembled dividing block and
drill on the grinder bracket and lock.

® Move the x-axis on its stop, and slowly

21



Table 1: Parts list:

Number | Quantity Name Material* Remarks
S10 1 Adjuster bracket CRS

S 2 Side stops CRS

S12 2 Screws H M5-15 8-8

S13 1 Glass Z4mm thick glass 20x25mm
S14 1 Glass holder 2017

S15 1 Screw Hc M4-8 8-8

S16 1 Screw CHc M5-15 8-8

S17 1 Glass holding stem CRS

S18 1 Screw Hc M6-12 8-8

S19 1 Clamp CRS

S20 1 Clamping knob CRS See text
S21l 1 Screw H M4-8 8-8

S22 1 Rear stop CRS Length 20mm
"' 8-8 - stainless steel, CRS- cold rolled (mild) steel, 2017 - aluminium alloy.

Splitting a 2.5mm drill
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move the y-axis (for grinding the point)
until it reaches the "0”. Move the y-axis
backwards to clear the point for about
3mm, move the x-axis on the left

for dividing, grind the second notch,
take out the dividing block to verify

if the remaining chisel edge is about

a few tenth of a mm long. Adjust the
(micrometer) x-axis stop and regrind if
not satisfied.

Notes:

1 - At the beginning adjust the X stop so
that the drill doesn't touch the wheel and
turn the stop micrometer thimble until
you hear the grinding noise, grind the
other notch at the same setting, and check
the result, Adjust the x-axis and regrind if
not satisfied.

2 - Moving the y-axis slowly when
grinding is essential to keep the wheel
edge sharp.

3 — When thinning many drills, it's worth
beginning by the smallest one as the
wheel edge radius increases as it wears.

Web thinning another drill having a
different diameter:

If you use the same medium dividing
block (used from @4 to @13) you must alter
the Z setting by this value: Hz = (D - d) x
0.577 to keep the same offset, as the drill
axis is moved upwards in its vee when the
diameter is increased.

The Z adjustment being originally made
for the 4mm (smallest drill for this dividing
block), a “0" is taken on the z-axis so that
the Z movement will be increasing with
the drill diameter(as on my machine, the
z-axis moves the wheel spindle).
® For a @6mm drill, the Z setting would be

increased by 1.15mm.
® For a @10mm drill, the Z setting would

be increased by 3.46mm.

It took me less than 1 hour to split all the
drills from 4 to 10mm (photo 15).For drills
bigger than 7 mm, it's necessary to cool
the drill. I use an air jet in the following
way: slowly take 0.2mm on the y-axis,
withdraw, let cool, and so on until the Yis
“0". Most of the time was used for cooling.

This process is also ideal for grinding a
small flat giving a 0° rake angle along the
lip edge (for brass and plastic drilling, see
Fig.6). It's worth turning the drill slightly
so that the “small flat” is made only on the
outer edge of the drill (where the rake is
maximum, photo 16) as the rake at the
inner edge is already very small.

If you use another dividing block, this
will be rarely the case, drills smaller than
4mm are difficult to split, | tried using
a diamond wheel to split a 2.5mm drill
(photo12) and succeeded at the third
attempt, but | think that this doesn't
worth the time spent in fine adjustments.
Drills more than 13mm are usually used
after a pilot hole having been drilled, so
the splitting is of limited use.

Small Dividing Block (from @1.5 to @4)
use a @3mm adjusting pin with 8mm
protruding, keep the same Z offset and set
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4

a new X stop.

Big Dividing Block (from @10 to @26)
use a @10mm adjusting pin with 25mm
protruding, keep the same Z offset and set
a new X stop.

Making the Accessory
(Table1)
Only the “adjuster” will be described here as
the dividing blocks and bracket have been
described in the previous article. All the
glass (513) edges must be ground, a plastic
pad must be set between the grub screw
(S15) and the glass (S13) to avoid breaking it
when tightening.

The clamping knob (S20) is made from
a piece of standard threaded rod stuck in
the knurled knob with epoxy glue. The

Setup for a drilling test at a constant feeding force

adjusting pinis a
piece of silver steel
@4mm, 70mm long,
with a 60°cone
machined at the end
(let a small flat at
the cone end). The
other parts are easy
to make.

Using a bench
grinder with
agrinding
rest for web
splitting
(photo13)

Splitting can be made with the pictured

1

30 .
e

[ %]

| I

10 Adjuster Bracket

28
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grinding rest as the fine adjustments
along x and y-axis are possible using the
knurled knobs.

The z-axis can't be easily adjusted (to
take into account the drill diameter) but
in place you can control the Y infeed (with
a DTl or the depth gauge part of a sliding
caliper for example). The amount Hy =
0.824 (D-d) compared to a "zero” taken
for the 4mm drill.

Drilling test (photo14)

| wanted to compare the drilling
performance of the different sharpenings,
2 drills (@9mm) were compared: a standard
one and a 2 facet split. The drills having
the same helix angle, and pushed with the
same feeding force (82 daN), into a free

A full set of drills, 4 to 10mm ground with
split points

cutting mild steel bar, 10mm thick, N = 580
rpm, the drilling time was measured with a
stop watch. The results were as follows:

® Standard drill: 24 seconds.

® Split drill: 14 seconds. m

A close up of one of the points.

Model Engineers’ Workshop



Ex- display

Items now Visit Our Aylesford Show Room!
Ofeal)’ o End of Now open 1st Saturday of the month
. Requet 11am-4pm

]
your FREE
Catalogue Collect Loyalty Points Online

01622 793 700
raypar VISA 553 &> www.dream-steam.com

Fixing kits & Washers | Chuffersl G Scale Figures I Curve Sett

Wide range of Roundhouse locomotives for instant dispatch!

As stockists of Roundhouse Locomotives, we have a limited range for instant dispatch but you are able to order any roundhouse loco from us onling, which allows you to collect loyalty points!

Large stocks of the Roundhouse white metal parts including loco lamps,
metal jacks, buckets and much more available to purchase!

Full Range
of cast White Home builder parts including basic pressure gauge, Basic
Metal items radio control kits, buffer sets, buffer overlay plus more also available!
In Stock*
On Order In Stock Now*
Silver Lady Due Dec 2017 Millie - Black - 32mm - £628
Billy Due May 2017 Millie - Deep Bronze Green - 32mm - £628
Little John Due May 2017 Sammie - 32mm & 45mm - £628
Russell Due Feb 2018 Bertie - Blue - 32mm - £628

Bulldog Due June 2018 Bertie - Yellow - 32mm - £628

Bertie - Victorian Maroon - 32mm - £628
Bertie - Deep Brunswick Green - 32mm - £628
Karen - WD Grey - R/C - 32mm - £1,792

Lady Anne - Maroon - R/C - £1,474

*In stock as of 21/06/17, please note these laca’s may no langer be available, check stocks anline or call. Little John - Grey with Chevrons - £582

Please note basic range takes 4 weeks from inital order and other locomoatives are in batches. Katie - Blue - R/C - 32mm - £1,513
Batch dates will be in product description. Locomotives in stock will state instant dispatch available.

Dream Steam Works manufacturers a range of PECO Mss SM32 Buffer Stop!
upgrades and enhancements for old Mamod,MSS, ) 32mm (SM32) Track Side Tank Locomotlve_ {32mm/45mm) 909003 £200.00 \ A  Outnow!
Py &PPS J t Flexi Track - 12 Pack 8L600x12  £97.00  Saddle Tank Locomotive (32mm/45mm) 909013 £230.00 3 £4.50
ane anet locos. Flexi Track - 4 Pack SL600x4  £36.00  Side Tank Locomotive Kit (32mm/d5mm) 909011 £190.00
Upgarde Cylinders DSUPCYL £50.00 Flexi Track - Single SL600x1 £9.00  Jubliee Coach (32mm) 990601 £55.00
Ceramic Gas Burner Set DSUPGBS £78.00 Setrack Curve - 6 Pack 8T605x6  £41.00  Maroon Tender (32mm/45mm) 911403 £53.00
Three Wick Meths Burner DSUP3WMB £45.00 Setrack Curve - Single 8T805x1 £6.90  Green Tender (32mm/45mm) 911405 £53.00
Dead Leg Lubricator DSUPDLDL £26.60 Setrack 38 Radius Curve- Single 8T607 £6.90  Black Tender (32mm/45mm) 911401-BL  £53.00
Steam Regulator Kit DSUPSRK £31.20 Setrack 38 Radius Curve - Six Pack  8T607x6  £41.00  Blue Tender (32mm/45mm) 911402-BL  £53.00
Small Brass Chimney Cowl ~ DSENSMCWL  £3.30 Right Hand Point SLEBY5  £4250 Maroon Passenger Coach (32mm/45mm) 911201 £53.00 ) Sgt-a-Curve
Brass Cab Hand Rails DSENCH £4.20 Left Hand Point SLE696  £42.50  Blue Passenger Coch {(32mm/45mm) 911201BL  £53.00  Available in 32mm and 45mm
Brass Side Tank Hand Rails ~ DSENSTHR £5.20 Y Point SLEB97  £4250  Log Wagon (32mm/45mm) 911501 £53.00 with a wide range of Radii
Brass Smoke Box Hand Rails DSENSBXHR £3.10 Small Radius Right Hand Turnout SLEBYI1 £42.50  Goods Van (32mm/45mm) 911101 £53.00
Cylinder Covers DSENCYCV £6.80 Small Radius Left Hand Turnout SLE&92 £42.50  Guards Van (32mm/45mm) 911001 £563.00 £ 1 5
Brass Sand Boxes DSENSBX £12.50 Wagon Turntable and Crossing SLe27 £16.00  Coal Wagon Grey (32mm/45mm) 911505 £53.00
Brass Tank Tops DSENWTT £9.40 Rail Joiners - 24 Pack SLg10 £2.80  Coal Wagon Unpainted {32mm/45mm) 911505-1 £53.00 "
Lubricating QOil SWLUB30 £2.60 45mm (G45) Track Pair of Flat Bed Wagons (32mm/45mm) 911301 £57.00 LS
Meths Burner Wick DSWWK8 £1.90 Flexi Track - Six Pack SLO00XE  £75.00 Straight Track 910003 £34.00 B A
Curve Tipped_ Syringe DSWCTS £2.10 Flexi Track - Single SL900x1  £13.00 Curved Track_ 910005 £34.00 |
460 Steam Oil 500ml DSW46050500  £5.20 Setrack Curve - Six Pack ST905x6  £40.00 Left Hand Point 910001 £24.40
220 Steam oil 500m DSW22080500  £5.20 Setrack Curve - Single STY05x1 £8.00 Right Hand Point BACHMANN 910002 £24.40
Solid Fuel Tablets 980001 £3.50 Setrack Straight - Six Pack ST9U2x6  £40.00
Water Filler Bottle DSWWFB £3.20 Setrack Straight - Single ST902x1 £8.00 Percy and the Troublesome Trucks Set 90089 £220.00
Meths Filler Bottle DSWMFB £2.60 Right Hand Point SL995 £54.00 Thomas with Annie & Clarabel Set 90088 £220.00
MAMOD LTD Left Hand Point SL995 £54.00 Thomas’ Christmas Delivery 90087 £265.00
i i 3 Toby the Tram 91405 £165.00 Bachmann
Point Motor Mounting Plate PL8 £3.60 X
Telford m;gLGO ?52 . Metal Rail Joiners - 18 Pack SLO10 £540 Thomas the Tank Er_wgme 91401 £204.75 18mm Figures
’g"Kd"JI ok e o e Insulating Rail Joiners - 12 Pack  SL911 £3.10 James the Red Engine 91403 £252.85 now in Stock!
acdle Tan rom Dual Rail Joiners - 6 Pack sLot12 £5.50 Percy the Small Engine 91402 £180.00 £22
Brunel MBrunelOG  £440.00 SLATER’S Emily 91404 £250.00
Brunel Goods Set BGS-CC-N  £520.00 . i . . . Annie Coach 97001 £58.00
Tender MTDR £3900 Festiniog Railway Ashbury First Class 4-Wheel Carriage Kit 16001 £73.50 C?a”r':bel Conch 97002 £55.00 SUMMERLANDS CHUFFER
Tanker MTNK £39.00 Festiniog Railway Third Class Ashbury 4-Wheel Carriage Kit 16C02 £73.50 Emily’s Coach 97003 £58.00 These highly developed and precision
Soods Wagon  MOWN — £44.00 ) arwic Slate Wagan Kit 16Wo1 £2000 EMily's Brake Coach 97004 £68.00 - engineered chuff pipes that can bring
Guards Van MGVAN £50.00 - ; 9 ] A Troublesome Truck1 98001 £59.50 :
g Festiniog Railway 2 Ton Braked Slate Wagon Kit 16W03  £26.60 the real sound of a working steam loco
Telford Tender MTDR-T £45.00 - ; ] Troublesome Truck 2 98001 £59.50 . A
Festiniog Railway 2 Ton Unbraked Slate Wagon Kit 16Wo4  £2540 | o ST Wagon 08015 £56.00 A wide range always in stock!
\é\{ar De.parlmenl Light Rallwaysl K Class Skip Wagon Kit 16W08  £19.50 Tidmouth Milk Tank 98005 £39.00 Specials can be ordered on request
inorwic Quarry Slab Wagon Kit 16W08  £25.50 $.C Ruff 98010 £70.00
Dinorwic Quarry "rubbish” Wagon Kit 16W09  £25.50 E;(plo;‘/:‘s’ Box Van 03017 £55.00 5
Slaster's Mek-Pak 0502 £5.00 Open wag"” ﬁ'”: gggg ﬁgggg £2
; i ‘s Mek-Pak Brush 0505  £3.70 Open Wagan Re - .
Wide range of G scal& igures in stock! Slaster's Mek-Pak Sodor Fruit & Vegetable Co. Box Van 98018  £56.00 inc. P&P
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One Man
Lathe

and
his

Myford 254 Lathe ”

