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Coming Soon - Introducing 3D Computer Aided Design

One of the things | have been trying to get to happen for readers of Model Engineers
Workshop is a practical introduction to 3D CAD (Computer Aided Design). | use CAD to help
me solve all sorts of design issues as well as producing plans (such as my boring head which
appeared in MEW some while ago) and, of course, designing parts for 3D printing. The tricky
part is that for a series to be successful, readers need to be able to access the software - and
for long enough to really try it out rather than a short trial.

I'm delighted to introduce an incredible offer for all Model Engineers’ Workshop readers
- an extended free trial of the incredibly capable Alibre Atom3D computer aided design
software. Atom3D is a hobbyist version of the widely respected Alibre CAD drawing package.
Unlike may other hobbyist packages it has several advantages:

Itisn't cloud based so all your files sit on your own computer, so you have full control over
your creations and aren't dependent on a good internet connection. Although it is a ‘reduced’
version of the professional package, it hasn't been hobbled by taking out important features
for designing or limiting the number of parts you can assemble - instead features needed
for a production environment have been removed. Most importantly, unlike most hobby
packages it's fully parametric so if you decide to change a part, right from the beginning of
your design you can adjust it and the changes 'ripple through' to the finished item without
you having to modify any dependent parts yourself.

Alibre Atom3D is ideal for all engineering drawing and modelling applications, from
producing 2D plans to preparing parts for CNC production and 3D printing. It even allows you
to test the movement of your mechanisms on screen in 3D! Atom3D requires a reasonably
modern PC running Windows 7 or later.

The normal Alibre Atom3D trial is for 30 days, but Alibre have kindly agreed a special six-
month free trial period for all readers of MEW! Full details of how to download and activate
your trial of Alibre Atom3D will be in our next issue - together with the first instalment of a
four-part tutorial which will also be backed up with exclusive content and a discussion topic
on our forum at www.model-engineer.co.uk.
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BRITAIN’S FAVOURITE PHASE CONVERTERS...

THE
ONLY PHASE

CONVERTER
MANUFACTURED IN 2
BRITAIN TO IS08001:2008
by POWER CAPACITORS LTD -
30 Redfern Road, 3
G Birmingham W
L B11 2BH |

CE marked and EMC compliant

SUPPLYING
THE WOODWORKER
& MODEL ENGINEER

SINCE 1984

POWER CAPACITORS LTD
30 Redfern Road, y
Birmingham
. B112BH

STATIC CONVERTERS from £342 in¢c VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output.

Single or multi-motor operation via socket/plug or

distribution board, Eight sizes from 1, 1kW/1.5hp

to 11kW/15hp.
Ideal solution for
“one machine at
a time” environments. Output retrofits directly to

existing machine wiring loom so no modification

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

Transwave

EANVERTIRE

« 3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output. Single or
multi-motor operation via socket/plug or distribution board.

Eleven sizes from 1.1kW/1.5hp o 22kW/30hp. |deal

solution for multi-operator envirenments or Where
fully automated “hands-free” operation is required
imespective of demand. Output retrofits directly to existing machine wiring loom

$0 no modification to machine necessary. Some sizes suitable for welding applications.

aan

~CENYENTIRS

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Low-Cost, general purpose simplified torque vector control.
Entry level performance suitable for the

majority of applications. Four sizes available

from 0,4kW/0.5hp to 2.2kW/3hp.

kages from £282 inc VAT -

s

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

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

giving enhanced performance at low RPM.

Four sizes from 0.4kW/0.5hp to 2.2kW/3hp.

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

Suitable for all IMO inverters, this remote pendant allows you to
access the software of the inverter remotely, bypassing the
buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE
T safety feature and two metre
Transwave

length of 7-care flex as standard.

CONVERTERS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL
CONVERTER PRODUCTS; BS EN 9001:2008 QUALITY ASSURED MANUFACTURING
ENVIRONMENT; CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,
THE LOW VOLTAGE DIRECTIVE and BS EN IS0 61000-3-2:2006.

-y

T —
Ideal for

NO SURCHARGE FOR DEBIT & CREDIT CARD PAYMENTS

FREEPHONE 0800 035 2027 or 0121 708 4522
transwave@powercapacitors.co.uk * www.transwaveconverters.co.uk
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Coming up...

in our next issue

Coming up in our next issue, MEW 274 a tutorial series to get

you started in 3D Computer Aided Design. Written specially for
MEW Rob Footit's series will start right from the basics and be
accompanied by example files and a discussion space on our
website. Best of all, you will be able to enjoy a special SIX-MONTH
free trial of the outstanding Alibre Atom3D software.
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Regulars

3 On the Editor's Bench

Exciting news about our next issue.

24 0On the Wire

A double dose of news this month.

38 Readers’ Tips
Power for a cheap DRO.

50 Scribe A Line
We feature your feedback with another packed postbag.

56 Readers' Classifieds

A bumper selection of bargains for you.
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This month’s cover shows Pete
Barker's fabricated body for his
fabricated Versatile Dividing Head to
the George Thomas design. To find
out how you can do the same, see the -"

full article starting on page 40.
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THIS MONTH S BONUS CONTENT
Log on to the website for extra content

This month you can download an
introductory article on the Arduino,
together with instructions for
making your own ‘Shrimp’ Arduino
expansion board, previously
published in Maker World Magazine.
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Any questions? If you are a beginner and you have any
questions about our Lathework
for Beginners or Milling for
Beginners series, or you would

like to suggest ideas or topics for

* future instalments, head over to
www.model-engineer.co.uk where
there are Forum Topics specially to
support the series.

Where are you? Come and join one of the busiest and
friendliest model engineering forums on the web at
www.model-engineer.co.uk?

Another workshop insulation question

M A great overview of options for insulating your workshop in
this discussion

Motor Cycle General Discussion

M Love bikes? From vintage classics to speed records, join one
of the most popular ‘chat’ threads!!

5 inch 0-4-0 Shunter

M It need not take years to make a working locomotive. Take a
look at what Ron Laden has achieved in a few months.

PLUS: Model and tool builds, problem solving and engineering chat!
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Just a small selection from our current stock

CMZ Model 5 Bench Hand Swager with Rolls,
VGC, £850.00 plus vat.

% AN Brrga e
mmﬁ TR Wakkinis1
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GE 0, BENERSNETIG
i

Pratt Burnerd 3" Hand Screw SC Chuck, Reverse
Jaws, £120.00 plus vat.

Boxford 260VMC Vertical CNC Milling
Machine, 1ph, £1850.00 plus vat.

|

Unused, £175.00 plus vat

Kopp Variator, Type FS, 0.5 HP Input,
£85.00 plus vat.

Moore & Wright 8" - 12" Adjustable Micrometer,
£60.00 plus vat.

Jones & Shipman 4 MT Boring Head, Unused,
£100.00 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.

Opening times: 9am-1pm & 2pm-5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 * www.gandmtools.co.uk ¢ e-mail: salesegandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX




now, and as usual with shapers, it was

missing its vice.

The shaper is an Australian copy of the
Atlas 7" and as the chances of finding an
original vice were very slim, | decided to
make a copy of the Atlas Vice, a rotary table
and an indexing head while | was at it.

| searched the web and found what
information | could to draw up the
components. Patterns were made, and
castings duly obtained and seasoned for a
good few years, I'm not the fastest worker
in the west. Photograph 1 shows the 3
main castings for the vice.

As shapers seem to be flavor of the
month lately, | thought | would start to
machine the castings. Turning the square
base section in the lathe was standard work
in a 4 jaw but as the main body of the vice
was too big to swing in the lathe, | started
looking at the milling machine to machine
the mounting face.

Most of the other work on the vice was
going to be done on the mill, including a
hole for a centre pin.

| have already made a small boring head
to the George Thomas design and it does
the job of boring very well. | could have
just flattened the surface with a face mill
doing a couple of passes. | thought it would
be more accurate if it was faced so started
to think about making a larger boring and
facing head. But it was a project for the
future and making a facing head from

I purchased a small shaper a few years ago

scratch was going to slow down this project.

A Facing Head

Brett Meacle makes a useful accessory from a lathe topslide

Shaper Vice Castings.

I then remembered | had a readymade
dovetail slide assembly in the form of the
original topslide from my 920 lathe as a
result of upgrading the cross slide/topslide
to beefier components. | thought the basic
slide would make a good facing head for
light duty work. Photograph 2 shows the
topslide as originally fitted to the lathe.

Basic topslide.

October 2018

Facing Head ”

All that was required was a block to hold
the cutting tool, a shank to mount it in the
mill and a feed mechanism to automate it.
None of the modifications are irreversible
and the topslide can be returned to its
original state and refitted to the lathe again
if it is your only option.

Slide components
To improve the smoothness of the topslide/
facing head, an additional gib adjusting
screw was fitted as well as a couple of other
mods as suggested by GH Thomas, photo 3.
The gib strip is doweled to prevent
it moving, making adjustments more
consistent and a locking screw also added.
The gib strip itself was a little too sloppy
so while | was doing the other mods, |
decided to make a new one. Photograph
4 Shows machining the edges of the new
gib to match the slide dovetails. One side
is done, the job flipped over and the other
side machined. The gib is held against the
slide dovetail with a piece of round bar and
packing pieces, clamped by screws in the
adjuster holes. To ensure you don't damage
the slide doing the final cut, the gib is raised
up slightly above the surface using a strip
of sheet metal under the embryo gib. These
tweaks make for an easier to adjust and
smoother slide and are a benefit on any
sliding assemblies.

>



Drilling addition screw and dowel holes in slide.

Shank

| decided to use a straight shank held

by an R8 20mm collet. The shank is just
simple turning and boring of a close fitting
hole in the nose for the locating spigot.
Photograph 5 shows transferring the
three holes from the original mounting
plate onto the shank. The only other thing
required is to counterbore the holes for the
Cap screws.

Tool block

This was made from a piece of cast iron,
shaped into a rectangle for a start using
inserted carbide face mills, making it easier
to hold the block in the mill vice. | drilled
and reamed the 12 mm hole for the toolbit
and two more 10mm holes for the clamping
bolt. An M6 Tapped hole is also required

to clamp the toolbit into the block. The
outside can be shaped to suit your tastes
and to reduce the weight.

When working on components on the
mill, drill press or vice it is good practice to
pack the work up off the surface. Wood or
mdf makes a good protector. If you have
packed up the work and are worried about
the drill snatching as it breaks through, a
piece of metal can protect the surface of
the vice or table. With experience you can
hear and feel the cutting action of the drill
change just as it's getting close to breaking
through, photo 6. Most amateurs seem
to value their equipment much more than
those in some other areas, making the
effort not to drill holes in vices or drill press
tables.

Leadscrew bracket
To make the new feed unit | decided to
make a new bracket and increase the length
of the leadscrew to allow a little more travel,
with the new components the travel was
increased to 56mm.

As you are working from existing holes
in the slide, it's important to measure the
holes accurately so everything bolts up in

10 www.model-engineer.co.uk

Machining new Gib Strip.

the correct location. | find the easiest way
is to insert a screw or bolt into the hole

and measure from a known datum and
depending what you are measuring, either
subtract or add half the screw diameter

to get the correct dimension. Some 15

mm thick cast iron was selected to make
the leadscrew bracket. Once upon a time |
would have marked out and centre popped
the holes, but I usually now just use the mill
to coordinate drill the holes.

Use an edge finder to accurately find the
Datum edges and starting point. To use an
edge finder slowly advance the rotating
probe towards an edge when it reaches
the centre axis of the edge finder it flicks
sideways, photo 7. You must then advance
the spindle half the diameter of the edge
finder probe to be on the datum point and
zero the hand wheel dial.

Transferring holes to the shank.

Use the hand wheel dials to move to each
hole and drill the position with a spotting
drill or a centre drill if you prefer, depending
on the job it is sometimes better to
complete all machining operations at that
hole before moving to the next one.

The hole for the leadscrew is reamed
12mm and counterbored 20mm to a depth
of 5mm. Photograph 8 shows using a
20mm end mill to produce the recess. The
mounting holes are countersunk to allow
the socket head cap screws to be recessed
although this could be omitted and just use
bolts or Button head screws.

The hole is first drilled to suit the pilot
of the counterbore. The hole is then
recessed to depth and if necessary the
screw hole increased in size to allow some
movement. The counterbore | use is called
a Super Counterbore, photo 9, and is

Model Engineers’ Workshop



Packing workpiece in vice.

available to purchase in standard sizes

in HSS but | have also made a number in
silver steel with different counterbore
and pilot sizes to suit different jobs. | find
the standard cutter sizes are very large
on both the pilot and counterbore for
each screw size. Once the holes are done
the end bracket just needs finishing the
outside dimensions and deburring.