Jim Kent and his Myford 254

Minnie Traction Engine

s with many people of my era |
A served an apprenticeship, did my
National Service then started work!
| served my time as a machinist at Alfred
Herbert's in Coventry so have always had
a keen interest in machine tools. A working
lifetime of running my own production
machine shops left little time for hobbies,
but Model Engineering has always figured
and during this time | built most of a
“Minnie” traction engine, photos1& 2, on a
Myford Super 7 along with a Myford vertical
mill. | changed the Super 7 to a Myford
254 and it was this machine that | used to
complete the traction engine along with
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other projects on the larger more robust
machine. In this article, | will describe using
the 254 in a home workshop with some
of my projects and associated setups to
give an idea of how the lathe performs and
maybe offer the odd tip for fellow model
engineers / home machinists.

| purchased the Myford 254, photo 3, in
1994 after using the Super 7 since 1973. The
machine was supplied new by Percy Martin
of Leicester in 1989, based on its condition
it had only had light use from new. The first
job was to acquire a single phase motor to
replace the original 3 phase unit. The motor
was purchased up the road from Myford

Nottingham (the good old days!)

The machine is a professional tool with
hardened bed ways and with the headstock
enclosing the back gearing and tumbler
reverse gears in an oil bath, with splash oil
feed to the spindle bearings. Being slightly
larger than the S7 it is noticeably more rigid,
with a good speed range.

For the first years of ownership |
completed numerous model internal
combustion engines and Stuart Turner
steam models. One of my projects was
a Stuart Turner Sirius Twin high speed
steam engine. The reason | mention this
one is because the block of the engine was
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mounted on a faceplate, photos 4 & 5. The
machine coped with the operations for this
engine with ease. The chuck or faceplate is
mounted on three studs and gives a positive
and accurate location to the lathe spindle.
This mounting method has the benefit of
being quicker than a spindle nose thread that
requires fastidious cleaning of both male and
female threads between setup changes.

By far the most useful addition to the
machine was the addition of an inverter
variable speed drive. | purchased a dual
voltage 3 phase 3/4 hp motor and installed
this in place of the original single-phase
motor. This modification transformed the
machine adding speed control and reverse.
Drilling, tapping and reaming are a dream
with the fine control available. | would highly
recommend this modification to any home
machine owner.

Additional Tooling

Over the next few years of ownership

| purchased additional items of tooling
that were not supplied with the machine;
notably a 4 jaw independent chuck,

Facing the cylinder head
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The business end of the Myford 254, note the wall mounted inverter

faceplate and a rear tool post. These were
obtained before the sell off of original
“Myford” in Nottingham. The last item |
purchased was a gear set to enable metric
threads to be cut as the machine is an

Line boring the Sirius cra

nkcase
imperial in its standard guise. The first
chuck I purchased was a 4 jaw self centring
unit to compliment the 3 jaw as supplied
with the machine. This chuck is used a
great deal for general machining as it has

a much better grip with the extra jaw and
less pressure required to hold fragile items.
Avery useful item purchased from eBay
was a British made Keats angle plate, when
mounted on the face plate this provides

a great fixture for holding jobs for offset
machining - with suitable counter weights
where necessary to maintain balance.

The machine uses a “Dickson” style tool
post with removable holders locked with a
rotating cam assembly. This gives a reliable
means of holding a variety of tools with
the repeatability of centre height that is so
important.

| felt the need for some collets, which
can be very useful for some operations
as they can give greater accuracy and
repeatability. As nothing commercial
was available at the time i decided to
make up my own using ER 40 collets
giving a maximum holding diameter of
Tinch - this matched the through bore
of the 254 spindle. This involved buying
a commercially available collet unit with
a parallel shank including the nut, peg

Model Engineers’ Workshop



spanner and a backplate from Myford. |
shrunk this into a steel body mounted on
the backplate, photo 6. This has been a
very successful item of tooling that has
been useful on a number of occasions.

Current Projects

Having recently completed a Stuart Turner
Double 10 I turned my attention to a larger
model from the ST inventory; a Stuart
Turner No. 1.

The ST No. Tis a single cylinder vertical
engine and with a 2" bore and stroke
and an overall height of 13 1/2". This is
a sizeable project for a home workshop
although | appreciate the large size as my
eyes will not have to deal with any 12ba
screws on this one!

The engine has one cast vertical support
with a machined second support from base
to cylinder block. The machined support
was turned in the 254 from a flat blank.
The intermittent cutting caused some
initial issues which | got round by using a
positive rake cutting tool. This tool coped
well with the intermittent cut and speeded
up the initial roughing out of this part to
give the round form for the centre section
of the support with the integral square
foot to mount to the base, photo 7.

The cylinder was setup in the four

Boring cylinder in four-jaw
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jaw chuck for machining and boring
operations, photo 8.

The machine coped with ease
completing the No 1 cylinder which
is quite large at 2 inch bore,
the irregular shape made it
necessary to use the 4 jaw
independent chuck. While
the 4 jaw was mounted it
was used to machine the
mild steel column turned
from a length of 11/2in X
1/2 in BDMS flat supported
by a running center. The
intermittent cutting was
made easy with the aid of
an Eccentric Engineering
tangential (positive rake) turning
tool.

The next part of the engine needing
the 4 jaw independent chuck was the
conrod. This is supplied by Stuart as a
mild steel forging. Holding the part on the
opposite “small” end and using a small
centre for support; the seating for the
gunmetal bearings were machined.

By far the largest job on the machine to
date is the flywheel for the Stuart Turner
No 1. At 7 1/4 in diameter it was too big
to fit in any of the chucks and therefore
it had to be mounted on the machines

Flywheel mounted on faceplate

Myford 254 Lathe ”

ER40 collet chuck

faceplate, photo 9.

Two clamps were used at 180 degrees
and the casting set running true, no
balancing had to be employed with this set
up. To get the spindle torque to machine
such a large diameter the back gear was
used to keep the inverter frequency up
to 40/50 hz this gave around 80/100 rpm
with carbide tooling. This setup provided
plenty of power to machine the outside
diameter and face, normal direct drive was
used for the facing, drilling, boring and
reaming of the bore.

| hope | have demonstrated some of the
capabilities and versatility of this lathe and
through the words and pictures given an
indication of its strengths.

In summary, the 254 has shown itself
to be an impressive machine for the home
workshop. It is a larger machine than a
Super 7 or other lathe that could possibly
be bench mounted - its robustness is
evident from the stand through to the
headstock and bed. If you have the space
and wish to pursue projects of a larger
size the 254 will be an excellent workshop
companion. Highly recommended! m
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Drill on grinding wheel

he carriage is pulled away from the
wheel and the grinder is switched on.

The carriage is then brought to the
wheel and onto the stop, this should give a
light grind. After the initial grind check the
face of the drill - we are looking for a clean
face all the way across the cutting face. If
not advance the holders by moving the
carriage stop screw two turns to bring the
drill closer to the wheel and try again. Then
slacken the clamp and turn the holder-
indexing ring to the next position and lock
the clamp and grind the other face of the
drill. Photo 23 shows a 13mm drill ready to
sharpen in the ER collet.

Most of the setting up is done by
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Drill sharpening
With A Cutter

Will Dogget makes a useful pair of accessories to
aid drill sharpening using his cutter grinder. Part 2

following the original drill contours. If you
come across a badly shaped or damaged
one, use one of a similar size and good
condition to set up and then change to the
damaged one to grind it.

Do not be tempted to take large cut as
this will overheat the drill and damage it
and render it useless.

A Large drill grinding jig

After making the ER drill grinding jig, | later
found that | wanted to grind some lager
drills in particular a 1-inch drill. As the ER
grinder was only designed to hold drills up
to 16mm this drill was too big so | needed
to find a solution to this?

The first thought was to use a standard
vee block as this seemed the most obvious
thing to use. The main problem with this
was the land on the drill was not supported
all the time when the drill was turned to a
new position it tipped into the helix, photo
24, so a solution had to be found.

As the vee is the right form for this a long
vee block was required but as | did not have
one the right size an alternative was sort.

Looking at a piece of two-inch angle
photo 25 | had a flash of inspiration it looks
to me that with some imagination a vee
block of some sort could be made from this.

A piece of the angle that was about
5-inch long was held in the vice and a

Model Engineers’ Workshop



The vee block and the helix

Testing the drill and angle

1-inch diameter drill was placed in the vee
of the angle, photo 26. | then rotated the
drill and there was now no rocking on the
land as | turned it. (The land on a drill is

the narrow part of the body that runs full
length of the drills helix - this is the bit that
is the full size of the drill). So, the angle was
going to be the basis of the large drill jig.

The first thing to do was make a sketch of
the basic idea, this also had to incorporate
a flat bottom for the vee to sit on so that it
could be mounted on the tool grinder.

The other requirements were a backstop
with a way of moving the drill forward as
the grinding progressed also a clamp of
some sort to stop the dills from moving
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Scrap angle

when being ground.

The general arrangement and sizes for
the Vee block and support are shown in
figs 7 and 8.

The Vee block

To make the vee block the piece of scrap
angle that | had found in the workshop,
50mmx50mm and about 5mm thick, and
used as a test was put in the bandsaw. The
ends were cut to remove the welding and
another bit that was welded on one side
this can be seen in photo 27. The finished
length was 115mm. The base for the vee
block was the cut this was a piece of 20x60
cut to125 long this was then welded on to

Drill Sharpening

the angle shown, photo 28. The plate to
hold the over lock clamp is a piece of 40
x 50 x 6 welded on the top of the angle,
30mm from the front, photo 30.

After the welding was finished a 5/16"
hole was marked out and drilled in the back
of base for the depth stop/adjuster arm
then the holes for the overlock clamp were
drilled. The stop/adjusting rod was made of
5/16" steel and is 200mm long and held in
place with a 2 BA socket head grub screw.
To hold the stop/adjusting screw in place
a piece of 10 x 20 x 55 steel was drilled
with a 5/16" hole, 5mm from the bottom
and a hole drilled and tapped M6 at 32mm
centres. The stop/adjusting screw is an M6




large head screw, 60mm long and with a -
knurled finger ring at the end of the thread Flg]
so that it makes it easy to turn. Thereis a - -
knur!ed Iocking nut to the back of thg screw 15> | 20,
that is 15mm dia and 15mm overall this has
an 8mm section of knurling on it the rest $
of it is smaller diameter. The finished stop/ 50 ‘
adjuster can be seen in photo 32. The next \
thing was to drill an 8mm hole in the side of
the base this is to support the vee block in i
|

the base.

To check to see if it was all going to plan so LT" a 195 >
far, the parts were put together to see if they
fitted - all was OK as shown in photo 33. 30 40 |

The overlock clamp required a large foot
to hold the different sizes of drill, this was
made from15mm steel 18mm long which
has an M6 thread fitted and this is fixed
to the over locking clamp with a piece of + +
6mm threaded rod 90mm long shown in
photo 31.

50

60

The support

Photograph 35 shows the construction
of the support.The support was made of a
block 60 x 20 x 75 long and two pieces of |
50 x 5 x 65 all steel and held together by L]
M6 socket head counter sunk screws. One Vee Block 15— =i
of the uprights is tapped M8 and the other
is drilled 8mm this for the clamp, as photo

Cutting the angle
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Drill Sharpening ”

Front view of welding Rear view

36 shows. -
The support clamping bolt is a piece of Flg'8

8mm rod with a large head screwed on to
it, made of 20mm dia steel 50mm long and - -

tapered at the end to fit the locking handle. - - @
The other side of the support is tapped

so that the clamp will tighten, photo 34.
The locking handle is made of 5/16" rod
turned down on both ends to 6mm this

is then threaded one end to fit the large
head screw and the other a 25mm diameter
plastic ball is fitted.

The reason for the clamping bolt to be
made with an angled handle is so that it
will clear the overlock fixing plate. As all the
fixings and clamp need to be on this side to
give clear access to the drill when grinding as
this is done on the left side of the jig.

After all the parts were made it was time to
fit them all together before finishing, photo
37 shows the assembled parts before moving
to the grinder. :

Photographs 38 and 39 show testing the
jig on the grinder, as you can see the grinding
is also done on the face of the wheel.