Leadscrew

The leadscrew on this style of topslide is a
normal M6 thread. If you were converting
this on a permanent basis you could
increase it to M8 or even a true acme
leadscrew.

Material for the leadscrew shank was
mounted in the lathe and turned down to
fit the reamed holes in the end bracket and
ratchet wheel. The large 20mm diameter
is machined to fit the recess in the bracket.
Part off the finished piece and reverse in
the lathe. The hole for the leadscrew is
tapped M6 and the flange faced off so it
was a snug fit in the recess of the leadscrew
bracket. This will help reduce any end float
in the leadscrew.

The new leadscrew is a length of
threaded studding, cut to length,
chamfered and secured into the shank
using Loctite.

Index assembly

| decided to fabricate the index wheel in
two parts and silver solder them together.
Some 25mm material was fitted to the

October 2018

Machining recess for feedscrew.

lathe. The hole for the leadscrew reamed
12mm. A 20mm spigot was turned to mate
up with the wheel.

The wheel was made from a 75mm
square of 6mm hot rolled flat. The centre
hole and the 10 division holes were
marked out using dividers and centre
popped. The 12mm index holes were
drilled and the wheel transferred to the
lathe 4 jaw.

Facing Head ”

Photograph 10 shows a 20mm hole
being bored with sufficient clearance for
the silver solder to penetrate the joint.
The 2 pieces were prepped with flux and
silver soldered together and cleaned up to
remove any flux residue.

The outside diameter and the teeth
were then formed on a belt linisher or
could be filed to shape as nothing is high
precision. The final job was the drill and

"
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Super Counterbore recessing end plate.

tap the 5mm screw hole to attach the
ratchet wheel to the leadscrew shank.
Assemble the leadscrew into the bracket
then fit the ratchet wheel and spot through
the tapped hole to locate on the shaft. Drill
the shaft to accept the end of a 5mm grub
screw to lock the two components together.

Assembly and use

Once everything is made, deburr and clean
all the parts up. Photo 11 shows the new
components made for the facing head.

Fit the topslide components together
without the leadscrew and adjust the gib
screws to obtain a smooth but firm sliding
movement for the length of the travel.

Screw the leadscrew into the facing head,
fit the end bracket and then fit the index
wheel to the feedscrew. Lubricate and check
for a smooth operation.

The only other component required is
the trip mechanism to advance the cutter
with each rotation and as each mill will
have different mounting requirements,
your design skills will be needed to come
up with a solution. Exact dimensions for
all of the components are only a guide as
there are lots of different designs out there
and you can modify the parts to suit your
requirements.

Photograph 12 shows the facing head
machining the bottom of the shaper vice
body.

With a day for making the new
components, this facing head completed
the job with ease and allowed the vice
project to continue on without hitting
a major speed bump. A graduated dial
could be incorporated into the index
assembly and it could also be used as a
large diameter boring head as well. Even
without a graduated dial you could rig
up a dial indicator to advance the cut an
accurate amount. It is totally reversible
if you are using your working topslide or
you could go the whole hog and keep it as
a dedicated tool. m

12 www.model-engineer.co.uk

Machining the shaper Vice body.
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My Biggest Vice

Howard Lewis makes a confession.

i
'f Y v‘\ JI
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ost of the time work can be held
M in the ordinary milling vice, such

as the 100mm Vertex, but every
so often a job comes along which is far too
big for any available vice. Using clamps,
can sometimes mean that the clamps lie on
the intended path for the tool.

Imagine the size and weight of a
conventional vice capable of holding work
12 inches (300mm) long!

Along time ago, whilst visiting Pro
Machine Tools at Barnack, on one of their
machines there was what seemed to be
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The movmg Jjaw

October 2018

'In \\\‘l ‘ :

. ” Ui H 1
.‘E\i 1\&‘1 & ‘\ ..\."“‘U‘SK\}.
\.

n
di,‘l’

1AL qy |-;.

‘ =
v “\ ;-IJ 1,;-, bl

: ‘ " x*'.’g...
':.1 ‘ﬁ';v ﬁ‘\ 4 4

just what the doctor ordered. Having
returned home some thought was given
as to how a similar device could be made
for my Mill/Drill. What follows is the end
result. It may not see a lot of use, but when
needed, it is invaluable. | call it an Infinite
Vice, since it accommodates an almost
infinite number of sizes.

Construction

This simple device consists of three basic
assemblies. A fixed jaw, a moving jaw and
a forcing “jaw”.

The ’forcmg Jjaw

Big Vice ”

Photograph 1 shows the fixed jaw. This
is just a square or rectangular piece of steel
with the ends machined square to the faces.
The length is exactly that of the width of
the table. The material needs to be sized to
withstand, without flexing, the forces that
are going to be applied. To each end is fixed
arectangular plate, (ideally gauge plate)
located by two roll pins and secured by a
capscrew. (M6 in my case) Two holes are
drilled through what is to be the top face, to
match the centres of the T slots in the table,
and counterbored to take two capscrews.

13



| used M8 for this on all three parts.

Photograph 2 shows the moving jaw.

This is almost identical to the fixed jaw,
except for a centre drilling, placed on the
intersection of the vertical and horizontal
centre lines, on one face. This is used to seat
the ball in the end of the forcing screw.

The end cheeks locate the jaws so that
there is no unwanted movement across the
table, and the width of the cheeks holds the
jaws square across the table

Photograph 3 shows the forcing jaw.
This is made from the same material as
the fixed and moving jaws, and drilled and
counterbored in the same way, but lacks
the locating cheeks on the ends. On the
intersection of the vertical and horizontal
centre lines, it is drilled and tapped 72 UNF.

The forcing screw is a /2 UNF setscrew,
selected for two reasons.

1) V2 UNFis 20 tpi, thereby capable of
producing a larger clamping force, for
minimal rotation and applied torque, than a
coarse thread.

2) There was one immediately available!

The end was chamfered, and drilled to
just clear a ball bearing, to a depth a little
over half the diameter of the chosen ball.
The ball was placed in the drilling, and the
edges peened over, to retain the ball.

All that now remained to do, was to make
up six T nuts to fit the T slots in the table,
each with a M8 tapping.

After deburring and cleaning all the parts,
the Infinite vice was ready for use.

T nuts are positioned in the slots in
the table close to where the jaws are to

The vice in use

be placed. The fixed jaw is clamped in
position, and when the workpiece has been
positioned, the moving jaw is brought up
to it, but left very lightly clamped. The
forcing jaw is then positioned and clamped
firmly into place, before using the forcing
screw to clamp the moving jaw against the
work, which is lightly tapped down with a
soft mallet, before the cap screws for the
moving jaw are fully tightened.
Photograph 4 shows it being used to
hold a piece of aluminium, approximately

100 x 250mm to be cleaned up on the edges.

The workpiece is supported on parallels,
so that the 12mm end mill clears the table,
and more parallels are placed between the
jaws and the workpiece, again to provide

clearance for the cutter.

Once the edges had been cleaned up
the vice had to be reconfigured to hold the
narrow sides of the material. The “long” end
of the work needs to overhang the front of
the machine to ensure that the material does
not foul the column and prevent the table
being positioned for machining the ends.

The vice was then reconfigured again.
It was then used to hold the aluminium so
that the remaining larger surfaces could
be cleaned up, using a larger diameter
milling cutter.

The eagle eyed will have noticed that
each jaw is numbered and carries the serial
number of the machine with which it is
intended to be used. m
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~ The November issue, number 274, of Model Engineer's Workshop

will bring you the opportunity to take a free six-month trial of Alibre
Atom3D. This fully featured and powerful CAD package is ideal for
all engineering and modelling tasks including the design of 3D parts
and assemblies, producing engineering drawings and interfacing

with CNC and 3D printing. You can even test out the movements of
your designs before you commit them to metal!
To back up this exciting opportunity, we will be starting a four-part tutorial series that will take you from the
absolute basics of using Alibre Atom3D and get you well on the road of designing your own objects.
Please note you can't access the six-month trial yet - full details will be supplied in the next issue of MEW!
Plus - The Index for issues 261 to 272, a Dore Westbury Mill and making Drummond Toolholders
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Converting a WARCO
WM280V-F Lathe to
3 Phase Operation

Barry Chamberlain takes a look at fitting a variable frequency drive to a lathe,
focusing on the practicalities involved. Part 3

he factory installed Warco Speed
I Display and Input Sensor Unit require

Svand 9v supplies. Rather than build
a separate 12v power supply solely for the
fan a new Power PCB was designed to
provide all 3 power rails using the same
PCB footprint as the now redundant Filter
PCB, photo 21. The original insulated plate
was used to mount the Power PCB to the
component shelf.

The mains wiring was disconnected from
the rear cover panel and discarded. It was
replaced by a suitable length of 2.5mm
screened 3 core cable fitted with a 13Amp
plug. The live wire was soldered to the

16 www.model-engineer.co.uk

Merfyn making first cuts with his plasma cutter

JA

Part way through 2nd cutting operation - first panel removed

existing 12Amp fuse holder mounted inside
the rear cover panel. The wires were then
connected to a floating terminal block, the
screening woven wire being sleeved and
connected with the earth lead. The brown
and blue flying leads previously connected
to the Contact Breaker were connected to
the mains terminal block, and the earth lead
from the headstock connected to the mains
terminal block.

Splash Back Panel

Offering the splash back panel back into
position confirmed that a degree of rework
was required where the rear of the motor

was concerned. Note that the marked
‘curved’ cut out area, photo 22, extends
30mm from the edge of the panel. Rather
than produce a complex drawing the

three photographs should be sufficient

to follow required cuts, photos 23 & 24.

To minimise distortion of the relatively

thin sheet metal a friend kindly offered to
assist and used his plasma cutter to remove
the excess material which saved a lot of
time and effort. When the cutting was
complete the edges were smoothed up with
a small hand-held grinder. The panel was
temporarily refitted, and a card template
produced to give adequate clearance

Model Engineers’ Workshop



Refitted, sealed and painted Splash Back panel
over the rear area of the motor. When a
satisfactory form was achieved the pattern
was transferred to a Tmm thick steel

sheet, cut out and formed to shape, then
tack welded to the splash back panel and
painted, photo 25 and fig. 7. The remaining
gaps were sealed using filler and the area
repainted. When re-fitted, there was
approximately 15mm clearance between the
rear of the motor and the modified splash
back panel - more than sufficient to allow
the motor rear cooling paddle (not a fan)

to disperse the warm air produced when
operating the motor.

Invertek Optidrive

With power applied it is necessary to set

up the controller. At first sight the manual

is somewhat overwhelming but after

an evening's study it becomes relatively

straight forward. With power applied,

parameters are selected/entered by use

of the front panel keypad. The main three

buttons of interest are the Navigation and

the Up and Down buttons. The remaining

buttons are used for START and RESET/STOP

when operating directly via the panel.
Pressing the NAVIGATION button for more

Lathe Conversion

—

Chassis |

Connector
Block

Power

Rear Panel
20Amp Fuse

Chuck Cover Change Gear
M/Switch Cover M/Sw

Supply
PCB

Mains 1/P

e —

Speed
Sensor

Speed Display

Contact |
Breaker 1 @ :_
Al ﬁ
o
w | 32 /A3 \:@‘ L |.Z
13NO Power -0 o
14NO Switch
Emergency
Stop Switch
211 412 | 673
N Power On
A2
Indicator
(See Text)
N L
Inverter
Controller
Yellow Blue
Orange Green
‘
Speed

Fwd/Rev
Switch

3 Phase Motor

Fig. 1 SCHEMATIC WIRING

Invertek Parameter Table
Par Description

PO-1 Max Frequency/Speed Limit
PO-2  Min Frequency/Speed Limit
PO-3  Acceleration Ramp Time
PO-4  Deceleration Ramp Time
PO-5  Stopping Mode

PO-6  Emergency Optimizer

PO-7  Motor Rated Voltage

PO-8  Motor Rated Current

PO-9  Motor Rated Frequency
PO-10  Motor Rated Speed

PO-11  Voltage Boost

PO-12  Primary Command Source
PO-13  Trip Log History

PO-14  Extended Access Code
PO-15  Digital I/P Function Select
PO-37  Access Code Definition

Minimum Maximum Default Units Set
PO-2 500 50.0 Hz/RPM 85.0
0.0 PO-1 0.0 Hz/RPM 0
0.0 600.0 5.0 Seconds 5.0
0.0 600.0 5.0 Seconds 5.0
0 2 0 - 0

0 1 0 - 0

0 250/500 230/400 \Y 230
Drive Rating Dependant A 5.8
25 500 50 Hz 50
0 30000 0 RPM 0
0.0 20.0 3.0 % 4.2
0 6 0 - 0
N/A

0 9999 0 - 101
0 12 0 - 6

0 9999 101 - 101

October 2018
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Chuck Safety Cover restrained clear of the chuck

than 1 second causes the display to change to
PO-1indicating parameter O1. The displayed
value is modified by use of the UP and DOWN
buttons until the desired value is indicated
followed by pressing the NAVIGATION button
once more to store the value. Pressing and
holding the NAVIGATION button for more
than 1second returns control to real-time
mode, although the controller will revert to
real-time mode after 20 seconds if no further
selections are made.

The Invertek controller has 50 available
pre-set parameters (many have further
sub-set options) making the unit
extremely versatile. The parameters used
in this particular application are set out in
the table below.

Note: Parameter PO-14 must be set to the
same value that is stored in PO-37 in order
to access parameter codes above PO-14, the
default value being 101.

The PTC thermistor leads are connected
to Terminals 1& 4 on the controller. In order
to monitor this resistance (and hence the
internal temperature of the motor) the
value of parameter PO-15 was set to 6. This
setting is dependent upon parameter PO-12
being set to O.

Although it is possible to enter a maximum
frequency up to 500Hz, parameter (PO-1), a
practical maximum might be no more than
100Hz, i.e. double rated label motor speed. In
this case it has been set at 85Hz.

Tool Tray with chuck keys stored in holders

18 www.model-engineer.co.uk
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The controller offers 3 display options,
namely Motor Shaft Speed, Frequency or
Current.

The displayed Motor Shaft Speed is an
approximation of motor rpm derived from
the maximum frequency set by the user
and the rated speed entered from the
figure stated on the motor rating label. This
is only useful when running motors with a
direct shaft drive.

Similarly the frequency display is not
particularly useful. The display was, therefore,
selected to display current which has some
relevance in terms of work being done.
Fortunately, the Warco lathe features an rpm
indicator displaying true chuck speed.

Chuck Safety Cover

It was apparent that the original Chuck
Safety Cover would no longer function
as before being now 100mm above its
original location. To resolve this problem
an extension arm was designed, see fig.
8. Because the rear of the lathe is pretty
close to a workshop wall pillar the radius
of operation meant that the cover would
no longer pass beyond the vertical so a
"keeper” was fashioned out of a 20mm x
200mm strip of steel which, with a small
notched aluminium bar, allows the guard

cover to be retained clear of the chuck when
required, photo 26.

Tool Tray

A 9mm thick plywood tool tray was
designed to fit above the headstock and
gear change cover, fig. 9. It is bolted to

the control panel with 8mm stainless
button head bolts through existing holes.
This covered the panel holes, isolating the
electrical components and provides a neat
alternative to having tools floating around
on the headstock. Because chuck keys tend
to wander, a small holder was constructed
out of two short lengths of brass bar and

a brass keeper plate. In photo 27 the main
chuck key plus two smaller keys can be
seen. The smaller keys were made to assist
with setting an independent 4-jaw chuck
and are safely stored on the side wall for the
occasional times when they are required.

Testing

In order to see just how much power was
available the lathe was set up for parting
off a 25m diameter mild steel bar. Using

an inverted 3.2mm (1/8") wide parting off
blade the lathe was set to run in reverse
and the tool set to automatically advance
using power cross feed to create consistent

Model Engineers’ Workshop



Up and running again

and repeatable conditions. The lathe
speed was continually reduced until the
machine faltered. At this point the speed
was gradually increased until a clean cut
was obtained at a constant chuck speed.
Surprisingly, when set to between 27 and
32 rpm the machine operated well and the
parting off operation was completed with
no signs of labouring. Most impressive.

Conclusion
Apart from running a lathe with a “bullet
proof” controller which provides a high
chuck torque and guards against any
overload or underload condition, the main
change is that previously the direction of
rotation was selected first, then the motor
controlled with the On/Off switch, photo 28.
With the revised circuit, from the moment
that mains power is applied the 90mm fan
runs continually. The Invertek controller
is powered up when the On/Off switch is
switched on, indicated by the green LED.
Motor start up is dependent upon the
direction selected with the Forward/Reverse
switch. Because this switch is only handling a
small signal voltage, switch failure over time
is not anticipated to be a cause for concern
even when a high speed has been set. This
sequence takes a bit of getting used to but
soon becomes the norm.

Engineering Club Membership
My local engineering club, Banbury and
District Model Engineering Society, meet
once a month when speakers are booked
to give illustrated talks, or for less formal
member’s evenings when projects and
techniques are discussed. Such was the
case with this particular project - the help,
encouragement, and assistance that was
offered was found to be invaluable as the
weeks went by.

In particular, | would like to acknowledge
input by Steve who suggested making a
plywood prototype backplate and motor
mount to check the viability of the task
before committing to cutting metal. Not
only advice but practical help came too, as

October 2018
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135

132

Cover Guard Extender Dwg No.8

lacking welding or plasma cutting equipment
a vote of thanks is due to Merfyn who offered
to assist when required. Bill was also a great
help in the workshop each week, particularly
when two hands weren't sufficient! Mustn't
forget to mention Richard who grabbed the
tool tray plans and plywood, and reappeared
three days later with a completed tool tray!
Finally, Steve kindly stepped in again when
asked to proof read this article.

Hopefully the above will encourage readers
to join a local club where they may also enjoy
the company of like-minded individuals and
benefit from a wealth of knowledge and help
to enhance their workshop experience. m

Supplier Details

Three Phase Motor 1.5kW, 2 pole, B34, 80
Frame - www.swmotorsandfans.co.uk
Invertek Optidrive ODE-2, 1.5kW Single

Phase IP20IN 3 Phase Out - www.
motorcontrolwarehouse.co.uk
Contactum SB252015 IP65 Metal Enclosure
- www.contactum.co.uk

Laser Cut Motor Plate - www.lasermaster.
co.uk - (copies of Motor Plate drawing
available on request)

LED - 230v LED CML 19350231 Rapid
Electronics Part No. 59-6765

28mm OD Corrugated Flexible Cable Conduit
Tubing

2.5mm/12AWG Mains 3 core screened cable
1.5mm/14AWG Motor cable 3 core plus earth
screened cable.

8 Core Multicore Cable 7/0.22 Small Power
Cable

PCB - The author would be willing to make
assembled PCBs available if sufficient interest
is expressed.
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As stockists of Roundhouse Locomotives, we have a varied range for instant dispatch but you are able to order any Roundhouse

BRAND OF THE MONTH: ROUNDHOUSE loco from us enline, which allows you o collect loyalty points!
In Stock Now*
Millie Black, 32mm £650
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Bulldog Due March 2019 metal jacks, buckets and much more available to purchase!
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Left Hand Point 5996 £54.00 G' Flat Wagon with Logs 98470 £79.00 Saddle Tank MST From  £336.00
Point Motor Mounting Plate pLA £3.60 "LS" Skeleton Log Car 98490 £79.00 Brunel MBrunel0G  £440.00
Matal Rail Joiners - 18 Pack SLa10 £6.00 "LS" Speeder Orange 96253 £90.00 Brunel Goods Sel  BGS-CC-N  £520.00
Insulating Rail Joiners - 12 Pack  SL911  £3.10 "LS" Speeder PRR 96251 £90.00 Tender MTDR £30.00
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Festiniog Railway Third Class Ashbury 4-Wheel Carriage Kit 18002 £73.50
G Scale Grazing Cows 22-199 £24.95

Dinarwic Siate Wagon Kit 16wl £2000 & Scale Horses Standing and Grazing 22201 £2485  1hese highly developed and precision

o b s 018 50 engineered chfl ipe ht canbrig
allnlog Hway on Unbr; ae (4] X z

War Department Lighl Railways K Class Skip Wagon Kit  16W08  £20.00 the real sound of a working steam loco

Dinorwic Quarry Siab Wagen Kit 16W08  £25.50 A wide range always in stock!

Dinorwic Quarry "rubbish” Wagen Kit 1609 £2550 Specials can be ordered on request

£29

inc. P&P

Set-a-Curve —
teoters WEh-L el 0o el Available in 32mm and 45mm

Slaster's Mek-Pak Brush 0505 E370 ; o
with a wide range of Radii

£15

—

Dream Steam Ltd, Ground Floor Suite, Vanguard House,Mills Road, Aylesford, Kent, ME20 7NA

Call us: 01622 793 700 or send an email to sales@dream-steam.com

www.dream-steam.com | sales@dream-steam.com |@dreamsteamworks | facebook.com/dreamsteamworks



Four Gadgets

Nigel W. ). Taylor
describes four simple
workshop tools, each
unrelated to the others
but all useful

The new saddle lock lever in use

Improved Saddle Lock

The saddle lock on my Warco 290V lathe
required the use of an Allen key (other
brands are available!) This would be

ok was it not for the fact that the top
slide was frequently in a position that
prevented the key fitting in. | replaced
the bolt with a hexagon headed one, onto
which | threaded a nut tight under the
head to make it deeper.

Lo
-
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“SGadgets

The modified spanner

Breaking into my piggy-bank, | made
a trip to Poundland (other similar shops
are available) and bought a set of three
spanners, including the 13mm one |
required. A little time spent using my
grinder made the ring end smaller in
diameter to give clearance for the cross
slide and removed the open end, photo
1. Aworthwhile, low-cost and quick
improvement, photo 2.

e i
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Making the initial cut with a slitting saw
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Hacksaw Blade Parting-off
Tool Holder

Neither the holder design (I think | saw

it on YouTube) nor the use of a hacksaw
blade to part-off is original, but I've not
seen the two ideas put together, photo
3. The holder is a piece of 12mm square
steel. Aslotis cutin it, just less than the
depth of the hacksaw blade and the same
width as the blade. In my case, | used a
slitting saw to make an initial cut, photo
4. | then used a hacksaw, having taken
the set off the teeth with the careful use
of a hammer(!), to widen the slot to make
a tight fit for the parting blade. The blade
is slipped into its holder, and then | put it
into my quick release tool holder, with the
grub screws tightening down onto the top
of the hacksaw blade, holding it tightly
down. Photograph 5 shows the tool

in use, making a thin M3 nut (threaded
washer?) to repair the handle on a friend's
leather music case.

Low Profile Slitting Saw Arbour
When | got a set of slitting saws and an
arbour, | found the arbour made positioning
the workpiece awkward. | also thought it
looked clumsy, so | designed and made a
low-profile version, photo 6. It has three
parts, the body, the collar and the nut,
photo 7. My slitting saws are 5/8 inch
internal diameter, so that is the size of

the bottom portion. The flange is 7/8 inch
diameter and 3/32 inch thick. The collar

Model Engineers’ Workshop




Four Gadgets

Parting off a special brass washer

The low-profile slitting saw holder
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www.expotools. com.

Expo Tools
Catalogue

The new Expo 2019 Catalogue is due for release
towards the end of September. The release of the
Catalogue was delayed due to the additions of a
few new exciting ranges of products, we have been
assured that it will be worth the wait! The most
exciting addition this year is the MIG Ammo range!
Details of stockists with the 180 MIG Ammo paint
stand can be found inside. Free copies of the 2019
Expo Catalogue will be despatched to customers
who have ordered before from Expo Tools, if you
are a new customer and wish to get a free copy
please visit www.expotools.com or visit your
local stockist and pick up a free copy!

NEWS Frtes World of
Hobby Engineering

International Model Boat Show
featuring Tamiya Truckin

Entcrnatlonat

‘ :
MODEL BOAT ¢
SHOW ™5l

FRIDAY 9™ to SUNDAY 11™
NOVEMBER 2018

WARWICKSHIRE EVENT CENTRE

www.modelboatshow.co.uk

It's the final countdown to the launch of the 2018 International Model Boat
Show which will take place from Friday 9th to Sunday 11th November at the
Warwickshire Event Centre.

Over 3,000 visitors are expected to attend the show and enjoy over 600
models on the club and society displays. Over 20 of the leading specialist
suppliers will also be present.

As always, the large indoor boating pool will be in full use as all the club
members sail their models for the visitor's enjoyment. Some clubs demonstrate
as a group such as the RNLI with commentary which visitors find is really
interactive and enjoyable. The Surface Warship Association will again lead
a poignant sailing tribute at the poolside during the two minutes silence on
Remembrance Day.

For younger visitors there will be ‘children’s sailing’ on the pool for their own
experience of remote control boating.