After the test was done, | decided that
the front face was in the way when grinding N I
so this was machined as photo 40 shows. ‘

The results of the machining are a much Vee Block Support - 75 “
cleaner front face with no interference with

55

-

60

The overlock plate mount The overlock with large foot
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The clamping bolt

Fixing screws in base

the grinder itself, photo 41 shows it back
in the jig. At the same time the 8mm hole

in the base was made into a 25mm long
slot, after the photo was taken, this is to aid
positioning when setting up.

After the test run positioning the second
edge of the drill accurately for grinding it
was difficult to get it level. The solution
was a setting arm to get the edge straight.
After some experimenting with all sorts of
options the one shown in the photographs
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The assembled parts

Stop arm adjuster

ase before the

slot was cut
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The setting arm hinge post

was the one | used. The hinge post is 20 x
20 x 10mm and has a M6 tapped hole in the
face, it's welded to the side of the angle at
the top of the vee about 10mm from the
front edge, photo 42.

The arm is made from some 15mm x 3mm
stock and has a 6mm-slot cut in it this is to
allow for some adjustment. The arm is held
in position by a M6 socket head screw and a
washer the front of the arm is bent around

August 2017

to 105degs and must be level with the base
of the jig, photo 43.

The nearly finished arm is also shown in
photo 44 and the next photo 45 shows
the arm setting the drill lip level.

The next job is to paint the bare steel and
chemically black the other parts that are
not plated, this was done and is shown in
photo 46.

The material used was all from workshop

The setting arm under consecution

Drill Sharpening ”

stock and as such is a little on the large side.
The idea of cutting it down to a smaller size,
| did not consider as the more mass there

is then there is not so much vibration. Also,
what was | going to do with the waste?

To use the large drill grinder jig
With the grinder switched OFF mount

the large drill jig onto the grinders table
and bolt it at about 59 to 60 degrees to
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The setting arm and drill

The painted and blackened jig showing new 8mm slot

the grinding wheel face. This will give
approximately the standard Point angle of
118 degrees to the drill.

In the unlikely event that you are going
to drill thin sheet material with very large
drills reduce this angle to 70 deg this is 140
degin total.

The place the drill to be sharpened onto
the vee and bring the setting arm over and
holding the drill and arm together then
operate the over lock clamp to hold the drill
in position as shown in photo 37.

Having locked the drill in the vee check
that the drill is straight with the setting arm
photo 45.

Now bring the stop/adjuster to the end
of the drill and lock the stop in place as was
shown in photo 33.

Next set the drills lip clearance, to achieve
this set the wheel height and the angle of
the drill holder to angle of 10 to12 deg this
is done by eye following the original angle
the if this is possible. It is now time to check
that the drill is close to the wheel face by
moving the carriage in front of the grinding
wheel so that the drill is jut touching the
wheel. This is done with the add of the 8mm
slot in the base. The position of the drill and
grinding wheel when ready for grinding is
shown in photos 38 and 39.

38 www.model-engineer.co.uk

Now move the carriage away from the
grinding wheel by moving to the right and
then switch on the grinder. It is now time
to see if the setting up is correct by making
a pass across the face of the wheel, there
should be just a light grind at this point. If
the grind is to big then stop and readjust
the drill as a big grind will overheat the drill.

With the carriage pulled back again away
from the grinding wheel turn the grinder
OFF and release the clamp and turn the
drill over and line it up with the setting
arm again keeping the drill against the
stop. Then lock the clamp then restart the
grinder and repeat the grind as before.
After the two passes check the progress
of the grinding if more is required to be
removed. Advance the adjusting screw by
one turn and then put the drill back in the
holder against the stop and clamp the drill
in position and repeat the grinding. Repeat
this until the drill ground all the way across
the lip angle.

After a lot of grinding with a 150 mm or
under diameter grinding wheel the drill lip

angle on larger drills could become concave.

The concavity on the drill means that the lip
angle will become weaker. To overcome this
concavity on make the drill a four-facet drill
this means that instead of two lip angles on

Drill set up and clamped in the jig

the drill there are four.

To do this grind another angle behind the
first of between 12 and 15 deg both of equal
width to the first, photo 48 shows a drill
ground with four facets.

For more information on drill grinding
| can recommend Harold Halls book Tool
and cutter Sharpening number 38 in the
workshop practice series. B

A four facet drill

Model Engineers’ Workshop
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Original designs...
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Hand built to order...

We build models in small batches and this enables us to keep prices
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GWR black and BR lined green.

Limited to a single batch production this year there will be no further
deliveries until 2021. Order reservations will be accepted on a first come,
first served, basis. An early order reservation is recommended. Delivery is
scheduled for October 2017.

SUMMARY SPECIFICATION
¢ 5 Inch Gauge ¢ Boiler Feed By Crosshead Pump And
e Coal-Fired Live Steam Hand Pump

o Stainless Steel Motion

* Sprung Axle Boxes With Needle Roller
Bearings

o Etched Brass Body With Rivet Detail

o Safety Valve

o Extra Steam Valve On Turret For Customer
Fit Injector

o Available In Choice Of 3 Liveries

o Delivered Painted And Ready-To-Run

¢ 12 Month Warranty

¢ 2 Outside Cylinders

e Stephenson Valve Gear With Slide Valves

e Cast Iron Cylinder Blocks (Bronze Liners)

e Steam Operated Cylinder Drain Cocks
(Okadee Type)

¢ Displacement Lubricator

o Silver Soldered Copper Boiler (CE Marked
And Hydraulically Tested)

¢ 6 Element Semi-Radiant Superheater

¢ Pole Reverser

45xx in BR lined green

Registered in England & Wales no. 7425348

AN EXHIBITION STANDARD MODEL AT HALF THE PRICE OF A ONE-OFF PROFESSIONAL BUILD!

APPROX DIMENSIONS

Length 1067mm
Width 292mm
Height 368mm
Weight 60kg

Your choice of ways to pay...

You can reserve your model now with a deposit of just £1,995.00. You will
be asked for an interim payment of £2,500.00 in May and a final payment of
£2,500.00 in October 2017 in advance of delivery. Alternatively, you can pay
your deposit of £1,995.00 and then pay just £500.00 a month for 10 months.
Delivery will be made when payments complete.

Delivery and packaging charges extra according to country.
We will buy back your model...

This model offers exceptional value. Low production numbers create the
prospect your model will appreciate over time. Such is our confidence we
are willing to re-purchase mint condition examples at the full price paid. Full
details with your brochure pack.

“As an award winning professional model maker it was my

| pleasure to supervise the design and development of the 5
inch gauge GWR 45xx Class for Silver Crest Models. This is a
superb model that captures the elegant lines of the original
and is an assured performer on the track.
As a builder of steam models for 20 years | am well placed
to appreciate the remarkable value for money this model
represents”

Mike Pavie

Request your free full colour brochure today...
Find more information at www.silvercrestmodels.co.uk

or e-mail info@silvercrestmodels.co.uk

Alternatively clip the coupon below, or call 01788 892 030.

S0 Te R (BT U[EJ W0V To: Silver Crest Models Limited,

. . Wroxton Business Centre,
Please send, without obligation, Bragborough Farm, Welton Road,
my free 5” gauge GWR 45xx

Braunston, Northamptonshire
full colour brochure NN11 7JG.




A pair of quick
change gearboxes

John Crammond recounts making and fitting a pair of home-made gearboxes

any years ago, | was struggling
M through a rather uncertain period

and worried that | might have to
part with my faithful old Myford Super
7 that I'd bought secondhand in 1970.
Presented with the possibility of being
lathe-less | decided to make a machine of
my own, and over the next few months
patterns were made for all the major
components and cast in iron at Birchenlee
Foundry in Colne Lancs. At that time, this
was run by a wonderful gentleman called
Mr Slinger who | was horrified to learn
some years later had lost his life in a road
accident. I'm not sure whether the Foundry
is still operating, but | always feel a tinge
of saddness that of the thousands that
once were the cornerstone of our Industrial
Revolution, only a tiny handful still remain.

To cut a long story short the lathe was

finished and as the mandrel ran in the
time-honoured configuration of large
twin opposed Timken rollers at the front
and equally robust ball races at the rear,
rigidity and hence performance was
excellent. Ironically my circumstances
improved and the threat of losing my
Myford evaporated. My home made lathe
continued to perform impressively as a
backup machine when | came across an
article on Quick change gearboxes, written
by Mr Alan Buttolph appearing in the
winter 1990/91 MEW. In it he describes the
construction of a box predoinantly based
on the Sparey plans that may possibly still
be available from MAP (I believe plans and

Gearbox fitted to the ‘Crammond’ lathe

castings for a development of the Sparey
design, the ‘Machin’ gearbox, are available
from Hemingway). Like Mr Buttolph |

too had considered the Sparey box but
had discounted it because of its bulky
size. However Alan had persevered and
redesigned the whole using 28dp gearing
in place of the 20dp ones. This effectively
shrunk the dimensions to 6" long by 4.5"
wide and high, resulting in a very compact

box of similar size to Myford's own.

The attraction of such an addition
was very persuasive, but being unsure
that the box would be a success and also
being reluctant to make what seemed like
irreversible changes to a perfectly good S7,
| decided to make a box for my home-made
lathe where holes drilled etc. were of less
consequence if the project failed. However,
the box was completed without too

View inside the gearbox
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Input end of gearbox
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many problems and is shown in one of the
accompanying photos. Those eagle-eyed
of you may have noticed a familiar cover

to the change wheels which is indeed of S7
origin. It fitted perfectly and saved me hours
of sheet metal work which is a skill | readily
admit that | do not possess. It was included
in a list of Myford spares by one of MEW's
regular advertisers costing, from memory,
£25 complete and finishes off the back of
the lathe nicely. The box has been running
now for some years and doubts | may have
had concerning the durability of 28dp gears
have long since faded.

My story moves on to one of those
infrequent times when all projects have
been finished and the workshop and
machines are all clean and tidy. Looking
around for something to occupy my time,
my eyes fell on the unthreaded portion
of the Myford leadscrew, and a decision
was made, with the experience of the first
QC box behind me, to make a second one.
With every good intention of keeping
the workshop clean, little did | suspect
how quickly the best laid plans would be
abandoned in the heat of battle.

Mr Buttolph's article was resurrected and
a start was made on the fabricated casing,
again made out of 5mm steel plate. | had
forgotten over the years the monotony of
cutting 23 gears with a total of 844 teeth,
nor had | fully appreciated the difficulty of
shaping and fitting the box’s central pillar
(which provides the housing for the inner
bearings for input and output shafts). This
has to be contoured exactly to the lathe bed
in the right location and line up with the
leadscrew axis. In addition it provides a major
anchorage point for the whole box; success
was achieved only after hours of fitting plus
a cheap adjustable profile gauge and a tin of
engineers blue. The procedure is well known,
apply blue, test, file, repeat again and again
until; satisfactory contact areas are seen.

I'm not going to describe the
construction of the boxes as it followed
closely the eloquent and comprehensive
narrative in Mr Buttolph's article which is
accessible from the archives if you subscribe
to the On Line issue. With the knowledge

42 www.model-engineer.co.uk

Gearbox fitted to Super 7

gained in constructing the first box stored
away | did make a couple of minor changes
firstly to the small ballraces used, that | was
able to increase in size. | also provided a
dedicated output shaft instead of using the
lathes leadscrew for this purpose. This was
later joined to the leadscrew using a sheer
pin to provide protection for the gears.
This enables the gearbox to be installed or
removed without the need to dismantle
the output train of gears. Where Alan had
pressed two gears onto a common axle, |
made one of the gears integral with the axle
leaving only one gear to be attached. | also
provided a positive means of lubricating
the clever epicyclic 7/1 reduction via an axial
hole through the right hand end of the
second motion shaft where oil or grease

is needed. As you can see a grease nipple
closes off the hole to the ingress of dirt.
Lastly I made the right hand bearing for the
output shaft in steel with a bronze lining
which can be cheaply replaced in the future
should any wear occur.

| had not remembered that there
were a couple of errors in the original
drawings and groaned with frustration
as | had to remake the side members of
the fabricated gearchange levers. Apart
from the difficulties already mentioned,
other aspects requiring extra care are
the two trains of three gears in each of
the two gear change levers which must
mesh with minimum backlash yet revolve
freely. Similarly the planting of gears in
the epicyclic gear reduction arrangement
needs care and precision. Of course success
or failure of the transfer of power through
the gearbox relies to a large extent in the
accurate placing of the selection lever
locating holes in the front plate. Each hole
has to be dealt with individually and is best
drilled with the aid of a guide bush screwed
into the lever. In fact | used two bushes, one
sized for a reaming sized dfrill, the second
being sized for the reamer itself.

Alan had forewarned of “mutinous”
feelings when it came to butchering the

Model Engineers’ Workshop
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leadscrew and | have to confess to such
emotions as | removed the end nine
inches. The difficulties he experienced
with machining the shortened end did not
materialise as it disappeared down the
cavernous mandrel of my Colchester. With
a cleanup of both inside and outside of the
casing, followed up with a few coats of grey
paint plus of course a meticulous cleaning of
all gears and moving parts, a final assembly
with oil and grease was uneventful and the
box ran smoothly and quietly.