As the ONLY 3 day marine modelling exhibition dedicated to all aspects of
marine modelling this is an event not to be missed - book tickets now to take
advantage of the specially discounted rates at www.modelboatshow.co.uk.

A New Book - only from SMEE

Twist Drills - Geometry and Performance: If you have ever wondered why twist drills have the shapes they do and how to set up a drill
grinder to achieve the best shape for a particular purpose, then a new book “Twist Drills - Geometry and Performance” by |6rg Hugel should be
on your bookshelf. J6rg is a distinguished emeritus Professor of Electrical Engineering Design at ETH Zurich, and a well-known SMEE member.

The book has 80 pages, in a handsome hardback format. It contains a detailed analysis of the design features required for proper
performance of both conventional cone-type drills and those with four-facet geometry. This is followed by a description of methods for
accurate measurement of the tip profile of a drill, either directly or from photographic data. There is also a discussion of the advantages and
limitations of the main types of grinding machines and jigs. The book is accompanied by a CD of Excel spreadsheets which allow you to calculate
the profile of the drill tip produced by any chosen combination of the various setting angles in the grinding equipment for either type of drill.

Copies are available directly from SMEE. Only 100 have been printed, so supply is limited. The price is £15 in the UK, including first-class
postage. For destinations in Europe the cost increases by £3 and for the rest of the world by £5.50, to cover postage charges.

Copies can be ordered via SMEE by emailing meetings@sm-ee.co.uk, or contact Norman Billingham at Marshall House, 28 Wanless Road,

London, SE24 OHW.
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10 Years of Peter’s Railway

Peter's Railway is celebrating ten years since the first
book was published. With 19 books in the series, they
have now sold over a quarter of a million copies. Author
Chris Vine, a chartered engineer, has been busy not
only writing the books but also creating interactive
Young Engineer’s Centres, holding school workshops
and featuring on the recent TV documentary The
Unstoppable Flying Scotsman.

The latest two books in the series include the
Peter's Railway Activity Book with 32 pages of games,
puzzles and colouring pages. In a large format it should
keep the interested youngster happy for an hour on
Christmas Day! The other new book is Peter’s Railway
The Four Seasons where our young hero learns to play
the violin - well no, actually he and his friends have an
assortment fo seasonal adventures, including making a
sleeper painting machine.

Peter’s Rallway e,
Activity Book
A

: Pe’rer's'""'Railway
The Four Seasons

Further information on the Peter's Railway series of books can we found at petersrailway.com and more details of Chris’ and the books’

ten-year journey click on ‘Our Story’.

New Chief for London Transport Museum

London Transport Museum has announced the appointment of Elizabeth McKay to the new role of Chief Operating Officer. McKay will
work alongside the Museum'’s Director, Sam Mullins, to deliver an ambitious five-year plan which aims to increase visitor numbers, diversify
audience engagement and create exciting new commercial opportunities.

McKay said, “I'm delighted to join London Transport Museum (LTM) as the new Chief Operating Officer. LTM has always been an innovative
and forward-looking museum that punches above its weight. I've been impressed by the ambitious plans and an excellent senior leadership

team and look forward to contributing to its future success.”

London Transport Museum was granted charitable status in 2007 and receives funding through visitor admission income, trading activity,
sponsorship, trusts, foundations, public funding and individual giving. In 2017/18 over 400,000 people visited the Museum in Covent Garden.

Cosyfeet backs Street Men's Shed

Cosyfeet is backing Street Men'’s Shed with a £750 cash injection
to purchase a metal working lathe and as well as other tools and
materials.

The funding has been made available from Cosyfeet's £750
Community Project Award for Somerset, which is given annually to
a local, non-profit initiative, geared towards enriching the lives of
older people.

Street Men's Shed provides a meeting place for men to meet,
communicate and create using the tools and equipment provided.
There are currently 54 members, most of whom are men aged over
65, although membership is open to all.

Members use the Men's Shed facilities for a diverse range of
projects including making furniture and fencing as well as restoring
objects such as grandfather clocks, vintage radios and fishing rods.
They also benefit from socialising with other members, bringing a
shared sense of community and purpose.

Street Men's Shed is facing uncertainty over whether it will
remain at its current premises in The Tanyard due to an imminent
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change of leaseholder. Members are hoping to be given permission
to stay once the lease changes hands at the end of November.

"Although we are not yet certain whether we will remain at The
Tanyard, we have a great deal of local support and a strong future
ahead of us,” says Club Secretary, Brian Bastable. “This award will
enable us to invest in much-needed equipment for the benefit of
our members.”

Cosyfeet makes extra roomy footwear for people with swollen
feet and has an active policy of giving back to the communities it
serves. Launched in 2014, the Cosyfeet Community Project Award
for Somerset offers a one-off donation of £750 to a local registered
charity or not-for-profit organisation working on a project that
supports and enriches the lives of older people.

For more information on the Cosyfeet Community Project Award
for Somerset visit www.cosyfeet.com/communityprojectaward

For more information on Street Men’s Shed see www.
streetmensshed.btck.co.uk or visit unit 10, The Tanyard, Leigh
Road on Tuesday mornings or Thursday afternoons.
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T9*' The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

0 o 0 " 0 0

If you have a lathe or milling machine then you will
appreciate the need for a quality digital readout system to
provide consistent accuracy and repeatability in machining.

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.

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.

<Z (

%\ "
f =
UK’s Smallest
Magnetic Encoder

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

Tracy Tools Ltd.

Unit 1, Parkfield Units,
Barton Hill Way,
Torquay TR 8JG

We ship anywhere e world

PRODUCTS

» Taps and Dies  Endmills
e Centre Drills e Lathe Tooling
¢ Clearance Bargains ¢ Reamers
* Diestocks e Slot Drills
¢ Drill sets (HSS) * Specials

boxed e Tailstock Die Holder
* Drills e Tap Wrenches

¢ Drill set (loose) HS ¢ Thread Chasers

QTracy Tools Ltd

www.tracytools.co

Sledgehammer Engineering Press Ltd

“New Book” on sale in late October 2018
& L B - . :

e e o
[FOR REPAIRS ADVISE- OWNE
ATIONAL CDAL
NE7365 KIS AREA
TARE

¥
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Taper Shank Brill
s HSS'

Tel: 01803 328 603
Fax: 01803 328 157

Email: info@tracytools.com

Tap & Die Specialist, Engineer Tool Supplies

www.tracytools.com



Differential Indexing ||

Differential Dividing

John Olsen makes an attachment to allow dividing awkward primes.

uch has been written over the
M years in Model Engineer about

dividing, especially on simple
modifications to lathes to permit dividing

common numbers with minimal equipment.

To the best of my knowledge nothing has
ever been written here about differential
dividing. This would be because few

would have had the necessary equipment.
However, times have changed, and more
of us now have milling machines and
dividing heads so the adaptation | have
made to permit a Vertex BSO dividing head
to perform differential dividing may be of
interest, particularly since the resulting

adaptation could also be used to cut helices.

For those who have not encountered
the idea before, differential dividing is a
method that allows us to divide by a much
wider range of numbers than can normally
be accomplished with a worm dividing head
and a set of plates. The idea is that we take
a conventional worm dividing head, but
instead of the dividing plate being fixed
to the body of the head, it is able to rotate
and is connected by a train of gears to the
main spindle of the machine. As we move
the index detent around the dividing plate,
the dividing plate itself is also moving. This
changes the size of the divisions on the
final output shaft. By a suitable choice of
gearing we can achieve a very wide range
of divisions. This will be limited by the gears
we have, but it turns out that any gears we
need and do not have are themselves likely
to be ones that we can make. We are no
longer limited by having to find a dividing
plate with a suitable set of common factors.
As will be seen in the examples below,
we can divide a circle into prime number
divisions without having any dividing
plate or gears with that particular prime
number as a factor. For my own version
of the device, | am using a standard set of
Myford change wheels. These are readily
available, and not too hard to make if other
teeth numbers are needed. Any errors in
the gears used, and in the dividing plates
themselves, are divided by the ratio of the
worm in the head, so you need not feel any
qualms about using home cut gears for this

i I zll”
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device. If your home-made gears are good
enough to run smoothly when used as
change wheels on the lathe, they will do for
this device as well.

Before diving into the construction, let
us first review the common methods of
dividing and then the special features of
differential dividing. The most basic method
of dividing is direct dividing. This uses a
dividing plate, which in some cases may be
the bull gear of a lathe or even the jaws of
a chuck, which is directly attached to the
job. A detent engages with the teeth of the
gear or the holes in the plate, enabling the
job to be rotated and stopped in positions
corresponding to the divisions required. In
this way we can divide by the number of
teeth in the gear, or by any integral divisor
of that number. Where the lathe has been
provided with a 60-tooth bull gear we can
divide by some quite useful numbers, as
shown in table 1.

Should the lathe not have a suitable bull
gear, we can attach one to the spindle,
and this will allow us to divide by other
numbers, provided we happen to have a

The attachment fitted to a BSO dividing head.

e P
JLERRY
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range of suitable gears. For run of the mill
problems like spacing studs nicely around
a cover this method is very good, since
we rarely want large prime numbers for
this. Compound trains can also be used for
harder dividing problems.

An improvement over direct dividing
is to use a worm reduction gear between
the dividing plate and the job. In effect
this multiplies the number of holes in the
plate by the ratio of the worm, making it
possible to divide by a much wider range of
numbers. It also divides any angular error
in the dividing plate by the same ratio.
The cost of these gains is the need for an
accurate worm and wheel, since any errors
here will be reproduced exactly on the job.

With a worm dividing head of this type
it is reasonably easy to understand what
is going on. The job must be positioned
correctly for each division, by rotating
through a certain angle from the last
position. The worm ratio is usually 40:1so
the input shaft must rotate through 40
times the angle required on the output
shaft. This requires selecting a division

Table 1 Direct Dividing from a 60 tooth bull wheel

Number of divisions | 60

30 120 (15 {12 [10 |6

Teeth to skip

12 |15 | 20' |30
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The quadrant goes on the backing plate and then the chosen gear train is mounted. This one
is for 71 divisions.

plate with a suitable number of holes

and then moving the division pin to the
correct hole for each movement. For a
simple case, where the division plate has
the exact number of holes required, then
each move will involve moving the pin to
a hole 40 spaces away from the hole just
used. Mostly a table is provided, but if
the table is missing then for each circle of
holes multiply the number of holes by the
worm ratio and divide by the number of
divisions required. Provided the result is
an integer (whole number) then that is the
number of divisions to step each time. If
the result is not an integer, then that circle
will not divide by the required number of
divisions. A typical dividing head, like the
Vertex BSO, will be able to do all of the
numbers from 1to some maximum, then
some numbers above that. The plates for
the BSO cover every prime number in the
range from 1to 50. Primes larger than 50

28 www.model-engineer.co.uk

are not possible with the standard plates.
Note that | am not saying that 50 is prime.
The largest number it can possibly do is
the number of divisions on the largest
plate multiplied by 40, which in the case of
the Vertex is 40 times 49, or 1,960. This is
of course somewhat more than is likely to
be practically required. A semi-universal
head like the Vertex BSO will in fact cover
almost all normal requirements.

Where an unusual number is
required, there are a number of ways
of accomplishing the work with a worm
dividing head. The basic idea is to make
a dividing plate as accurately as possible,
then use it as the master plate to perform
the actual job. The angular errors in the
dividing plate will be divided by the worm
ratio. A worm ratio of forty means that a
reasonably competently made dividing
plate will provide work as accurate as you
are likely to need. If you are uneasy about

the accuracy, use your home-made plate
to divide a better one, which will be much
more accurate. One simple approach to
making such a plate is to draw it up in a
CAD program, then print it, preferably on
a laser printer but an ink jet will suffice.
Use double sided tape to stick it onto a
blank, then spot through all the holes
and drill them. An older approach was to
use the calibrations and the Vernier scale
on a rotary table to make the master.
The space age approach is of course CNC
machining, or at least a stepper motor
control on a rotary table. Then of course
there is the differential dividing method,
which we will now explore.

The method involves setting up a gear
train from the output shaft to drive the
division plate by a small amount, photo
1. We then divide in a similar way to
normal, except that each time we move to
a new hole, the hole itself has moved to
a different position. As a result, we don't
get the number of divisions that we would
if we used that plate in the normal way.
This can be a little confusing to get your
head around if you think about the input
side. We move the pin from one hole to
another, which would give us so many
degrees of movement at the output. OK,
but that movement will be fed back by
the gear train to the division plate, so
the hole we are aiming for has moved
so we move a little further to get there.
But that movement itself then causes
more movement of the division plate...
like Achilles in Zeno's paradox, we will
never actually reach the tortoise with this
approach.