No alteration was needed to the change
wheel cover, however as it was now 5mm

Information plate engraved on home-made pantograph

further back, it was possible that swarf
travelling through the lathe mandrel
could fall inside the cover with disastrous
results. A short piece of aluminium tubing
machined to a wringing fit on the end of the
mandrel ensured the any turnings would
now exit safely outside the cover again.
Information plates were engraved on
my home-made pantograph engraver and
finish off both boxes nicely. To any one with
a boxless lathe and with mangled fingers
through reaching behind banjos to change
wheels, and who does not possess the
several hundred pounds needed if you can

locate a Myford box, think of the benefits
and convenience of instant threads and
feeds. One of my original doubts about
adding a box to a Myford was a belief that a
changewheel lathe was more versatile than
one with a box. WRONG. John Peters in his
article in MEW issue 65 explains that the
reverse is in fact the case.

If you have the time to spare and the
facilities to cut gears | would urge you to
read Alan Buttolph'’s original article and
have a go. The financial outlay is small, and
as the old saying goes, nothing ventured
nothing gained. m
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Readers’ Tips z-o.

Easy Setting

George Barczi wins this month’s Chester Vouchers with advice
for four-jaw chuck setting

A lot of Hobbyists; along with some professionals of old, have
during their 4 jaw set ups over the ages, resorted to using white
paper or similar to eyeball a 4-jaw setting prior to truing up with
a DTI. Itis surprising how accurate the eyeball method can be, itis
said that the normal eye sight can be accurate to within five thou’ -
0.005" so before the common use of DTIs turners and machinists,
including myself, placed a white background under the 4 jaw chuck,
and using a surface gauge quite regularly achieved near accurate set
up without resorting to DTls, especially if the article didn't need to
be absolutely within tolerance.

| still use my small surface gauge on occasion to set up in a 4 jaw,
mainly when machining cast cylinders on kit parts which are not

THETIP OF
M ON TH o /// ‘
WINNER: /

completely round, as we all know, and has proven to be effective
method prior to machining the bore to size. I know a lot of people
use a faceplate to set up but sometimes a faceplate can be over kill
(as in my faceplate size) for a small cylinder so | use the 4 jaw.

What | have done is to fix up a permanent white ‘backsplash’
behind my chuck & also attached similar to the saddle so | can
eyeball from the top & front as needed. All | have used is a piece of
white plastic table top cover remnant from a previous use, bought
cheaply from a local homeware store, it also helps to reflect light
from the lathe lamp & fluorescent ceiling light which, for many of
we elderly is an extra bonus, plus added protection when machining
cast iron which we all know is a pain in the proverbial, another
advantage, being plastic coated, can be used to scribble with dry
wipe marker any odd note or figures for handy reference.

chesterhobbystore.com to plan how to spend yours!

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 ‘Readers Tips’, and you could be a winner. Try to keep your
tip to no more than 400 words and a picture or drawing. Don't forget to include your address! Every month I'll chose a selection
for publication and the one chosen as Tip of the Month will win £30 in gift vouchers from Chester Machine Tools. Visit www.

Please note that the first prize of Chester Vouchers is only available to UK readers. Other prizes are at the discretion of the Editor.
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Fitting a Digital

Readout to a
Warco WM-16 Mill

The Warco WM-16 has been around for a good while now, and remains a popular
choice of benchtop mill. David Addison found that adding a DRO brings many benefits.

years and have always had a desire to

learn model engineering. So, about 16
years ago | bought a second hand Myford
ML7, but I never had the money to get all
the tooling required (getting a lathe is only
the start and it is easy to spend the same
again and more buying all the tooling bits
required). It also turned out that the lathe
bed was quite worn and really needed a
regrind, so it only got used occasionally.
After retiring | decided that | would like to
have a ‘proper go’ at model engineering,
and, rather than going down the route
of having the bed reground on the ML7, |
bought a Warco 250VF lathe and a WM-16
mill at the Alexandra Palace show in 2013,
then sold the Myford.

| then spent the next few months
learning the skills required to use the lathe
and mill, by reading Harold Halls books
(Lathe work and Milling complete courses,
which I highly recommend), making small
items from the books (I have not made
them all yet!). However, | found it more

I have made R/C model aircraft for many

Choosing a mounting point for the y-axis
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difficult to use the mill than the lathe, using
the hand wheel markings, and having to
allow for leadscrew backlash, so | decided
to look into fitting the mill with some form
of DRO.

Initially, it seemed that the cheaper scales
with remote readout connected via a usb

connector, as sold by the usual well-known
retailers, would suit my needs. However,
after a little more research, it seemed that

| would be paying about £200 or so for a
system that could easily be damaged by

oil and swarf. Also, forums views indicated
that these systems are not as reliable or as
accurate as one would hope. So that left the
likes of the ‘proper’ DRO systems, which use
glass or magnetic scales. The cost of these
systems is considerably more, but then |
thought that | might as well pay twice the
price and get something that should last
and be accurate. My choice in the end was
a system called SINPO (not Sino), and was
available from a Singapore supplier, who
uses an agent in the UK. It came with a1
year warranty, with return to Nottingham
(this seemed better, should | encounter any
problems, than having to pay postage to
Singapore).

Having chosen a supplier, | then had to
decide what length of scales | would need.
To do this | measured the maximum travel
of each of the Mill's axes and these were as
follows:

X-axis - 493mm

Y-axis - 155mm

Z-axis (head, not quill) - 280mm
Other considerations were:

Mounting length available for mounting,
without the scales overhanging and getting
in the way (the total length of glass scales

Model Engineers’ Workshop



The end of the table

surface)

is more than the reading length) - see fig.
1for dimensions of scales used on this
installation.

Whether to mount the x-axis scale at
the front or rear of the table. If mounted at
the front it would be easier to fit but would
mean | would have to lose the mechanical
travel stops and | have found these to be
very useful. Additionally, | had already
fitted a homemade power feed to this axis
and had modified the mechanical stops to
function as both mechanical and electrical
stops for this. My preferred option,
therefore, was to fit the x-axis scale to the
rear of the table. However, this would result
in some loss of y-axis movement due to the
thickness of the scale chosen. Some scales
available are slimmer but more expensive
than the product | intended using, these
being 22mm wide without the mounting
plate or the protective cover. | figured that
I didn’t need the mounting plate for the
y-axis as the scale was being mounted to a
machined surface. | also figured that | could
dispense with the cover as the scale would
be mounted with the seals downwards and
| could stick a plastic cover over the scale to
provide some more protection. This would
still mean a reduction in y-axis movement

August 2017

Hole positions transferred to cross slide (just visible on the dark

Drilling mounting plate

of 22mm. Looking at the movement of

the cross slide it was apparent that the
movement was limited when it contacted
the cap head screws that secured the
concertina protective cover for the head
dovetailed column. By replacing these with
button head screws | could save about 4mm
(more if | replaced them with countersink
head screws). With button head screws the
total loss of y-axis movement would be
18mm, which | decided would be acceptable,
considering that | would be retaining the
mechanical and power feed stops.

My final scale size choices were:

X-axis - 150mm scale

Y-axis - 500mm scale

Z-axis - 300mm scale

Fitting the scales
Y-axis
Itis important to mount the scales with the
seals downwards (x and y axes) or pointing
away from the machine, in the case of the
z-axis). Towards the end of this article, photo
22 shows that this has been achieved and
it should mean long term reliability due to
minimum likelihood of dirt or fluid ingress.
Firstly, after removing the power feed
unit (in my case) or the left-hand wheel if

Warco Digital Readout ”

Holes drilled and tapped

no power feed is fitted, | moved the table
over to the extreme right-hand side, to
access the best way to mount the y-axis
scale. The scale is best mounted on the
left-hand side, as the table locks are located
on the right hand side, which would make
it impracticable to fit the scale to. The
WM-16 has a base with sloping sides so

| determined that it would be best to fit
the scale to the side of the cross slide and
mount the reading head to the flat section
of the base. This made for a neat and
straightforward installation. With the scale
mounted to its mounting plate and with
the use of spacers, photo 1, it protrudes
far enough out to clear the angled part of
the base and allows for the reader head to
be mounted to an angle bracket located on
the flat section of the base. There is also
just enough depth on the cross slide for this
to be done and allow the protective cover
to be fitted (the side of the cover had to be
angle outwards a few degrees to clear the
reader head mounting bracket, as can be
seen later in photo 21).

The first operation was to fix the scale
mounting plate (these were provided by the
supplier for each of the scales and are 9mm
thick aluminium with pre drilled and tapped
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Mounting plate in position

Table centralised for stability on removal

holes for mounting the scale to), to the side
of the cross slide. The ends of the cross slide
were cleaned of black paint, photo 1, and
marked with a permanent marker photo
2, to aid laying out the best positions for
the tapped holes. Having decided the best
position for the holes, the mounting plate
was drilled for these positions, photo 3.
The hole size chosen allowed for some small
adjustments in the position of the plate so
that it could be set using a DTI, to ensure
it ran at a constant height throughout the
travel. The holes were then counterbored
to ensure the screw heads would be below
the surface of the plate. The mounting plate
was then positioned against the cross slide
and transfer punches used to mark the
positions of the holes on the cross slide,
photo 4. The drilled and tapped holes can
be seen in photo 5. A selection of M5 cap
head screws are supplied with the kit for
this purpose.

Following this the mounting plate was
screwed to the cross slide, photo 6, and a
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DTl was used to ensure the plate was at a
constant height over its full travel.

Next the scale was screwed to the plate
and the DTl used again to verify all was good.
As can be seen in photo 7, there is plenty of
adjustment available to ensure the scale runs
true over its full range of movement.

The next job was to figure the best way
to mount the reader head to the base of the
mill. A selection of aluminium brackets were
provided by the supplier for this purpose
and a suitable size one was selected for
this. It was necessary to modify the bracket
to provide a neat installation. This had to
be done using a bandsaw and hand tools,
rather than using the mill and creating bits
of swarf and having to clean up before
continuing with the installation.

Photograph 7 shows the modified
bracket attached to the reader head in
preparation for marking the fixing points
in the base. Note that the reader head has
red plastic inserts which keep the head at
the correct distance from the scale and
these should be left in place while fitting,
to ensure the correct gap is maintained.

Table after removal

Model Engineers’ Workshop



Positioning mounting blocks

The screws securing these plastic inserts to
the scale can be removed to allow the head
to be moved along the scale for checking
that it runs true to the scale throughout its
movement, just leave the screws securing
the plastic insets to the head itself until
after everything is fixed satisfactorily.

I then adjusted the protective cover to
clear the reader head bracket and checked
that it fitted ok, before removing the scale
and mounting plate, in preparation for
fitting the y-axis scale.

-

Reader positioned slightly off centre

August 2017

Warco Digital Readout ”

X-axis

Having previously decided to fit the x-axis
scale to the rear of the table it was necessary
to start by removing the table from the mill.
After a little thought, | determined that the
easiest route was to remove the table and
cross slide as a unit, as | needed to mount
the reader to the rear of the cross slide.

This was reasonably straightforward to

do. Before | started | centralised the table
to make a balanced unit for lifting, photo
8. Firstly, | removed the cross slide locking

screws completely, as these can easily be
bent when removing the cross slide and
table. Next, | wound the table out and
removed the screws that secure the plate
that fixes the rubber protective cover to the
back of the cross slide. This allowed me to
gain access to the Allen headed grub screws
that secure the leadscrew cross nut to the
cross slide (these are accessible from the rear
of the cross slide). | then removed the rear
gib securing screw, followed by the front gib
adjusting screw which will free the gib strip.

Checking for free operation
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Next, | removed the hand wheel and the
screws securing the front bearing housing.
This allowed the leadscrew and cross nut
to drop down sufficiently to allow the
table and cross slide assembly to be slid
forward and off the base (be aware that
this assembly is very heavy). The removed
assembly is shown in photo 9 (rear view),
and it can be seen that | have put marking
out red on in preparation for marking the
fixing holes for the scale.

The 500mm scale allowed me to fit it
without removing the coolant drain plug
(not that I use coolant, but | might want to
in the future).

The rear of the table is a machined
surface, so it is safe to mount the scale
directly to it without needing to use a
mounting plate. | positioned the scale so
that the mounting blocks at each end were
level with the top surface of the table, by
using parallels, photo 10. These blocks
are slightly higher that the main part of
the scale, so the scale sits slightly below
the table over most of the table length.

As mentioned before, there is plenty of
adjustment with the fixing slots, so the
vertical position of the fixing holes is not
that critical, but ensure the horizontal
positioning is accurate.

The next operation was to fix the reader
head to the rear of the cross slide. Because
the scale is positioned slightly to one
side to clear the drain plug, the reader
needs to be mounted slightly off centre to
ensure the full reading width of 500mm
is available, photo 11. Note also, that the
reader head only just clears the holes for
the grub screws that secure the leadscrew
cross nut, so, whatever scales are chosen,
ensure the total depth including the
reading head will allow access to these
holes.