A better way to look at this is to
consider everything from the perspective
of the output side. In dividing our peculiar
number of divisions, whatever it is, the
output shaft must start in one position
and then rotate through one complete
turn, dividing the angular space into “n”
divisions. To create an artificially simple
example, suppose we have only one
division plate, which has forty divisions,
and suppose our worm is 1:1. That would
only permit us to divide numbers which
are exact divisors of 40, eg 2, 4, 5, 8,10,
20 and 40. For some reason we need to
divide a circle into 41 divisions. We will use
the 40 hole plate as if we were dividing
into 40, but will use the gear train to
adjust the motion. Now, our output shaft
will still have to turn through a total of
360 degrees, but we will need a total of
41 stopping places instead of 40. That
means the angle the output shaft must
turn through is 360/41 degrees instead
of 360/40 for each division. Since we
made our worm 1:1, the same applies to
the input. So, using our 40 hole plate, we
must rotate the division plate by a small
amount in the opposite direction. How
much? Well, the output shaft has done 1
whole rotation when we get back to the
starting point. Hence in our situation,
the input shaft must also have done
one whole rotation. But we must have

Model Engineers’ Workshop



Differential Indexing

Table 2 Ratios approximating Pi

22 | 179 |201 | 223

245 | 267 | 289 | 311

333 | 355 | 52163

7 |57 64 71

78 85 92 99

106 | 113 | 16604

passed over 41 spaces instead of 40 on
the division plate, so the division plate
must have done 1/40 of a rotation in the
opposite direction. So we need a gear
train that has a ratio of 40:1and reverses
the rotation.

Now, making things a little more
realistic, we will try another example but
with a 40:1worm as is common. We could
now do forty divisions by using the same
hole (on any plate) forty times. To get 41
divisions, we will do the same thing, but
gear the division plate to rotate in the
opposite direction. Now, the input shaft
will have to rotate through forty turns but
will have to drop into the same hole of
the division plate 41 times in the process.
For this to happen, the division plate will
have to rotate 1 full turn in the opposite
direction to the input shaft. Thus the
gearing will be 1to 1, which should not be
too hard to organise. Each time we move
the pin to a new hole, we will turn the
input shaft just under one full turn, and
the hole will move a little in the opposite
direction to meet us.

If we follow a similar argument for
getting 39 divisions from a forty division
plate, we will find that we must again use a
11 gear ratio, but this time we must rotate
the division plate in the same direction as
the input shaft. So we can note that when
we want to reduce the number of divisions
from that provided by the plate, the division
plate will be geared to rotate in the same
direction as the input shaft. When we want
to increase the number, the division plate
will rotate in the opposite direction.

Forty is an artificially easy number,
because it matches the worm ratio. The
39 and 41 divisions are also possible from
the standard plates anyway. Suppose we
have a plate that can do 72 divisions but we
want 71. From our earlier examples, we can
see that it will need the division plate to be
rotated in the same direction as the input
shaft. But by how much? The output shaft
must still do a full turn, and the input shaft
must also still do 40 turns. But instead of
doing this in 72 steps we must do this in
71 steps. Typically for 72 divisions we will
use an 18 division plate and take steps of
10 divisions each time, but when we have
done this 71 times the dividing pin must be
back to the starting location. (l.e. the input
shaft must have done exactly 40 full turns)
Relative to the dividing plate it will still be
10 divisions short of the starting hole, so to
be back to the starting location the dividing
plate itself must have moved 10 divisions in
the same direction. So for 1 full turn of the
output shaft the division plate must move

October 2018

10/18 of a turn in the same direction as the
input shaft. Looking though our Myford
change wheels, we find that we have a 25
and a 45. These will give the same ratio,
since 10/18 = 25/45, so we put the 25 on the
main shaft and the 45 on the shaft driving
the dividing plate. Any convenient set of
idlers may be used between, provided the
direction is correct. Compound trains could
of course also be used if necessary, photo 2.
Note that this will require us to have a
suitable pair of gears to give this ratio, but
at least these are more reasonable looking
numbers than trying to find a 71 hole plate

or gear. In fact, this is a merit of the method.

Three things determine the gears we need:
- The ratio of the worm

- The division wheel chosen

- The difference between the wanted
number of divisions and the available
number.

This means that if we do not happen to
have the exact wheels needed, they are at
least something we could make without
already having them. But generally we will
have something in a normal set of change
wheels that will do.

I now find myself looking at what | have
written and wondering if it is sufficiently
clear. The danger is that by writing more |
will simply make the verbiage more dense
and confusing, so | will set out the process
of choosing a ratio in a step by step fashion.
This assumes you have a table for normal
dividing for your dividing head, but not
for differential dividing. | will use 71as an
example.

1 Examine the tables to determine if the
number required can be divided in the
conventional manner. As we will find, 71
cannot.

2 If not, choose a number that can be
divided that is a small amount larger or
smaller than the number you require. In our
example, 72 is a number that we can easily
divide.

3 Set up the dividing plate and the arms as
if you are going to divide by that number,
using the normal table. For 72 we would
normally use an 18 hole plate and we would
move the detent around by 10 divisions
each time.

4 Note the difference between the number
of divisions you want and the number you
have set up for. For instance, 72-71=1(Sign
is important.)

5 Divide the number of divisions for each
step (as set up in 3) by the number of
divisions on the plate being used. For
instance, for 72 we have 10 divided by 18.
(You can leave this expressed as a simple
fraction.)

6 Multiply the number from step 5 by the
number from step 4. So for 71 we get 1
times 10/18.

7 This result is the amount the division plate
must rotate by when the main shaft rotates
by one full turn. A negative number means
that the division plate goes in the opposite
direction to the input shaft, while a positive
number means that it goes in the same
direction.

8 So the actual ratio needed is 1: 10/18.
That is the velocity ratio of the gears, the
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Table 3 Division Table for 40:1 worm and 5 step change wheels

Notes for table.
Set-up A has one idler between the driver and the driven.

Set-up B has two idlers between the driver and the driven.
No compound trains are needed.
The driver is the gear on the main shaft, the driven is the gear on the bevel shaft.
Direction —1 means the dividing plate will rotate in the opposite direction to the dividing arms.
means it will go in the same direction.

Divisions|Set up |Division |Divisions |Overall Set-up |Driver |Driven |Gear C|Gear D|Direction
needed |as if for |plate per step |gear ratio
51 52 39 30(30 to 39 A 50 65[Any 1
53 52 39 30(30 to 39 B 50 65(Any  [Any -1
57 60 33 22|12to 1 A 50 25|Any 1
59 60 33 22|12t0 3 A 50 75|Any 1
61 60 33 22|12t0 3 B 50 75|Any  [Any -1
63 64 16 10|/5t0 8 A 25 40|Any 1
67 70 49 28|12to 7 A 60 35[Any 1
69 70 49 28j4to 7 A 40 70|Any 1
71 Ve 18 10{10 to 18 A 25 45(Any 1
73 72 18 10|10 to 18 B 25 45|Any  |Any -1
77 80 20 10|3to 2 A 60 40|Any 1
79 80 20 10|11 to 2 A 25 50[{Any 1
81 80 20 10{1to 2 B 25 50|/Any  [Any -1
83 85 17 8{16to 17 A 80 85|Any 1
87 85 17 8|16 to 17 B 80 85(Any  [Any -1
89 90 18 8|8to 18 A 20 45|Any 1
91 90 18 8|-8 to 18 B 20 45|Any  |Any -1
93 100 20 8{14to 5 A 70 25(Any 1
96 100 20 8[8to 5 A 80 50|Any 1
97 100 20 8|5to 2 A 60 50|Any 1
99 100 20 8|2to 5 A 20 50{Any 1
101 100 20 8|2to 5 B 20 50(Any  [Any -1
102 100 20 8l4to 5 B 40 50{Any  [Any -1
103 100 20 8|5to 2 B 60 50(Any  |Any -1
106 100 20 8[12to 5 B 60 25|Any  [Any -1
107 100 20 8|14 to 5 B 70 25|Any  |Any -1
109 100 20 8|18to 5 B 90 25|Any  |Any -1
111 120 33 11|13 to 1 A 90 30[{Any 1
112 120 33 11|18to 3 A 80 30|Any 1
113 120 33 11|7to 3 A 70 30[Any 1
114 120 33 11|16 to 3 A 60 30[Any 1
117 120 33 11|1to 1 A 50 50[Any 1
118 120 33 11|12t0 3 A 40 60[Any 1
119 120 33 11|13 to 1 A 30 90[Any 1
121 120 33 11|3to 1 B 30 90|Any  |Any -1
122 120 33 11|12to 3 B 40 60[Any  [Any -1
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Differential Indexing
123 120 33 11[1to 1 B 50 50|Any |Any -1
125 120 33 11|5to 3 B 50 30[Any  [Any -1
126 120 33 11[2t0 1 B 60|  30|Any |Any =
127 120 33 11|7to 3 B 70 30[Any  |Any -1
129 120 33 11|3 to 1 B 90 30|Any  |Any -1
131 140 49 14{18to 7 A 90 35|Any 1
133 140 49] 142 to 1 A 70 35|Any 1
134 140 49] 14|112t0 7 A 60 35|Any 1
137 140 49 14]6 to 7 A 60 70[Any 1
138 140 49 14|4 to 7 A 40 70|Any 1
139 140 49 14|12to 7 A 20 70[{Any 1
141 140 49 14|12t0 7 B 20 70|Any Any -1
142] 140 49 14|40 7 B 40 70[Any  [Any -1
143 140 49 14|6 to 7 B 60 70[Any  [Any -1
146 140 49 14|12t0 7 B 60 35(Any  |Any -1
149] 140 49 14/18 to 7 B 90 35(Any  [Any -1

ratio of the number of teeth on each gear

is the inverse of this or 1:18/10. This can be
multiplied and divided by suitable factors
to find a pair of gears that we actually have.
With a bit of thought we find that we can
use 25 to 45, which are both part of the
standard Myford set. If we were using
change wheels that stepped by four, we
could use 20 and 36.

9 Depending on the spacing of the two
shafts and the direction needed, we may
need one or two idler gears. The number
of teeth on these does not matter.

10 If this is the first time you have done
this, divide around the whole job just
making marks with a scribing block. Count
the marks when you reach the start. If the
number is wrong, or if the first mark does
not line up with the scriber after going
around, then you have got something
wrong. This is actually good practice with
any form of dividing.

Now, we are not likely to want really
unusual numbers of divisions all that
often but having made an adapter like the
one to be described, we can potentially
use it for other applications. Some
examples follow.

1 Gear the output shaft of the dividing
head to the milling table feed. This will
allow cutting a helix, the pitch of which
may be varied by changing the gear ratio.
A 1:1 ratio will give a helix pitch equal to
the table lead screw. This lends itself to
milling screw threads. This will require a
quadrant to fit onto the end of the milling
table. It also requires getting the cutter to
match the helix angle properly.

2 Gear the division plate to the table lead
screw. This will also allow cutting helices,
but of a much longer pitch. Here a 1:1
ratio together with the 40:1 ratio of a
typical dividing head will give a pitch forty
times as long as the table lead screw. In
addition, the dividing plate and selector
pin are in the path, making it easy to cut
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a multi-start helix. This can be used for
cutting helical gears, provided the change
wheels available can provide the correct
helix angle.

3 Gear the division plate to the lead screw
and use the division plate to perform
linear dividing. This is potentially useful
where a length must be divided into equal
divisions that are not easy to measure
using hand wheels or a digital scale. For
instance, cutting racks will often require
odd division numbers since Pl is included
in the pitch calculation. This can be done
with an offset table. Using a table of
offsets like this is difficult with just a
calibrated hand wheel. A set of digital
scales makes it easier, but even so errors
are possible. The geared arrangement

will reduce the possibility of errors. The
downside is that such arrangements

Checking the gears for mesh. They should all

turn freely at this stage.

will generally need a division by pi,

and any gear train will only provide an
approximation to Pi. Fortunately, the
approximation can quite readily be as
good as we are likely to need. For general
work, the standard Pi approximation 22/7
will give an error of under half a thou

per inch. If a higher standard is needed
then there are other approximations

such as 355/113, which will provide a

very low error while still being able to be
constructed with reasonably practical
gears. When | say practical, you may need
to use the differential dividing facility to
make yourself a set. Rather than making
a rather large 355 tooth gear, a 71-tooth
gear should be made, photo 3, and the 5:1
ratio can be incorporated in the rest of the
train. (355/5=71). Other possible ratios are
shown in table 2, although the last would
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The bevel gears and their block fit in behind the dividing plate.

be rather impracticable.