Having completed the scale and reader
head fitting, | inverted the table and
checked its operation over the full length

4 i

Choosing a location for the z-axis
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Reading head on angle bracket
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Warco Digital Readout ”

Button head screws maximise travel X-axis beneath cover..

of the travel, before removing the red
plastic inserts, photo 12.

The next thing to do was to modify the
plate that secures the rubber protection
sheet that covers the cross slide bed. As can
been seen in photo 13, this needs cutting
out to clear the reader head. There remains
sufficient material after cutting out to
adequately clamp the rubber to the rear of
the cross slide.

I then cut a piece of plastic damp proof
course and attached it to the rear of the
scale using thin double-sided tape, to
reduce the chances of swarf and oil coming
into contact with the scale, photo 14.
However, | subsequently had to temporarily
remove this to gain access to the grub
screws to secure the leadscrew cross nut, so
I would advise waiting until reassembly is
completed before doing this part.

The table and cross slide assembly was
then reinstalled on the mill and the gib
adjusted correctly to provide smooth, but
firm, movement of the y-axis.

..and with cover in place

Z-axis
The WM-16 has a basic DRO fitted to the
quill as standard, but as most milling should
be done with the quill fully retracted and
locked, for rigidity, it is well worth fitting a
scale to the head (true z-axis).

| wanted to have the scale seals
facing away from the table to minimise
the chances of contamination and the
simplest and neatest way of achieving this
was to mount the scale on the head and
the reader on the fixed column, photo
15. Note that the control box was rotated
as shown, and measurements showed
that | would just be able to get my power
hand drill in to drill the required holes in
the head. Mounting the scale in this way
(as shown in photo 16) also allowed me
to keep the facility to rotate the head
should | wish to do so, unlikely as it is, as |
prefer to use my tilting vice. As photo 16
also shows, | used the mounting plate for
this scale and set the end level with the
L - | bottom of the head. The fixing procedure
All scales fitted was the same as for the y axis, checking >

®
-
®
-3
2
L
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With the control panel in position

correct alignment with a DTI. As T
before, this arrangement made i ) ..
for easy installation of the reading | ' : =l

head, using a simple angle bracket

|

i T -

| o e
}

as shown in photo 17. [ ’ it [T -
As can be seen in photo et
18, | replaced the cap head | S s
screws securing the concertina w - B e
protection, with button heads, e
I B m s

to reduce the loss of y-axis
movement. Photographs 19 !
and 20 show the finished x-axis |
installation with the cover stuck |
in place. Photograph 21 shows
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reading can be changed during the
control panels initialisation phase, this
also means the scales can be mounted
to read either way). When setting as
shown in the manual, | found that the
coordinates for milling a radius were
wrong, so | had to set the direction
of reading opposite to the manual.
Other than this | have found the
manual quite good. There is lots
of information on the internet
regarding these control units
which all seem to have the same
or very similar functions.

pep——

General Notes
Care needs to be taken when
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Example pages from the manual

functions.

One thing that | found confusing in the
manual was the setting of the direction
of reading of the scales (the direction of
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More example pages

with the cover fitted. Photograph 22
shows the finished installation with the
control panel fitted and all cables dressed
neatly.
Photograph 23 shows the control
console in close up. This appears to
be a well-made unit. The case is cast
aluminium and the led displays are clear
and bright. The unit appears to have
all the functions that are available with
more expensive types such as being
able to machine radiuses, PCD holes, etc.
The comprehensive manual supplied is
reasonably readable although it is written
in ‘chinglish’ in places. Photographs 24
and 25 show examples of pages in the
manual for some basic and advanced
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drilling the holes with a hand
drill in the machine for fixing
the mounting plates to ensure they are
square.

The reader heads can be fixed to the
brackets using M5 screws into the side
holes or M3 screws into the base holes, so

Crankcase and cylinder head for a Nemett Lynx

Model Engineers’ Workshop



Warco Digital Readout ”

there is flexibility with the
mounting of these. It is
important to ensure that
the reader head is square
to the scale, it therefore
might be necessary to
use shims under one
edge to ensure this.

Medium strength
thread lock was used on
all fixing screws to ensure
that machine vibrations
do not cause inaccuracies
in the future through
slight movement of the
mountings.

Conclusions
So, was it worth fitting a Further progress
DRO system, that cost me
£370 total, to a mill that | paid £998 for?
Without a doubt, yes. As | mentioned at
the beginning, my aim was to build a model
IC engine and shortly after completing the
fitting of the DRO, | made start on building
the Nemett Lynx 15cc petrol engine. | can
honestly say that | do not think that | would
have been able to do what | have done so
far, to the accuracy | have achieved, without
the DRO. Photographs 26,27 and 28 show
progress, and photo 29 is the finished
engine. | would also like to say how useful |
have found MEW and the archives, as well
as the MEW forums, for information and
advice on how to do things. It is proving
to be a very enjoyable and rewarding
experience. | have learnt a great deal since
| started this hobby and I still have a great
deal more to learn. m

The completed engine

I
extlssue -
On Sale 11th August 2017
Look out for the September issue, 258, of Model Engineers’ Workshop,
for some more fascinating workshop stories:

Jeff Thyer adapts his Myford lathe for Alan Wood joins an ‘open house’ CNC visit Glenn Bunt replaces the bearings on his
hobbing helical gears. in the USA. Tom Senior milling machine.

DON'T MISS THIS GREAT ISSUE - SEE PAGE 32 FOR OUR LATEST SUBSCRIPTION OFFER




On the
W' I]EEE fromthe World of.
Il‘e Hobby Engineering

The Doncaster Show

Last month we ran out of space and had to leave our Doncaster photo-report short, here are some more pictures from this year’s National
Model Engineering and Modelling Exhibition.

and Modelling Exhipition
J. Chambers exhibited this beautifully finished height gauge.

A reader copped a bargain with this Super Adept, in good condition,
brought along to the MTM stand. A sizeable rotary table by W. Holland.
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On the Wire

A nice finger plate, unfortunately | didn't get the maker's name. A Eureka backing off device by Tony Phillips of the SMEE

Representatives from the trade included Chester (left) and
Axminster (right).

Several 3D printers were being demonstrated, these are ‘Threedy’ As | was leaving | spotted the owner of this cutter flute grinding
machines. machine , which I hadn't spotted inside the building.
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On the

@
WI re continued
Midlands Model Englneerlng Exhlbltlon

MMEX returns to the Warwickshire Exhibition
Centre Thursday 19th to Sunday 22nd October
2017.

This year, the ever-popular Midlands Model
Engineering Exhibition will be celebrating its
40th anniversary! It is established as one of
the leading model engineering exhibitions and
the second longest running show of its kind in
the UK.

Over 50 of the leading suppliers to the Model
Engineering world will be present - check out
the confirmed list of trade attending on the
website, as well as around 40 clubs and over
a 1000 models will be on display from both
societies and individuals.

There are also a wide range of outside
attractions to see, like the well regarded
5" gauge outdoor track, operated by the
Coventry Society of Model Engineers and the
Polly Owners Group, who will return with the
magnificent Fosse Way Steamers.

2017 will also see the Midlands Meccano
Group celebrate their 50th anniversary with
a special display. Don't forget there is also a
full lecture programme which is presented
by leading specialists, together with various
workshop demonstrations.

Why not be part of the show and enter your
work? Entry is free and there are 32 classes of
which 16 are competition and 16 are display.
These classes include: Locomotives, Rolling
Stock, Stationary and Internal Combustion
Engines. Models still under construction
can also be entered in the display classes.

A commemorative plaque and exhibitor’s
certificate will be presented to every entrant,
with trophies and cash prizes awarded to winners
- please call the organisers for an entry form on
01926 614101 or download it from the website.

Tickets at discounted prices and all the latest
exhibition information is available online at
www.midlandsmodelengineering.co.uk.

A New Guide for the Safe Operation of
Passenger Carrying Miniature Railways

The Health & Safety Executive has withdrawn support for HSG216 7V4" Gauge Society, Midland Federation of Model Engineers,

which was published in 2002. As a result, a new group, Passenger Southern Federation of Model Engineering Societies, Northern

Carrying Miniature Railway Safety Group (PCMRSG), has been Association of Model Engineers, Britain's Great Little Railways and

established with the objective of drafting a new guide for the safe manufacturers/suppliers of passenger carrying miniature railway

operation of passenger carrying miniature railways. equipment. For further information please contact one of the
This group presently includes 104" Gauge Railway Society, above organisations.

We would love to hear your comments, questions and feedback about MEW
Write to The Editor, Neil Wyatt, Model Engineers’ Workshop, MyTimeMedia Ltd., Suite 25, Eden House,
Enterprise Way, Edenbridge, Kent TN8 6HF. Alternatively, email: neil. wyatt@mytimemedia.com
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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
|e Tonkinois varnish.

www.flexidiscsander.co.uk
Tel: 01628 548840

Le Ton k i n ai 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

MODEL ENGINEERS’

WORKSHOP

BECOME PART OF THE ONLINE COMMUNITY
FOR MODEL ENGINEERS' WORKSHOP MAGALINE

» Get access to exclusive competitions and giveaways

» Exclusive articles and advice from professionals

» Join our forum and make your views count

» Sign up to receive our monthly newsletter

» Subscribe and get additional content including Online Archives dating back to 1990*

» Register for free today and join our friendly community!

WWW.MODEL-ENGINEER.CO.UK

*only available with digital or print + digital subscriptions




YOUR CHANCE TO TALKTO US!

Scribe aline

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

More on BA Threads

Dear Neil, | read the historic article on Lehman Archer and BA taps
inissue No. 256 with interest. The BA system of threads has an
interesting background. It was adopted from a Swiss standard
known as Thury threads which were established in 1877. It is
sometimes described as the first “scientific” thread system because
all thread dimensions can be determined mathematically from the

https://sizes.com/tools/thread_thury.htm for more details.

Our British Association proposed the standard in 1884 for
thread sizes of 6mm and smaller, ie numbers O to 25 with some
simplifications such as defining the thread flank angle as exactly 4772
degrees and it was formally adopted as a British Standard in 1904. As
we all know it has the useful feature of the clearance drill for any BA

thread number and is centred around a number O thread of 6mm

0D and Tmm pitch. If the thread number is N, then:

Pitch p = 0.9N
0D = 6p1.2=6x 0.91.2N
Nut A/F = 1.75D

The Thury system had numbers from 25, the smallest at 0.254 mm
OD and 0.17mm pitch, to -20, the largest at 75.2mm OD and 8.23mm
pitch. The flank angle of the thread was close to 47V2 degrees but
not exactly so. It also had many advanced features, see the website

thread being the same size as the tapping drill for 2 sizes larger.

Chris Robinson, by email

PS. The above formulae could be set in Excel format as follows if it is

easier:
Pitch p=0.9"N

Nut A/F =1.75D

0D = 6p™.2 =6 x 0.9"(1.2N)

Heath Robinson is Alive and Well
My brother is mastering the art of
woodturning on an ex-school Union
Graduate lathe whilst | am similarly employed
on an ex-school Harrison L5 lathe and a
Harrison horizontal milling machine. He asked
me to tidy up his long tool rest as it had a
distinct curl on the ends (possibly the result of
the iron de-stressing?) and had several severe
"dings” on its edge (probably the results of
youthful misuse). Well, fools rush in...

The photos show the lash-up | concocted
from my limited resources. The shape of the
rest made holding it very awkward as there
was nothing square about it. | first planted a
V-block on the deck clamped the 1" diameter
toolrest post to it. The top edge was almost
level but had a dip in the middle. | then used
two angle blocks to prevent any horizontal
rotation and added support bars to them
to hold the tips up against the downward
pressure of the cutter. | couldn't see a way

to stop the wings from lifting without

obstructing the cutter’s path so went very

gently with the cutter - 0.25mm per cut.

The raised edges of each "ding” caused a

moment's excitement but, once | was below

them, things settled down and the edge was

machined until it was both level and straight.
Your experienced readers will either

be rolling with laughter at my set-up or

crying in despair. Either way, it worked. |
learned a lot about restricting degrees of
freedom to move in this exercise. Next, he
wants a faceplate for the bowl turning side
of his lathe so I'll be learning how to cut
left-handed internal 6tpi threads over the
coming week or so! Wish me luck.

Geoff Garrett, by email

Tooling System

Dear Neil, | attach a photo of my
take of Richard Smith's article on
tip tooling. The article appeared
co-incidentally with my own
efforts to put some tips into use
rather than sit in a box on the shelf
where they had been for all of ten
years. The only thing | added was
the centre height adjusting screw
which worked a charm on the test!
I showed it to a few of the city

fathers this weekend, we had a

club running day, and | think a couple more tools will be made in the near future.

Peter Wilton, by email
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Silver Soldering
Dear Neil, with reference to the excellent
series on silver soldering by David
Banham, and with particular reference
to the section on Temporary Clamps and
Supports, may | recommend extreme
caution when using anything with a
spring in it to hold together items for
soldering. It's all too easy to overheat the
spring whereupon it looses its temper
and everything falls apart. No prizes are
offered for guessing how I know!!