Note also that the gearing to the table
lead screw may be via the 40:1 worm
of the dividing head, if this suits. This
is more likely to be the case for small
divisions than for large.

| have not so far implemented any of
these possibilities. Gearing to the milling
machine lead screw will require another
quadrant and shaft assembly and this will
vary according to your mill.

A dividing head with the differential
capability builtin is called a universal
dividing head. Vertex do make a universal
dividing head, the BS2, but this is a much
larger device than the BSO and so not
suited to many of the mills that we model
engineers tend to own. The instructions
for my Vertex include the tables for the
larger head. These are of limited use to us
since the Vertex change wheels step by
four instead of five. Their use of a skew
gear compared to our bevel also means
that their trains need to rotate the second
shaft in the opposite direction to ours. This
completely changes the type of set-up you
want to use. Also our shafts are probably
too far apart to permit using their trains
anyway so | have provided table 3 for
some of the division figures that require
the use of differential dividing, tailored to
the use of Myford change wheels and the
device described. This table takes you to
149 divisions. If you want more divisions
than this, you will have to work it out
for yourself. Bear in mind though, that
generally more than one gear train can
provide the correct result. It is the overall
ratio and direction that are important.
You can also calculate a different train by
starting with a different choice of division
plate. For instance, if adjusting from 72
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to give 71did not give suitable gears, we
could try adjusting from another number,
perhaps 75. Generally, the closer the
better, to reduce the effect of backlash in
the gears. Compound trains can be used

if needed, and idlers may also be used to
correct the direction. Also remember that

I have not actually tried most of these
trains, so check for the correct division
ratio before cutting metal. | did use a
spreadsheet to check my calculations. It is
a little hard to use a spreadsheet to do the
initial calculation, since it involves making
a judgement as to which is the best

basic division set-up to start from, but a
spreadsheet can easily calculate for you
what division ratio you will get with a given
train. So provided that came out to what |
had been calculating for, the train should
work. | would still suggest rechecking since
errors can easily creep in. It is of course
traditional to blame the printer!

You will see that table 3 includes a
couple of possibly unexpected numbers.
It turns out that it is not possible to divide
by 96 or 125 with the standard set of
plates. Not all of the numbers that need
differential dividing are primes by any
means. Another familiar number that will
be seen there is 127. So now you can make
yourself a 127-tooth change wheel for
cutting accurate metric threads. | am not
very convinced myself about the utility of
this. | have had such a change wheel for
over ten years and have never actually
used it. The very slight increase in accuracy
that it can give has not so far justified
cutting a slot in the lathe stand to permit
mounting the wheel. You will find that
such a wheel in the standard Myford 20DP
tooth is a rather large device. It does look
impressive hanging on the wall though,

and it did not cost anything. It came with
a set of change wheels from a scrapped
lathe of unknown brand.

The Differential Indexing
Attachment
On to the construction of the device,
photo 4. An important design criterion
was that no major changes to the Vertex
dividing head should be required. It
should also remain possible to return
the Vertex to normal operation without
too much trouble. In the event the only
modifications to the Vertex were four
holes drilled and tapped M5 in the end
of the main base. The concept should be
equally applicable to other similar dividing
heads, but of course dimensions may
need modifying to suit. The Vertex is a
copy of the Brown and Sharp and there
are others of very similar appearance, so
this design may be able to be adapted
to other brands. Most of the machining
required is fairly straightforward turning
and milling, and presumably if you wish
to make this you have at least a dividing
head, and therefore probably a milling
machine. So | will not go into too much
detail of particular set-ups. | will give
a brief outline of the parts and their
purpose, and which bits are important.
You will see from the photographs that
my own example was not built with any
intention of competing in exhibitions.

One difficulty for the drawings is that
the Vertex is largely metric, apart from
the spindle nose and the Brown & Sharp
taper in mine. | gather some have the
number 2 Morse taper. On the other hand,
the Myford change wheels and the shafts
they fit on are Imperial measurement.
To add to the fun for builders, you will
require a good pair of bevel gears, photo
5, which must be a 1to 1ratio. The actual
number of teeth is not too critical. Mine
came from my collection of “could come
in handy sometime” stuff, so you will
probably not be able to exactly duplicate
them. They should have an outside
diameter of up to 2 inches or 50mm. The
teeth should be fairly fine. Mine have 36
teeth, but finer teeth would reduce the
backlash. Backlash is not too much of a
problem in practice, but should as always
be taken up in the same direction. After
doing my first try at the drawings based
on my own unit, | contemplated for a
minute or two on the folly of providing
drawings to suit gears that you will not be
able to obtain. As a result, | have redrawn
things to suit a pair of gears listed in the
Davall catalogue. These are straight bevel
gears, 1.5 module with 30 teeth. | would
have liked more teeth but these were the
best match I could find on the Internet.
The catalogue number is MB15-30S. |
have not had any dealings with Davall at
all, so the usual disclaimer applies. Other
suppliers may have similar gears. If you do
obtain the Davall gears, one of them will
need modifying.

®To be continued
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Milling for

Beginners

A Z2-FLUTE CUTTER (S1.O'T DRILL)
UP A ROUGH BILOCK

PART 7 - USING
AND SQUARING

Sponsored by:

—r-Teecurotrade.co.uk

UNBEATABLE VALUE ENGINEERING PRODUCTS

This month Jason Ballamy looks at the various uses of a 2-flute Slot Drill and
describes how to square up a rough sawn block of metal.

Open Ended and Through Slots

Using a Slot Drill (2 flute cutter)
For Open Ended Slots

As its common name suggests the 2 fluted
“slot drill" is the ideal cutter for producing
slots, the main reason for this is that only
one cutting edge is ever in contact with the
work piece so that if the force of the cut were
to deflect the cutter to one side it would still
not cut an oversize slot as can happen when
using cutters with more flutes.

Counter bored Holes
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Wide and narrow Closed Slots

To cut a slot that is open on one end
but does not pass right through to the
other as shown on the left of photo 70
touch the cutter onto the top surface
of the work, engage fine down feed and
zero the quill DRO in much the same way
that was described in part 6. The cutter
can then be lifted slightly and the work
moved to one side before putting on the
cut. For the 6mm diameter cutter used
here on aluminium 1.5 to 2.0mm depth can
be taken in each pass running at about
1500rpm. It is then just a case of feeding
the work along until you get to where the
slot is to end, then move the work back
in the opposite directing so the cutter
is clear before putting on another cut
and repeating until the required depth is
reached.

If the slot passes all the way through
(right, photo 70) then there is no need to
return to the start position to put on the
next cut, just do that at the opposite side
and cut in the return direction as well.

If you don't have a cutter for the size of
groove needed then use the next size down
and first cut along the middle to remove
most of the waste followed by some full

depth passes along each side to open the
slot up to the desired width.

Using a Slot Drill (2 flute cutter)
To Cut Stopped Slots

If you need to cut a slot where both ends
fall within the bounds of the work piece,
then use can be made of the slot drills
ability to plunge vertically into the work
much like a drill due to it having one of

the cutting edges on the end that passes
through the centre of the cutter.

For smaller cutter of say 6.0mm diameter
or less start again start by toughing off,
engaging fine feed and zeroing the DRO
then lift clear and start the cutter rotating.
Use the fine feed to lower the slot drill into
the work, it won't cut as fast as a drill and
some cutters are better at plunging than
others so just feed slowly until you reach
the depth for the first cut at which point the
work can be fed along until you get to the
other end of the slot, plunge down again
and cut along the slot again and so on.
photo 71.

For larger slots it is usually better to
drill an undersize hole at either end of the
slot so that the cutter does not have such

Model Engineers’ Workshop
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Rough cut stock marked up in order of cuts 1-6

Face 1after machining and De-burring with File

a hard time when plunged, this method
can also be used on smaller cutters if you
find they don't plunge too well. The larger
10mm slot to the left of photo 71 was
done this way using an 8.0mm diameter
hole at each end.

Using a Slot Drill (2 Flute
Cutter) to Drill Holes.
Slot drills can also be used on materials that
tend to grab a conventional twist drill when
opening the hole up to a larger diameter
or to counter bore a hole for say the head
of a cap head screw. Drill the smaller hole
first with a normal drill then mount the
required size slot drill and use that either
just with the quill lever feed or using the
fine feed if the material is particularly prone
to grabbing as the fine feed will help resist
the tendency of the cutter to be drawn into
the work. Also use the fine feed if counter
boring as the DRO can be used to get the
required depth, photo 72.

These cutters can also be used to provide
a start for a twist drill when the hole enters
the work at an angle. Just set up the work
at the required angle and gently feed the
slot drill in until it is cutting full diameter.
You can then either carry on a bit further so
there is a hole to locate your drill bit in or
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stop and then spot drill the flat that the slot
drill created before following up with your
chosen drill bit.

Material specific 2-flute
cutters

On the easier to cut materials such as
Aluminium, brass, bronze and plastics the
larger clearance space between the two
cutting edges can be made good use of to
help clear the larger volumes of swarf that it
is possible to produce so in these cases the
2-flute cutter can be used where a 4-flute
would normally be used on harder materials
such as steel and iron. If you are likely to

be working these softer materials quite
often then it is worth investing in specific
non-ferrous milling cutters which as well as
being 2-flute for clearance have a steeper
helix angle that will also help to lift the
swarf out of the cut at a faster rate. These
cutters are usually uncoated as that also
helps to prevent aluminium from sticking
to the cutting edges. The 10mm cutter in
photos 72 and 81 is one of such design.

Squaring Up an Uneven Block
Sometimes the piece of material being
worked on won't already have flat sides
that are at right angles to each other be

First Cut off Face number 2 with packing at front only

Milling for Beginners ”

that because it has been sawn from a
larger piece or could even be a casting.

The following sequence of photos and
descriptions show how to go about making
an odd shape into a regular one. | have
shown it being done with the aid of a fly
cutter as these will cover a reasonably large
area in one pass and are easy to sharpen

in the home workshop so work out quite
economical to use, however the same could
be achieved with several passes of a large
4-flute milling cutter.

After removing any obvious burrs start
by studying the work piece and then
number the sides 1, 2, 3 and 4 with the
flattest side being number 4 if there is no
obvious flatter side then try to ensure that
side 4 is concave rather than convex. The

These cutters can also be

used to provide a start for

a twist drill when the hole
enters the work at an angle

S
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4 Set up for face 3 with face 1on parallels, 2 against fixed jaw and packer
Checking face 1is square to face 2 on still rough face 4

two ends are numbered 5 and 6 in photo 73.
Ensure that your vice is clocked in true
to the X-axis as described in part 6 and
then place a thin piece of aluminium
against the rear fixed jaw, this will protect
the jaw from any point loading due to the
uneven surface of the work and also give
a better grip as it will deform slightly with
pressure. The work piece can now be put
into the vice with face number 4 to the rear
and face number 1 upwards followed by a
short length of aluminium rod which will
ensure the work is held flat against the rear
jaw & packer rather than being pulled away
as could happen if the moving jaw was left
to find its own position against the uneven
work.As you tighten the vice set the top
(No1) face horizontal by eye. photo 74.
With the work now held securely
proceed to take cuts across face number 1
until the whole surface has been cleaned
up by the cutter at which point it can be
removed from the vice and de-burred with
a fine file to ensure the piece can be held

Ready to machine facernumber 4, no jaw
packing and face 2 on parallels

for the next stages with the machined face
flat against the vice or parallels without
being canted by a burred edge. photo 75.
For the next cut the work is held in the
same way except the packing piece against
the fixed jaw can be left out so that face
number 1 bears against that jaw and face
number 2 is upwards ready to be cut.
photo 76. For the purpose of these photos

If you are likely to be
working these softer
materials quite often then
it is worth investing in
specific non-ferrous
milling cutters...

Setting work vertical to machine end 5 |
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If your chunk of metal is
too large to fit in your vice
then a similar setup can be
replicated by substituting
an angle plate for the vice's
fixed jaw and the mill table

in place of it's base.

I won't machine away the circular notch
but just take a couple more passes until
the rest of the face has all been machined.

Again, de-burr the work when it is
removed from the chuck, a tri-square can
then be used to check that faces 1& 2
are at right angles to each other before
machining face number 3 photo 77. This
time when the work is put back in the vice
it can be set against the bottom of the
vice as well as the fixed jaw or as in this
case raised up on parallels if smaller than
the height of your vice jaws. Having the
previously machined face number 1 resting
on the parallels will ensure the cut on face
number 3 is parallel to that face and at right
angles to face number 2 which is placed
against the fixed jaw. photo 78. The work
can be measured during these cuts until it is
to the required thickness, if you are aiming
for a square profile then zero the quill DRO
on the final cut so the next face can be
finished to the same height.

The work is rotated once more to
machine face number 4 but this time as the
moving jaw will be against a flat machined
face (humber 1)the small piece of bar is not
needed, face number 2 should rest on the
vice bottom or parallels which leaves face
number 3 against the fixed jaw. photo 79.

With the four long edges now all
machined the two ends can be tackled
next. Provided the work does not stand a

All faces machined true
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Alternative method used to machine end 6

long way above the vice jaws that can be
used to hold the work vertically. Use the
tri-square against the vice base and one
side of the work to set it vertical, a light
source or sheet of white paper behind will
help to see how well the work abuts the
square’s blade. Alternatively a DTl can be
held in the spindle or with a magnetic base
to the mill head and run up and down the
side of the work to ensure it is vertical.
Once happy that the work is lined up the
end can be cut until the surface has been
cleaned up right across. photo 80.

The other method if the work is not too
thick is to have the end sticking out one
side of the vice and using a reasonably
large diameter cutter so that there is less
risk of it flexing away from the work take
full depth passes across the end. As the
vice jaw was previously set true to the
X-axis this cut in the Y direction will be at
right angles to it. photo 81.

After all this that rough piece of metal
should look like the one shown in photo 82

Milling for Beginners ”

with all faces machined at right angles to
the next and parallel to the opposite face.

If your chunk of metal is too large to fit
in your vice then a similar setup can be
replicated by substituting an angle plate
for the vice's fixed jaw and the mill table
in place of it's base. The work will have to
be clamped to this and more than likely
packed up with parallels so that the cutter
will clear the top edge of the angle plate.
photo 83. 1

The items featured in this series are
available from Arc Euro Trade, http://
www.arceurotrade.co.uk, who

also sell the X series of mills. See

the accompanying thread on Model
Engineer Forum https://www.model-
engineer.co.uk/forums/postings.
asp?th=131318&p=1for more
discussions about this series.
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Readers’ Tips ”

Readers’ Tips z-croe

More Power!

This month our lucky winner of £30 in Chester gift vouchers top of the vernier and soldering a pair of fine wires to the positive

is Richard Gibson, who has come up with a neat twist to the and negative contacts in the battery compartment. This means a

popular idea of using a cheap digital caliper as a lathe DRO. vastly extended battery life and a cheaper solution especially if you
| decided to convert my lathe to a simple DRO machine using a pair  use rechargeable batteries. The battery holder | obtained from CPC

of the cheap but accurate digital verniers available. However, the Farnells Product code BT 03698.

only downside was the lifetime and cost and faff of changing the I found a couple of dabs of Gorilla glue effective in fixing the

button batteries. battery compartment to the vernier.

| have overcome this by piggybacking a AAA battery holder on

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.chesterhobbystore.com to
plan how to spend yours!

Please note that the first prize of Chester Vouchers is only available to UK readers. You can make multiple entries, but we reserve the
right not to award repeat prizes to the same person in order to encourage new entrants. All prizes are at the discretion of the Editor.
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MITSUBISHI INVERTERS from £122 inc VAT

HIGH PERFORMANCE INVERTERS

For serious machining duty.

240V 1-phase input, 220V 3-phase output, far
you to run a dual voltage (Delta wired) three
phase motor off your 1-phase supply.

Six sizes from 0.1kw (0.12hp) to 2.2kW(3hp).
Built-in user keypad, display and Speed Dial,
Unique Integrated Emergency Stop Function.
Advanced Torque Vector control for optimum
performance. High Reliability.

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 contrel station Pendants suitable for use with |
all our Mitsubishi Electric and IMO iDrive Inverters.
Industrial grade push buttaons and controls.
Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

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

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

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Long Lane, Warrington,
Cheshire WAZ2 8TX,
E-mail: info@newton-tesla.com

~§ SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED

CONTROL FOR LATHES AND MILLING MACHINES

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

VARIABLE SPEED CONTROL PACKAGES

| | The ‘original’ & best lathe speed control system.

Pre-wired systems, and Inverter, Motor, Remote packages available
to suit wide a range of metal and wood turning lathes, including;
MYFORD ML7, Super 7, BOXFORD, 8 RAGLAN lathes, Wood turn-
ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Pre-wired ready to go! Power Range: 1/2hp, 1hp, 2hp and 3hp.
Super smooth control across entire speed range, giving chatter

free machining and excellent finish unattainable with 1PH motors!
Powered from domestic 240V Single Phase mains supply.

Made in the UK, ISO9001:2008 Quality Assured.

Tel: 01925 444773 Fax: 01925 241477

Visit www.lathespeedcontrol.com for more information.

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

_ ' . MITSUBISHI
VISA . ﬁﬁO‘MnEIkJENCS!‘-?!EcMS
Automation Deale

. MAIDSTONE-ENGINEERING.COM

130 years experience providing fittings, fixings, brass, bronze, B.S.M, copper and steel

For all your model engineering needs.

Metals

O Rings
Gauge Glass
Graphite Yarn

Jointing

Steam oil
Cutting tools

And so much more.

TEL: 01580 80066 PROMPT MAIL ORDER

‘Copper TIG
welded Boilers




The completed Versatile Dividing Head
with fabricated body is virtually
indistinguishable from the original cast version.
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A Fabricated

Versatile D|V|d|ng

Head

Pete Barker in Far North
Queensland digs in the
scrap box and welds up
a substitute ‘casting’
for G.H. Thomas' classic
Versatile Dividing Head

aving recently added a Myford
H vertical milling slide to “The

Flagellator”, my 1937 Drummond M
Type lathe, | found | now needed a small
dividing head for gear cutting. Buying one
would not fit in with the 1930s Depression
era ethos of my heritage machine shop,
so the decision was taken to make my
own. The simple way, using pieces of flat
plate to form the body in the modern style
would look out of place on the ancient
Flagellator. But G.H. Thomas' curvaceous

Versatile Dividing Head looked just the part.

Except, the cost of postage from the UK
to remote northern Australia on top of the
already costly castings was more than my

Depression era budget could accommodate.

Instead, | decided to fabricate my own
“casting” from pieces of steel welded
together. The result, photo 1, maintains
the original classical lines of GHT's design
and has already proven very successful in

Aslice of 15/8" bar held in the tailstock is used to position the marked
out scallop ready for boring to the correct radius.

October 2018

Fabricated VVDH |

The almost completed unit in use on the lathe drilling its own index plates.

operation, including the drilling of 814 holes
in its own three indexing plates, photo 2.
It has also been pressed into service for the
cutting of its own secondary helical worm
gear butthat's a story for another issue.

Puzzle: Drawings and the scrap
box

The first step was to scan GHT's original
drawings from his book Workshop
Techniques and print them at actual size.
This allowed me to scrounge around in the

scrap box and find various pieces of steel
that could be welded together to make up
the body. The heart of the job was a piece
of 15/8" diameter bright mild steel (BMS),
2 3/4" long, drilled and bored at this stage
to 34" diameter. It will later be bored out to
final size to hold the main spindle.

The next piece in the puzzle was the lump
sticking out to one side of this main barrel
to clamp the tailstock mounting spindle.
At first blush the obvious solution seemed
to be to mill or turn a flat on the side of the

The offset job rotates around the boring bar as the scal/op is

machined. Ensure there is enough clearance before starting lathe.
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main barrel and weld on a piece of 11/4" flat
plate. But flat plate that thick is unobtainable
in the sticks where | live, and prohibitively
expense to have shipped in small quantities.
So, a cunning plan was hatched to use a
handy piece of 15/16" diameter BMS bar 2
1/8" long and machine a scallop out of one
side to match the curve of the main barrel,
then weld the two together. A flat surface
would then be milled on top and bottom

of the second piece to make it look like the
original casting.

Scallop: Boring part of a hole

A bit of head scratching resulted in
marking out this second piece for an
offset half inch hole to be drilled in the
position where the final 5/8" hole would
later be bored and then marking out the
scallop. See fig. 1 for dimensions. The piece

By taking light cuts, the boring bar iss brought out to meet the marked
out radius line for the scallop. Piece of paper provides extra grip.

Thetop and bottom of the smaller tailstock
clamp barrel are milled flat and blended to
the main body with files and rotary grinder.

15/16 O.D.

Drill 01/2/

11/16

17/8

Fabricated VDH Tailstock Spindle Barrel
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The two main barrels are held in the vice, tacked in two places each
side, then welded together.

was gripped in the vice alongside a piece
of wood that allowed the centre point of
the scallop radius to be marked out and
used to swing a pair of dividers draw to
the 13/16" radius. Or a piece of 15/8" bar
could be used as a template to scribe the
radius without as much fuss. The job was
then mounted in The Flagellator's four jaw
chuck, so the offset half inch hole could
be drilled, using the tailstock centre to get
the prick punch mark on the layout into
position. Remember, what we are making
at this stage is a substitute rough casting
so no point in wasting time with wigglers
etc. for a more precision location.

Setting up to machine out the scallop
was a little trickier. The job was mounted
to The Flagellator's faceplate using one
long bolt through the already drilled hole,
with a piece of paper between the job
and faceplate to provide both grip and a
few thou safety barrier between the tool
and the faceplate at the end of each cut.
The right offset on the job was set using
a slice of the 15/8" bar held on a mandrel
(nut and bolt!) in the tailstock chuck. The
job was manoeuvred until the marked-
out line matched the edge of the slice of
bar, photo 3. A boring bar was then used
to “bore” out the scallop in the job as it
rotated around the invisible centre of the
radius of the scallop. Great care must be
taken when setting this up to ensure the
job does not foul the boring bar, photo
4. If it does, a smaller boring bar must be
used. Swing the job over by hand before
starting the motor, to make sure there is
sufficient clearance when taking cuts.

| mounted a counterweight on the
faceplate, so the boring could be done at
200rpm without The Flagellator dancing
across the workshop floor. Small cuts of
about 0.020" were taken until the tool
reached the marked line and the job was
done, photo 5. You can see | lost my bottle
at the last minute and did not machine
all the way through to the paper, instead
leaving a few thou of metal that was later
filed off. Also, | highly recommend painting
that counterweight and bolt bright red, as
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The main spindle lock barrel has the scallop
turned in the lathe, then is positioned ready
for clamping and welding.

I have done since catching my knuckles on
it while focussing my attention on the job
in the centre.

Sum of the parts: Welding

The two pieces of round bar were laid

on the full-size drawing to prove the
theoretical mark up and the scallop
machining before welding together. All
was good, so the two pieces were clamped
together in the vice, the scallop providing
perfect alignment of the pair. My welding
equipment consists of an ancient arc
welder, dubbed “The Penetrator”,
purchased at a garage sale for $50 and

a 5kg box of 3.2mm rods that came

with it. So the old welder was cranked

up to its full 140 amps to get maximum
penetration on these thick pieces of
metal. Because welds contract as they
cool and pull the adjoining pieces of steel
out of alignment, four tack welds, two on
each side, were applied to keep things
straight before the final welding began,
photo 6. After all four sides had been

L
much easier access for the grinder.

welded and cleaned, a second layer of
weld, laid on with a weaving motion, was
added to fill in any gaps and add strength.
Welds were then cleaned up with an
angle grinder and Dremel tool before
mounting the job on the vertical slide
to mill the flats top and bottom of the
tailstock shaft barrel. | ignored my original
mark up lines and the amount machined
off was determined by eye to look best
where the two pieces blended together
and had been welded. It ended up slightly
thicker than on the original casting
drawings, but | was happy with that.
Resulting piece was starting to look like a

AN

With the base plate welded in place and ready for final clean up, the job is now looking like a
versatile dividing head body.

October 2018

The welds on the stan webs are ground smooth before welding on the base plate. This allows

Fabricated VVDH |

dividing head body, photo 7.

There was one more tricky piece to
machine and add: the spindle lock barrel
that runs at right angles to the main
barrels along the bottom. Eventually it
will be bored and reamed to take two
brass locking buttons that protrude
into the main spindle bore, so needs to
be located reasonably accurately. This
piece was made by using a piece of 7/8"
diameter BMS bar 2 1/8” long, with a
scallop machined out of it to wrap around
the main barrel, using similar technique as
described for the tailstock spindle clamp
barrel. This piece was then set up and
welded to the main body in the same way
as already described, photo 8.