As a subscriber since the first issue may |
say what an excellent magazine MEW is.

David Hall, Warwick

Model Engineers’ Workshop



Readers’ Letters ”

Brazing Torches

Hello Neil, Just received issue 251 MEW, and
thank you for publishing my email regarding
lost arts’, and the problem of aging artisans.
I do hope it can get readers talking about
how we can help those whose time in the
workshop might be coming to an end.

And of course, while reading | noticed
the letter from your namesake Neil
MacNaughton, about brazing torches.

He mentions the difficulty in reaching
suitable temperatures with propane gas
but no forced air or extra oxygen. Indeed,
| had believed that to reach temperatures
over 800C would need either forced air,
or oxygen. That was until | started to
assist my neighbour Hardy to move into
residential care. He was most anxious to
ensure that his gas torches and many part
completed torches should be taken into
the hands of folk who would understand
and use them - especially to complete the
embryos, and use his material stocks to
fabricate new torches.

Hardy uses these torches in his gas forges,
he has achieved 1400 degrees Celsius with
his gas burners without the use of forced
air, or oxygen. That is close to the melting
point of steel, and is what he needed for
forge welding. | had held back in quoting
that temperature until | had confirmation
because it sounded somewhat unbelievable,
but now | am certain it is correct.

| managed to take a phone snapshot of
some of these torches during a visit, and it
can be seen first, these are quite large, and
second they draw air from the surrounds.
They use CIGWeld tips to inject the gas, run
about 30psi gas pressure, and the largest
will throw a flame two metres. These are
seriously fierce burners.

So, I am not doubting Neil Macnaughton, used. And if you recall from an earlier email, I suspect will now become the property
or suggesting he has it wrong. After all, | commented about the burners my friend of the new owners. | also collected about
I thought just as he until | was shown made. The photo of the burners with a 800kg of charcoal, and there is still about
different. But it does seem that burner house brick for size reference gives an idea seven cubic metres of coke to be collected.
design can vastly improve temperatures of the sort of heat which these things can Much equipment has gone to a local ‘old
achievable, just don't ask me how! produce. Hardy has confirmed that the machinery’ site, which has a blacksmith's

I don't know how he does it, but as | black forge will turn steel white hot and shop, so hopefully it will continue to
mentioned in earlier emails, this man has melt it, but | may not be able to get your be used. The site is the Lake Goldsmith
quite a talent with metal working. | saw a reader's proof since he has now moved Steam Preservation Association, near
crow bar he made by forging ball bearings completely into residential care. Skipton Victoria. Website http://www.
into a 6 foot long roundish bar he made in | have helped move much of the lakegoldsmithsteamrally.org.au/ Their next
his coke forge. The thing weighs about 10 equipment out to various locations rally is actually this weekend, and I'm sure
kg, so used a lot of balls! Wasn't pretty, but including my shed. The power hammer is you would enjoy a visit there. Not sure if |
it was the real deal for pounding the earth! another of Hardy'’s constructions, and it is can make it though, as | have a concert on

But | had to send you a few photos | just a little heavy. It sat opposite the coke Sunday in the opposite direction.
took. | hope they show the workmanship forge in the 'smithys room’, and there was And finally, that Stephen Wessel is quite
which my now ex-neighbour puts into his also his machine shop, and a ‘dirty’ shed a talent too. Very impressed at the range of
equipment. where most grinding took place. Allin all, things he tackles.

The gas forge, | now have stored in my I made nine trips to help clear equipment,
shed, and | wonder when it will next be and there are still items uncollected, which Brian Sala, Victoria, Australia
MEW 255 Chuck to DTI Base
Dear Neil, l would like to tell you how much | enjoyed Brett Meacle’s article Dear Neil, | was very interested in Eric Clark’s article
(Taiwanese Lathe, MEW 55). Could you persuade him to write an article about about using an old chuck as a dti base (MEW 255).
making the chucks featured on page 36. | also enjoyed the silver soldering, the If you have an old Unimat 3 lathe like mine you
Arduino article was very interesting but CAD is beyond me. can use the drill chuck with the T bolt from the

vertical column. Thanks for the tips in your excellent

Ted Fletcher, Scarborough magazine,
I'm pleased to say that Brett has agreed to write up the chucks for MEW - Neil. Mick Groom, sent from my iPad
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Modern Flute
Makingina
Small Workshop

Part 2 - Keywork - A further Exploration of the workshop techniques and
philosophies of modern flute maker, Stephen Wessel.

Stainless key posts silver soldered to straps which are then soft soldered to body tube. Good alignment is vital.

o, we come to the engineering for a
Smodern flute. | have already described

the broad requirements but before
describing how the parts are made let's
drill down further into the characteristics
of good keywork. All musical instruments
have traditionally been built with an eye to
aesthetics: apart from needing to sound
well they also try to satisfy the eye and the
touch. Unlike early keyboard instruments
that might have been lavishly decorated
with either fine veneer work or paint,
the flute is relatively bare in this respect,
but the keywork can be made to have
an understated beauty of its own. Form,
function and comfort are intricately linked.
The old French makers were masters of
this but their example has rarely been
followed by 20thC mass producers for such
subtleties of design are usually at odds with
economic production. One route towards
this refinement is to remove all material
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unnecessary to strength and stiffness, a
rigour somewhat reminiscent of aircraft or
bridge design.

Keys must move up and down many
millions of times in just one year of
playing. Each one must do this without
any hesitation or binding and as silently as
possible. Most keys normally stand open,
are closed by the fingers and return by wire
springs. Each closure, which might only last
a few milliseconds, must result in a perfect
airtight seal over the tone hole. The player
will have no time to increase finger pressure
to cure a slight leak. Instead, the note will
simply not appear, or only at half cock,
resulting in a passage of music that sounds
“fluffed”. In engineering terms the key must
therefore be light in weight so its inertia
is low, the spring should act instantly but
have a low rate so that the finger does not
feel it “winding up" as the key closes. Long
thin springs are better than short fat ones.

Friction must also be minimised by good
pivot design and absolute minimum oil.
Every key will have a tail that limits its
travel back towards the open position; the
tails contact the body tube so must carry
a tiny cushion to keep them quiet. These
cushions are usually made of felt or cork.

Mounting the keywork

The bare body tube joints are now fitted
with a support structure for all the keys.
This comprises a number of posts soldered
to a silver strap that is in turn soldered to
the tube, usually in sections. The stainless
steel posts, photo 1, are cross-drilled at
right angles to carry the rodding which
supports the keys; some are threaded,
others are plain. They are also drilled for
the spring anchorage, mostly about 0.025”
diameter. The various rods that pass
through these posts must all be parallel to
the body tube and to each other so great
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Flute Making

care is needed to get the posts all exactly -
right. In the photo the foot joint is seen to F|9-1
carry all five posts in a straight line such

that the rod can pass easily through four of Key arm

them and screw into the fifth without any Key
deviation from straightness. Some of the Pad Typical clutch with adjustment
rods are fixed like this one while others can Tone hoIe ~ screw might be pinned to rod or
oscillate, between conical “point screws”, Body tube form part of an adjacent key
fig. 1. i

The cone allows subsequent adjustment g
to take up wear. Cheaper instruments have | C|UtCh plate with cork buffer
cylindrical screws that do not allow this,

SO once wear appears the resulting rattle FeIt cushion

cannot be eliminated so easily.
All the rods and screws in my flutes are
stainless steel and case-hardened. This

o
process is generally thought impossible
with stainless but in practice it does work,

~\

Typical Key Shown In Open Position

albeit with a very slight loss of corrosion Fixed Rod
protection. Since the hinge tubes that
rotate about these rods are also stainless
the hardening gets around the problem of ] .
two similar materials in relative motion. .
The straps are wired on to the tube for Pivoting Rod
soft soldering. | use a tin/silver alloy for this
which runs freely underneath leaving very
little to clean off. If a blob does get in the
wrong place the best way to remove it is
with a tiny brass chisel that is slightly softer

Point screw

Wear at rod ends can be taken up by advancing one or both screws a small amount

than silver, so won't mark it. soldered joints, each section of keywork by building a vertical hacksawing machine
being built up from several components. but by then laser cutting was just arriving
Keywork materials Stainless does have several advantages on the scene and seemed the obvious way
The use of stainless steel seems to be but the one big drawback is that it cannot to profile all the many little parts. Later on,
unigue to my instruments. All other economically be cast or forged in such small the machines became so powerful that
woodwinds use more easily cast or forged scale; instead many of the parts have to burning around the tight radii became a
metals which, if not silver or gold for high be made by hand, which is why the large problem; for many years therefore | have
end work, will most probably be either manufacturers cannot consider it. In the had them cut out by water jet, photo 2.
nickel silver or silicon brass, both of which early days, | had to hacksaw each part out
then have to be electro-plated to prevent by hand as no bandsaw blade will touch Working principle
tarnish. In all cases there are very many stainless. | improved on the situation a bit The tone holes of a modern flute are too

Water cut plates of various thicknesses, 2 — mm.
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large to be covered by a finger alone. Each
one therefore is covered by a lid, known as
a "key” (to be nicely confused with either

a piano key or the key in which a piece of
music is written, like G major for example,
orindeed a house key). Each key is fitted on
its underside with a special pad that makes
contact with the tone hole and seals it when
the key is pressed. The seal must be 100%
airtight under almost zero finger pressure.
The pad is composed of a cardboard
washer, a felt washer and a double layer of
thin skin taken from the lining of a cow's
intestine, known in the trade as fishskin
(don't ask). They are nearly all made in Italy
and are easily bought in a variety of sizes,
thickness and hardness.

Each key is attached to an arm that
is hinged by a length of tubing. Figure 1
shows a typical key in profile. There are five
fingered keys that usually have a central
perforation about 9mm in diameter which
requires the finger to cover it while closing
the key. These holes allow better “venting”
when the keys are open and also encourage
a better hand position in young players. The
remaining solid keys are not closed directly
by a finger but by a simple mechanism,
lever or clutch.

In photo 3 the key on the left is actually
closed by the other (fingered) one via a
clutch plate, just visible. It can also be closed
by the side lever on the right independently
via the "bridge” piece, or by the second
clutch worked by a key on the next section.
This piece of keywork is suspended by a
rod that simply slides through all the hinge
tubes and is pivoted between two posts. It
consists of thirteen separate components.

<please box out the next bit and place it
near this point in the text>

A note on silver brazing stainless steel.
For the ordinary austenitic steels like
303,304,316 etc used by model engineers
there is no problem at all. | use Easyflo flux
and M Extra Easy solder. Proper cleaning is
vital because it's only too easy to think that
a piece of bright stainless looks clean when
itisn't. Abrasion or scraping immediately
before fluxing is best. The correct pickle is
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Bb KEY A KEY [FINGERED)

RECESS FOR INLAY

Typical piece of keywork operated by the left hand second finger. The side lever at right is
worked by the right hand.

a 10% mixture of nitric and hydrofluoric
acids (yes HF, not HCL) used warm but
quickly. Nitric will remove excess solder but
can leave it porous. The HF will clean off
the black oxides but is a highly unpleasant
and dangerous material that | ceased using
years ago. Nitric on its own is good enough.
Note that the normal sulphuric acid pickle
found in most workshops will have no
immediate effect other than to remove flux
but it will severely corrode stainless steel
given more time.

The silversmiths solders are so free

Use with ‘J’ cloth plus double sided

Ztl:ck);;?gg. fit size between flowing that a joint such as between
123%‘ 600 9 hinge tube and key arm can be assembled

tightly before fluxing to allow accurate
positioning; flux is then applied all around
and will find its way into the joint followed
by the solder even though joint clearance
may be almost nil.

Stainless is a very poor conductor of heat
which means that parts can be soldered in
close proximity to previous joints without
danger of remelt. This is particularly useful
during repair work as will be seen in Part
3 of this article. Silver by contrast is an
excellent conductor making soldering work
more difficult.

Make from plastic or metal in
diameters from 1/4" to 1", lengths up
to1".

Fit @3/32" or @1/8" shaft to suit
available collets.

Note direction of

rotation, running at high speed in the
wrong direction is extremely dangerous.

Mini Drum Sander For Use In
Dremel Or Similar Handpiece

' =0, - 3 .. - .
Tube straightening. The rotating tube is firmly stroked from left to

right while maintaining a marked curve just within its elastic limit.

PAD RECESS PAD RETAINER IN PLACE

TOP FACE WITH INLAY

Keys are made by turning. Other manufacturers invariably press them
from sheet metal.
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The need for precision
I once got a friend to play through a Bach
flute sonata very slowly so that | could
count the number of times a particular key
was moved. Multiplying the result by the
number of times she might realistically
practise or perform the piece in one year
produced the astonishing fact that this key
alone would move many millions of times in
that short time. Given that the instrument
will often be wet from condensation, dirty
and full of fluff if used in stage or theatre
environments and that service intervals
are often well over three years it is clear
that the demands on the mechanism are
severe. During that time, the player expects
flawless mechanical action and no rattles!

A common problem is the sticking key, i.e.
it stays shut when the spring ought to open
it. This is truly maddening for the player and
could easily wreck a performance. Another
less serious defect is the sound of a metal
to metal clash often caused by too little
clearance between moving parts. See photo
8 below, which shows the potential for this.
Which of our famous steam locomotive
designers was it who said in relation to
valve gear that the art lay in the prevention
of two large chunks of metal occupying
the same space at the same time? He was
right of course and it applies equally to
woodwind keywork.

The trade-off is a classic one: freedom
of movement as against quietness. A free
action can be a noisy one but a quiet action
may well err on the tight side and have a
tendency to seize. We therefore balance
on a knife edge. The flute is particularly
difficult in this respect. No one minds a
rattling bassoon or saxophone but flute
“noise" is objectionable. It mostly depends
on having the right clearances between
moving and fixed components while always
remembering that imperceptible changes
in geometry can be caused by a change
of temperature. A frequent cause of the
sticking key is lack of end clearance at the
hinge. Bearing in mind that this would be
measured in “tenths of a thou” the tiniest
bit of grit or greasy grime can block it up. |
shall have more to say about maintenance
in Part 3 of this article.

Many of the water cut parts have to be
reduced in thickness since stainless plate
is only available in metric whole numbers,
such as 3,4,5,6mm etc. My design started
life in the days when SWG sizes were
available and 10G was perfect for finishing
at exactly 1/8". So now | have to start with
4mm and grind the parts down further.
This is done on a big sanding wheel using
various holders and two grades of paper.
The edges are finished with various little
homemade sanding drums that can be
fitted with cloths ranging in grit size from
240 to 600, i.e. much finer than anything
on the market. My design for these drums is
shown in fig. 2. They are very quick to make
and | strongly recommend their use for all
precision metalwork finishing.

Fortunately, imperial size hinge tubing
is available and arrives semi-polished. The
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Bb LEVER

INLAY

Flute Making ”

SILVER SLEEVE
LOCKED INTO Bb LEVER
B KEY FREE TO PIVOT OVER SLEEVE

ROD

PASSES THROUGH SLEEVE
ALLOWING Bb TO PIVOT

The construction and installation of the left hand thumb key cluster. The key is kept open by 2
flat springs screwed to the underside of each lever.

bore does need a small correction to bring
it up to size so that it becomes a sliding fit
over my ground rodding. | have a collection
of drills all hovering around 3/32" to 2.4mm
and choose one to give the best size.
Reaming in this scale is out of the question
so finishing is done by wrapping a short
narrow length of 240 grit paper in a spiral
around a piece of 1/16 rod. This is worked

in and out of the rapidly rotating tube until
the correct fit is obtained with the rod. This
all sounds very crude and inefficient but |
see no economic alternative and it actually

works very well.

While on the subject of tube, readers
may be interested in a method of
straightening tubes (and rods) for it goes
without saying that unless a hinge tube
and its rod are perfectly straight, smooth
working isn't possible. Stock material is
always slightly curved. | haven't tried this
in anything above 3/16" diameter and am
only concerned with 1/8" or below, but |
see no reason why the principle shouldn't
work for larger sizes. Photograph 4 shows
what to do.
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Right hand section

One end of the tube is gripped tightly by
the lathe collet or chuck while the other is
free. A piece of wood with a hole in the end
is all that's needed. | use a small hammer
handle and the hole is about 12" and bell-
mouthed. If the tubing is only slightly bent
the procedure is as follows: pass the handle
over the tube and start the lathe running

at about 1000rpm. Now angle the handle
so that both ends of the hole start rubbing
hard against the tubing while at the same
time sweeping it slowly towards the other
end. This will seem to put a strong curve

in the tube right at the limit of its elastic
range. At the end of the sweep slowly
bring the handle hole back in line with

the lathe centre line, without slipping off
the end. You can almost feel the original
kinks being ironed out and it should now
look straighter. Two or three passes may
be needed. Then reverse the tubing in the
chuck and do it again. If the tubing was
severely bent at the outset be very careful
- itis sometimes necessary to support the

Compare this picture to a normal flute shown in Part 1. It has the same basic layout of a Boehm flute but with many extra keys and levers. The black
rectangle is a hand rest. Overall weight was a major consideration so keywork metal was reduced to the minimum consistent with strength and comfort.
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outer end in the fingers to stop it whipping
about. Straightening rod generally needs
more determination and more angling of
the handle, depending on the metal status,
if it has been annealed it will respond better.
Itis possible with practice to get rid of the
slightest kinks that may be almost invisible
but can often be felt in the fingers. The
method also works for quite short lengths
down to about 1. Use a narrower handle
and a collet rather than the 3 jaw chuck.
With long lengths, be very careful to keep
the handle on the tube while it is rotating,

in order to restrain it.

Pronomos thumb keys.

that came my way a few
years ago.

The Pronomos
Flute

The modern flute as we
know it hasn't changed
much since the middle
19thcentury except

Pronomos foot joint keys showing several
extra levers known as ‘gizmos’ These are
arranged to be pressed either alone or
together with the main keys. A lot of work
for just one little finger!

Inlay work

The reason for inlaying a black plastic into

all the main keys, photo 5, is twofold:

1. to reduce weight and inertia

2. to provide a warmer and more secure
touch than metal

Plastic, being a poor conductor of heat,
feels relatively warm to the touch in cold
conditions and doesn't become wet and
slippery in hot climates.

| use a jet-black acrylic that takes a high
polish and is fairly hard. Inlaying the round
keys is straightforward; the plastic discs
are turned with a form tool and set into the
key recess when all soldering operations
are finished. An industrial cyano adhesive
fixes them.

The odd shaped pieces, photo 6, are cut
out of thick sheet material using the hole
in the key as a guide. After filing to the
exact shape, the inlay is squeezed into the
key until it makes contact all around. Thin
adhesive is then applied at the back and
finds its way into all the little hairline gaps
before setting hard. Finally, the excess
plastic is sanded off to produce a gentle
rounded surface that blends smoothly into
the metal surround.

I shall describe the finishing of the flute
in Part 3 of this article. This will cover the
critical subject of padding a flute such
that every key can be made airtight and
some of the factors affecting the life and
service intervals of the instrument. Before
concluding this part however, | must
mention an extraordinary commission
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in detail design and
improved tuning. The
fingering system laid out and simplified
by Boehm is sacrosanct and in no need

of fundamental change. It will play a
chromatic scale in just over 3 octaves.
However, during the 20thcentury an
increasing interest in “quarter tone” music
has caused woodwind instrument makers
to consider how all these extra notes might
be sounded. To those unfamiliar with the
jargon, V4 tones are “the notes in between
the semitones” such that instead of the
normal 12 notes to the octave there would
be 24. To most of us these notes would
just sound out of tune and impossible to
associate with any Western music from
the last 1000 years. Music from other
parts of the world however has always
made much use of these sounds, so cross-
cultural contemporary composers often

Flute Making ”

like to blend them with more conventional
Western music. In fact, a whole new
contemporary music repertoire has grown
to deliberately challenge our traditional
attitudes as to what music really is.

Flutes able to play some of the quarter
tones have been around for a long time
but the Pronomos takes the ideas much
further. Not only is it able to play a full 24
note octave but with non-conventional
fingering it can be made to play many
more. This means the player can imitate
many different types of simpler flutes
from around the world that will not play
the Western scale. It was designed by
the Hungarian player Istvan Matuz in
the 1970s, then rediscovered and much
developed by my client more recently. The
first fully engineered version is illustrated
in photo 9. In the hands of this remarkable
Spanish musician the Pronomos is quite
extraordinary. Yet it can still play ordinary
Western music when required. It was
very difficult to build but after 5 years of
constant use around the world seems to
be holding up well. It has been calculated
to offer over 23 million different finger
combinations, the vast majority of which,
to our ears, produce very weird sounds
indeed! m

A normal foot joint arrangement for comparison.
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FREE PRIVATE ADVERTS MODEL

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

Machines and Tools Offered morse taper. £250. Buyer collects. Parts and Materials

B Cowells Vertical Milling Machine. T. 01932 227294. Shepperton. B 5 inch GW Grange, part finished,

Hardly used, now surplus to frames laser cut, wheel complete,

requirements. Variable speed 40- W Fobco-Star 12" bench drill with 2MT weights, crankpins fitted, cylinders

4000rpm. Lockable slide ways. Precision  quill and machine vice. £200 or near line bored, faces machined, buffers

feed in all axis. and very sturdily built. offer. T. 01923 670162. Watford. and couplings ready to fit. Other

Toothed belt drive. Portable. £800.00 castings. Main boxes complete. Tender

ono. plus carriage or buyer collects B One ton Arbor Press hardly used, free boxes with needle rollers. Drawings,

(25Kgs). T. 01252 615241. Fleet. to anyone who will collect. materials, £250 O.N.O. T. 01494 758478.
T. 01825 733711. Uckfield. Berkhampstead.

B Seig XL1L milling machine., 400mm
bed little used, in as new condition. £370 Models

Magazines, Books and Plans

ono. Buying larger model. Buyer collects B Anzani "Y" 3-cylinder radial engine B Model Engineer magazines from 1991
or | would deliver at fuel cost. weight nearing completion. Discontinued due to date. All copies filed in date order.
about 60kg. to ill health. Les Chenery drawings, Buyer collects. Sensible Cash Offers.
Email david.g3scd@gmail.com castings etc. All required components, T. 01748 812841. Richmond,
Tetford. most materials, also machining fixtures. N.Yorkshire.

Phone for details, offers invited. T. 0121
B E. T. Westbury Power Hacksaw 4768903. Birmingham. Wanted

Machine. £55. Cowell Hand Shaping

M Part built 5" or 7 4" loco including

Machine, £65. Dore-Westbury Vertical Wanted boiler. Too old to start from scratch! T.
Milling Machine, £550. B Boxford 8" shaper, preferably single 01895 613919. Ruislip.
T.01931712184. Cumbria. phase, also Raglan milling machine

running or in need of restoration. M Boiler for a 5” gauge Simplex. Any
B Myford fixed slide, £75. Variable speed T. 01579 350343. Tavistock. condition as it is for display purposes

metal turning lathe, travelling steady,
drill chuck and key, 20 centres and 20

only. T. 01984 631054. Minehead.
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A Bandsaw Arm Stop

Another great bandsaw mod from Mike Cox

he main use of a bandsaw is to cut
I off a measured amount of material.
One way to do this is to mark up the

material before putting it in the bandsaw
vice. However, | find it quite difficult to
mark accurately a round bar without
putting it in the lathe and scribing a line
all the way round. Once you have the
scribed bar in the bandsaw vice then you
can bring the bandsaw arm down, holding
it just clear of the bar and adjust the bar's
position before tightening the vice.

Another way is to put the bar in the
bandsaw vice and use a steel rule to
directly measure from the end of the
bar to the bandsaw blade. To do this you
need to lift the bandsaw arm a little and
at the same time measure and adjust
the position of the bar. This sounds very
easy but you need one hand to keep
the arm lifted, one to position the bar
and another to hold the steel rule. In
practice, it is necessary to use a knee to
lift the bandsaw arm and use the hands to
position and measure the bar.

Things get even worse when only a

The cam stop.

thin slice of material needs to be removed
from the bar. In this situation, the end

of the bar is over the blade gap in the
bandsaw base casting. If you do not
support the arm properly and it touches
the bar then the bar tries to tip into

the blade gap completely spoiling the
positioning of the bar.

I am sure all horizontal bandsaw users
are aware of these problems. Out of sheer
frustration | decided | would have to
make an adjustable stop that would hold
the bandsaw arm in any position so that
the blade could be positioned just above
the material being cut. This would leave
both hands free to measure, position the
material and also avoid the possibility of
tipping the material into the blade gap.

The solution.

) My first idea was a slotted bar at the front
The cam supporting the arm above 16mm round in the vice. end of the bandsaw that was pivoted to the
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Bandsaw Stop ”

arm and then a bolt through the slot in
the base casting. The problem with this
idea is that the stay bar has to be quite
long in order to raise the blade sufficient
to reach the top of the vice. Also, it would
be difficult to disconnect the stay when
not in use without undoing bolts etc.
Looking at the back of the bandsaw arm
close to the pivot point there was already
a stay that was designed to lock the
bandsaw arm in the vertical position if the
saw was used in the vertical mode. Here
any sort of stay could be much shorter.
The final solution was a cam attached
close to the pivot point, as shown in
photo 1. The cam can be rotated to
support the arm in any position so that
the blade was just above the vice in the
maximum position. The cam is out of
the way and does not interfere with the
normal functions of the saw but can
be brought into use very easily just by
rotating it. Photograph 2 shows the arm
supported by the cam above a piece of
16mm round stock in the vice. The cam is
mounted on a short piece of steel bar that
is attached to the bandsaw base casting
by the same screw that holds the stay

that locks the bandsaw arm in the vertical The cam
position. The vertical locking stay can still
be used. chopping board that had seen its best days -

in the kitchen). | used the PE board because — 15.00
The parts. it was available but other materials could
The cam, photo 3, was drawn using a CAD be used. PE has the advantage that it is
program. It was designed to increase in easily cut using regular woodworking tools. -
diameter from 30mm to 45mm over an The centre of the cam was marked using I
angular movement of 270 degrees. The a centre punch and the cam profile was ¥a ™
other quadrant was a constant radius cut freehand using a small woodworking
of 30mm. The cam is shown in fig. 1. bandsaw with a 6mm wide blade. The K
The cam was printed out on a 1:1scale profile could also be cut using a jig saw. The
onto paper. This was stuck, using spray cam profile was smoothed and blended ] 310.00
contact adhesive, to a piece of 9mm thick using a linisher and hand tools. The centre '
polyethylene (PE) board (actually an old was drilled out 10mm.

30.00
The Cam

The cam pivot, photo 4 and fig. 2, was
made from a piece 16mm round steel bar.
This was chucked in the lathe, faced and
centre drilled. It was drilled out 5mm for a
depth of 22mm. A 6mm tap was then fitted
in the tailstock chuck and this was started
in the centre hole by rotating the lathe
chuck whilst pushing on the tailstock. after
four rotations of the chuck the tailstock
chuck was released and pulled back leaving

Fig.2
1N B 216.00 Drill & tap
z
j
g § $10.00
[te) -
g (S}
The Cam Pivot
The cam pivot and mounting plate. >
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-This distance
determined
during assembly

L/Drill & tap M6
The Mounting Plate

the tap protruding from the bar. The end
of the bar was turned down to 10mm for
a distance of 9.5mm. The fit of the cam on
the pivot should be checked. This should
be a tight push fit. If necessary remove a
little more metal. The bar was then parted
off 10mm from the shoulder. The pivot was
finished by gripping the thick end in the
bench vice and driving the tap through the
piece to leave a threaded through hole.

The mounting plate, also shown in
photo 4 and fig. 3, was a piece of 10mm
steel plate 25mm x 50mm. A centre line
was scribed along the long axis and an
8.5mm hole is drilled 8mm from the end of
the plate. The other hole for the pivot was
not drilled until later assembly.

The edge of the bandsaw arm where

Showing the cam and the arm locked vertical.
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the cam rubs is a rough casting with
some nicks to enable the bandsaw arm to
be supported in two other position, see
photo 5. This is obviously unsatisfactory
as a rubbing surface. Fortunately, | had a
piece of 10 x 10 x Tmm steel channel and
a 90mm length of this clipped neatly over
the edge of the casting to provide a nice
smooth surface, see photo 6. Note that
this channel does not cover the last nick
since this is used to lock the bandsaw arm
in the vertical position, see photo 7.

Assembly.

The M8 screw holding the stay to support
the arm in the vertical position was first
removed. On my saw this screw goes into
a threaded through hole in the casting
and then on the back of the casting is a
cable clamp and a nut all attached to the
same screw. It is necessary therefore to
remove the nut and cable clamp before
the screw can be undone. With the screw
removed the mounting plate can be fixed
to the casting using the 8mm screw. The
bandsaw arm was lowered, and with the
steel channel clipped onto to the arm, the
pivot with the cam was offered up to the
mounting plate with the cam set to the
minimum position. The position on the
plate was marked using a 5mm transfer

punch through the M6 threaded hole

The plate was removed and the marked
position transferred to the centre line and
then drilled out 5mm. The mounting plate
was remounted on the base casting using
the 8mm screw and a hole drilled through
the 5mm hole through the base casting
using a portable electric drill taking care not
to damage the wiring behind. The mounting
plate was removed again and the hole in the
casting was then opened out to 6mm using
the portable electric drill.

The hole in the mounting plate was
tapped M6 and a piece of M6 studding was
then cut and screwed into the threaded
hole leaving 4mm protruding from the
back of the mounting plate. The pivot was
then screwed onto the studding. This was
tightened onto the plate by gripping the
pivot in the bench vice using aluminium
jaw protectors and then screwing the
mounting plate hard down on the pivot
using a spanner.

This assembly was remounted on the
bandsaw, photo 8. This time the stay used
to lock the arm in the vertical position
was slipped onto the 8mm screw before
inserting the screw through the mounting
plate. The screw is tightened until the stay
is gripped but can still be moved albeit
rather stiffly. It was necessary round the

The mounting plate and pivot attached to the base casting.
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corners of the stay so that they cleared the
pivot piece. The cable clip and nut were
replaced on the other side of the casting.
A M10 penny washer was slipped onto
the pivot, then the cam, then a M6 penny
washer and finally an M6 lock nut. The nut
was tightened down until the cam turns
easily but is retained between the washers.

Conclusion.

This modification is quite straightforward
to do and it makes setting pieces up in

the vice much easier. It can also be used

to stop the cut at any point. This is useful,
for example, if you are cutting through the
material to meet a hole. m
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Consequently all trade ads in Model Engineers’ Workshap carry this ‘T' symbol

ALL LIVE STEAM ENGINES WANTED
including BROKEN or JUST WORN OUT PART BUILTS considered

® ALL LOCOS WANTED from GAUGE 1to 10%" especially BRITANNIA, A4, A3, SADDLE TANK and anything large and unusual.
® ALL TRACTION ENGINES WANTED from 1" to 6" including SHOWMANS, BURRELLS and PLOUGHING etc.
® Al SO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.

Telentione ® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered. We will
: collect,and
sfg:,?c‘ga:;{;fzgg’s TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin possibly in your

a week! Don't forget to visit our self catering holiday cottages on: www.railwaycottages.org area today!

Cowells Small Machine Tool Lid, " MM“INE
Cowulls Srmall Maching Tosk L
Tardring Rasd, Liftls Bantley, Calshmster CO7 BSH Frens Englonst
TelFax +44 (0}1206 351 797 e-mail salesSoawsdls.oom
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; % = Unn 6 Forge Way \Cleveiand Trading Estate
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B e syl et drissl s Metals).for Model Makers
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& CNC Conver o

e Need a part fo loco or model CN achm

. ONeedfnee‘v ing doj -wl b
o We have lathes, mills, aser en'gravers
‘e CNC and .

Contact us for.Copper, Brass, Aluminium, = C"sm'" %
"75[0&? Phosphar ET‘D!‘IZE efc. NO_]Ob 00 small gwe 0s.a Bda -
PHGNE & FAX 01325 381300 Routout (:Iflk + 5 )
e-maﬁ sales@m-machine.co.uk “EEY?\VL!&U H m /ww.routoutcnc. com

wiw.m-machine-metals.co.uk L-—-—-—-—-—-—-—-—-l

THINKING OF SELLING YOUR LATHE F ;:ﬂﬁ,,gfmﬁ‘mgﬁfm g For more than 25 years | have been serving model engineers, offering services

] HE =T including the supply of top quality ‘used' machines and accessories, valuations,
MILL OR COMPLETE IORKSHOP! m - pre purchase inspection of third party machines plus general advice and information.

For an online stocklist plus details of services available please

and want it handled in & quick,

rofessional no fuss manner? Contact arg;g atw::s;*ﬁg 4“}53 ;‘éi‘f éﬁé@gﬁas go to my website or contact David Anchell direct.

David Anchel Qullta (otingham). | | 75 Tab e bk o www.quillstar.co.uk
Telephone: 0115 9206123 ¢  Mobile: 07779432060

445 West Green Rd, London N15 3PL

01159206123 07779432060 Tel. 020 8888 1865 Fax: 020 8888 4613

www.lapdie.com & www.tap-die.com

ALL WORKSHOPS CLEARED SWEPT CLEAN  AJL

All 5" Gauge Loco's Wanted All 734" Gauge Loco's Wanted All 3%" Gauge Loco's Wanted v [l o { I [@ \T
Hunselt, Simplex, Speedy, Hunselt, Hercules, Jessie, Titch, Juliet, Rob Roy, TRACTI | N
BR Cl 2. H ich Crab, R lus, Dart, Bridget, Firefly, Jubilee, Maisie, i W N i %
R e e e e e e,  EMGINES
Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black Hielan Lassie, Etc

Engineer, i%l Sprin:gbok. Five, A3, BI‘, etc. ' - WANTIE:D

Torquay Manor.

i ¥ a Minnie, Burrell, Royal Chester, etc.
For a professional friendly service, -

please telephone:

Graham Jones MSc.

0121 358 4320 <559
antiquesteam.com , [
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BRITAIN'S
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STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £106 + VAT
Call: 0800 035 2027

transwave@powercapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIN SINCE 1984;
3-YEAR WARRANTY ON ALL CONVERTER
PRODUCTS; BS EN 9001:2008 QUALITY

ASSURED MANUFACTURING ENVIROMMENT;

CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EN IS0 6§1000-3-2:2006.

SDTS E ngwwermg/ Ltd

* Coded welding & Fabrication = Wrought iron work
* Precision Machining « In-situ line boring
* Mechanical Fitting & Online Engineering supplies

SDTS Engineering Limited

Email: sdtsengineering@outlook.com
Contact Office on: 01455 646179 » Mobile Sam: 07729 376094

www.sdtsengineering.co.uk

For the BEST BOOKs & DVDs for
the Model Engineer and the
Mechanically Minded, go to:

WWW.CAMDENMIN.CO.UK

or ring or write for a copy of our
Free Book & DVD List

uzz CAMDEN MINIATURE STEAM SERVICES

- Barrow Farm Rode Frome Somerset BAIl 6PS Tel:01373-830151

To advertise in Classified please contact Juliet on:
078410196 07 or juliet.lamble@mytimemedia.com

Design Projects Ltd.

Design Projects Ltd., a small, custom
engineering company, are looking for
machinists that work from home with their
own Lathes, milling machines etc... and may
be interested in manufacturing small,
custom made items from 1-5 off in
stainless steel / brass etc.

www.design projects;eu.com
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Alec Tiranti Ltd

established 1895
Centrifugal Casting & Mould
Making Machines, White Metal
Melting Pots & Hand Casting Alloys

WWW. tzmntz co.uk

Tel: 0845 123 2100

Modelling Moulding Tools & Materials,
Pewter, White Metals Alloys, Bearing Metal, Silicone Rubbers,
Polyester, Polyurethanes & Epoxy Resins,
Including F & Clear R
Professional range of Cold Cure Silicone Rubbers.

27 Warren Street, London, W1T 5NB 0207 380 0808
and

3 Pipers Court, Berkshire Drive, Thatcham, Berkshire, RG19 4ER

mg(c:i(éls

www.maccmodels.co.uk
We stock a vast range of materials in bar,
tube and sheel. Including brass, copper,
phos bronze, stainless steel. bright mild
steel and aluminium.

Woe also stock a wide range of British made
taps, dies and steam fittings.

To advertise on these pages contact Juliet Lamble on 07841 01 96 07 or juliet.lamble@mytimemedia.com
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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.




HOME AND WORKSHOP MACHINERY

Genuine Used Machines & Tooling

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS A
4 Tel: 0208 300 9070 - Evenings: 01959 532199 - Fux: 0208 309 6311 AL

ww.homeandworkshop.co.uk o sales@homeandworkshop.co.uk AR
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CHESTER

Machine tools

Orderiine: O1244 531631

Chester Machine Tools, Clwyd Close
Hawarden Industrial Park, Hawarden
Chester, CH5 3PZ

Visit us at the Midlands Model
Engineering Exhibition

diith ANNUAL

®

MIDLANDS
MODEL
ENGINEERING
EXHIBITION

il .-].'a:

Thursday 19t to Sunday 22"
October 2017

nts

Conquest Superior Lathe
with BRUSHLESS MOTOR
325mm Between Centres

180mm Swing Over Bed
£682.00

DB8VS Lathe
:400mm Between Centres
:210mm Swing Over Bed

:50-2000rpm Speed Range g}%

:£1,175 inc Stand (List Price £1,259)

For example:

3 Jaw 125mm Chuck
- was £66.07
NOW £36.48

4 Jaw 160mm Independant Chuck
was £140.74
NOW £51.84

All sizes 80mm upwards with discounts on soft jaws
Call to check size and availability

on Lathe chucks

Champion 20V Mill: 1
390mm Spindle to Table : 626 Turret Mill =
700x180mm Table Size : 20mm Milling Capacity &
= MT2 Spindle Taper 660x152mm Table Size

(List Price £1,171): Spindle Taper
:£1,686.30

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

Model B 3 in 1 Machine :
520mm Between Centres :
130mm Swing :

- MT3 Spindle Taper :
o £999.00 (List Price £1,098)
o :

%Craftsman Lathe
:570mm Between Centres
:300mm Swing Over Bed

£1,090 inc Stand : R8 or MT3 g = '

:Horizontal Band Saw
:0.4kW Motor

:90mm Round Capacity @ 90° :
:85x85mm Rectangle Capacity @ 90°

500x140mm Table Size:
MT2 Spindle Taper:
£713.89:

H80 Band Saw

£2,35950 | N ww 17381

i s 4 ' {h - :
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Visit Our Tooling Store

www.chesterhobbystore.com * sales@chesterhobbystore.com

| prices include VAT but exclude delivery, offers valid until 315tJuly 2017