Last stand: Plate fabrication
Thus endeth the tricky machining part

of the story. What remains is to fabricate
the webs that form the stand for the main
barrel unit, and then the base plate. The
base was easy, a piece of 3/8" plate cut to
4" by 2 3/4" using my friction disc chop saw.
The shapes of the three webs that extend
up from the base to the barrel unit were
taken straight from the full-sized copy of
the plans. The small central web is critical.
It determines the centre height of the main
spindle barrel, so this will need to be sized
appropriately for your lathe. G.H. Thomas's
dimensions suit the Myford ML7. The
Drummond M type is just a tad different
centre height. The slight angle on each end
of this web is critical for getting the two
main webs set in the right position for the
right look true to the original casting.

The two main webs were made from 1/4"
plate, each piece sized at 13/4" by 2" and
marked up with a complete circular hole in
the position to allow the locking pad barrel
to protrude through. The two plates were
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tack welded together and the hole bored

through in The Flagellator in one go. They

were then separated, and the top half of
each hole cut off to provide the final semi
circular relief to clear the main spindle
lock barrel. The central web was welded
on first, again starting with tack welds,
using a magnetic angle plate for location.
The two main webs were then filed and
ground to shape to fit against the main
barrel, requiring some chamfering across
the top to blend nicely into the shape of
things. Each was clamped into position
then tacked and welded. The Penetrator
was dialled back to about 110 amps with
smaller 2.5mm rods for this thinner metal.
Before the final assembly was welded to
the base plate, the existing welds were
ground smooth with a carbide burrin a
Dremel tool, photo 9.

Hot topic: Annealing
The result was a pretty reasonable
approximation of a rough casting (with
the emphasis on rough! I never claimed
to be a welder), photo 10. But before |
started machining it, | wanted to stress
relieve the whole thing to ensure that
over time as the welds settle, the body
will not be pulled out of shape. It was
decided to anneal the whole unit, which
would also alleviate any hard spots in the
welding that might make final machining
difficult. A stack of fire bricks was built
and a large propane torch hooked
up to the barbecue gas bottle.
After about an hour of patient
heating, and not so patient
mumbling, the dividing head
body was glowing a nice cherry
red and a magnet would not stick
toit, so it was buried in a bucket
of powdered lime for insulation
overnight to cool slowly and
anneal. Lime is nasty stuff, so use
gloves and safety glasses for this,
as well as for the heating stage.
The heat blackened lime scale
made the fabricated VDH body
look virtually indistinguishable
from a casting, a very pleasing
result. The raw “casting” was
cleaned up on the wire wheel and
then returned to The Flagellator
for finish machining, photo 11.
G.H. Thomas's book mentioned
above contains full instructions
for machining, much better than
I could ever do, so | shan't go into
the details here. If you decide
to build the VDH you will most
certainly need the book. After a
lick of paint, the fabricated VDH
body could easily pass as the
“real” thing, photo 12.

Conclusion: Form plus
function

The end product has been a
beautiful classically styled
piece of kit, photo 13, that has
already proved very useful in the
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Body is finishrmachined following G.H.
Thomas's original methods, just the same as
a casting.

workshop. Fabricating the body, and the
secondary worm wheel bracket, not only
saved me the purchase price and shipping
of the proper castings but also provided

a very interesting project, both in solving
the machining challenges without a
milling machine and in the fabrication/
welding aspect. Of course, the trade off is
that it takes quite a bit of time to do the
extra work.

Afuture article will cover how to
substitute a straight cut Myford change
gear for the main worm wheel on the
Versatile Dividing Head and how to use the
VDH to make its own secondary “straight

) s " -
With some finishing and painting, the
fabricated body looks just like a bought ‘un.

cut helical” worm wheel substitute for the
micro adjustment. m

References
Workshop Techniques by Geo. H. Thomas.
TEE Publishing. UK. 1998

Materials list

15/8" Diam. x 2 3/4" M.S. 1 off.
15/16" Diam. x 2 1/8" M.S. 1 off.
7/8" Diam. x 21/8" M.S. 1 off.
4" x 2 3/4" x3/8" M.S. 1off

2" x13/4" x1/4" M.S. 2 off
115/16" x 9/16" x 1/4" M.S. 1 off

Model Engineers’ Workshop



Pendle Steam Boilers

Cholce of Liveries.
5"g 4 motors,
(2.28hp)

..  7.1/4"g 46 motors
24v.

Makers of High Quality Affordable
Steam Boilers for Marine and
Stationary Enthusiasts

Lights.
Two tone homns.
Add 86 Sound.

Cholcs of

Control systems
- Mmlks.‘dOD
2t Ready mthﬁ }

6/ 8 weeks

\ Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW |

t:(07452) 875912 © e: sales@pendlesteamboilers.com

TG www.ametrains.co. www.pendlesteamboilers.com

N\, (Se= website for products & updates) i

New CAD Software for Hobbyists /Q al | b e

Coming soon from Alibre, LLC

B A powerful and affordable 3D design package 4

for your home PC

B User-friendly and precise modelling of your \
projects

B Export to CNC machines, 3D printers and more,

or create 2D drawings and build it yourself

B Create single parts and combine them into
moving assemblies

B Stop wasting time and materials - everything
fits the first time around

AVAILABLE SOON FROM MINTRONICS

To register your interest, please contact

0844 357 0378 | www.mintronics.co.uk




Some Aids to
Milling Machine
Geometry

Ron Wright describes two handy accessories to speed up setting and improve
accuracy on the mill.

ertical milling machines of the

Vround column type can be very g. )
versatile in their operations

because the cutter can be positioned

in numerous locations simply by;

altering the angularity of the milling

head, swinging it around the column Spigot is exactly

and moving it vertically with respect to square to

the table. But useful as these functions datum platform

are their advantages diminish if the

tool cannot be accurately locked in any

desired location, so with this in mind the

setting aids described -below have been

constructed.

Firstly, to locate the cutter axis exactly
square to the table the little device shown 90°
in fig. 1 can be used. | have described this -
| as a “datum platform” and it consists %
simply of a small rectangular slab of mild =
steel with a short spigot screwed, and Z
loctited, firmly into a threaded hole in
its centre. The dimensions given are not Joint tightly screwed
critical, but it is essential that the two & Loctited

are paralle

/ Upper & lower faces
llel

Dimensions: 75mm x 50mm x 12mm

faces of the slab (platform) are parallel to Spigot: @10mm
each other and square to the spigot.
This can be achieved by chucking the

spigot in the lathe and taking light cuts
across both faces; photo 1 shows the
inner face being skimmed. In use the
spigot is held in the milling spindle in

a collet which will probably give better
central accuracy than a chuck, and ensure
that the platform is exactly square to the
spindle centre line.

Following this a clinometer is placed
on the table and set to zero and then
transferred to the datum platform where
there should be no change of reading if
the spindle is precisely square to the table
surface. If not the angular position of the
head can be adjusted until the clinometer
shows the same indication as that of the
table.

This procedure can be repeated with
readings taken across the table and if any
discrepancy is found it will be due to the
/ i . column being out of vertical, and as this
Skimming the datum platform will normally be bolted down to the bed
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Milling Aids ”

Using the spirit level to align the plate and mill

Column

Table

[ Column to spindle
/centrellne
|

1]

Spindle centrelinej

parallel to table Spindle tilted

October 2018

Plate and cheap spirit level

T

correction can be made by fitting shims
between the column base and the bed.
Some years ago, | did in fact have to correct
my machine in this way (Chester Champion)
and everything has been satisfactory since.
Photograph 2 shows the procedure
being carried out using the clinometer but
just out of curiosity | tried using a cheap

For all straightforward
flat surface milling
operations spindle to
table squareness is
important...

I
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Using the platform with an angle gauge

plastic spirit level, photos 3 & &, and to
my surprise it was just as good!

Note: for all straightforward flat
surface milling operations spindle to
table squareness is important, because if
the cutter is tilted even slightly from the
vertical it will cut deeper on one side than
the opposite side which will resultin a
faint groove being machined instead of a
flat surface.

Photographs 5 & 6 show an additional

Scribed
centreline

Transom plate - width
equal to column diameter

Width exactly
equal to column
diameter

Slotted
side members

But useful as these
functions are their
advantages diminish
if the tool cannot be
accurately locked in any
desired location.
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use for the platform in setting the spindle
over to a precise angle, using either an
angle set or a sine bar and slip gauges;
in both cases the angle is 200 just for
illustration but obviously by using the
sine bar any desired angle can be set.
And lastly as photo 7 shows, this simple
device can also be used in the lathe for
angular setting of the top slide.

Another need for good precision arises
when machining with the head set at
an angle for milling across the table on
the Z axis, or for angular drilling along
the table axis. In both of these cases it is
essential that the spindle axis is exactly
parallel to the table centre line, fig. 2,
and in order to achieve this the device

shown in fig. 3 can be used, which is
simply a centre line indicator.

Construction is quite straightforward
and consists of two lengths of mild steel
angle iron with a flat plate (the datum
surface) bolted between them, such
that at one end the horizontal parts
are cut away leaving the two side arms
protruding. It is important that the
distance between these two is exactly
equal to the column diameter. Also of
course they must be precisely parallel to
each other, so the transom plate at the
outer end must also match the column
diameter and be square to the two side
members; photo 8 shows this.

Slots are cut along each of the side

Using the platform to align the top slide of a lathe
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Milling Aids ”

The centre line indicator

faces and a centre line is scribed along
the upper face of the datum plate (photo
8). Ideally this should be done by using a
height gauge on a surface plate, photo 9,
but with care an adjustable square would
probably do just as well. The trick of
finding the exact centre is to mark parallel
lines from each side which will allow the
centre position to be determined; then
the height gauge or the square can be set
to this dimension and an exact centre line
marked. Note; this is much easier to do
than it is to describe!

Photograph 10 shows the device in
use whereby one side is bolted to an angle
plate which is set square across the table
and positioned so that the protruding
side members fit closely around the
column; this will place the scribed centre
line exactly co-incident with the column
centre. An accurately pointed spigot is
then fitted tightly into a collet in the
machine spindle such that if the milling

Using the indicator to check vice jaws

October 2018

The indicator fits around the column

head is swung around the column to line
up the pointer with the scribed line, then
the centre line between the spindle and
the column will be exactly square across
the table; as shown in fig. 2. This also
means that the spindle centre line, when
tilted, will be exactly parallel with the
table centre line.

Consequently, any machining
operations performed using the Z
axis leadscrew will result in a flat and
geometrically correct surface being cut on
the workpiece; and any holes drilled will
be square to that surface.

And finally, photo 11 shows the
indicator being used to check vice jaws
for parallelism with the table. Assuming
that the transom plate has been fitted
exactly square to the scribed centre line, it
can be simply clamped in the vice and the
table shifted along the z axis. If the jaw
is parallel to the table the spindle pointer
will remain on the line; if not the vice
position can be adjusted until it does and
the clamp nuts tightened. m
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Scribe aline

YOUR CHANCE TO TALKTO US!

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

Scribe aline

Dear Neil, with regard to ‘exciting’ parting off of awkward
materials such as aluminium and stainless steels, whereas end
working is fairly well provided for with swarf control, peck
drilling, dog clutches etc, surfacing cuts not so much. Bear in
mind that | do my parting off with industrial throw away tooling
in my own workshop and they do as their told or else, so, be
aware that these blades will accommodate both their nominal
size say 4mm, next size up 5mm & round nose tips in the same
blade handy for area clearance in wide & deep grooves. Now

to return to parting matters, whereas CNC lathes have a swarf
control subroutine for these materials involving feed in, back off
to break swarf carry on ad infinitum, these are not to be found on
your average bench top lathe. All is not lost however as you can
emulate (still a word) this technique manually, feed in, back out

a mil, carry on etc. etc., usual health and safety considerations
apply, keeping swarf well away from where you are standing,
having some form of work catcher would be nice, my days of
picking off components by hand or bicycle spoke ended about
50 years ago. As an experiment you might try in an idle moment
when parting off a billet, doing it with a round nose tool, you

will discover why straight or angled tips or HSS blades are not as
clever as you think. So, hope this has at least given some food for
thought & cured your insomnia.

Bob Hutchinson, via the forum

PS: | didn't recognise you in the picture of you presenting Mr,
Ashton with his trophy, thought it was some other tall bloke with
a beard.

MEW in the USA

Dear Neil, even though | am not really an engineer, | have always
been a keen maker of whatever it was | needed.

| started reading Model Engineers Workshop about three years
ago, having previously dismissed it as something only for steam
train enthusiasts; since then | have bought nearly all of them.

| have just returned from Minnesota USA, where | was on
holiday seeing family. The area we were staying in, is rural farming
country; so there was a lot of old machinery just sitting out there.

We had a day at the state fair, where there was some nicely
restore old engines; of which I have attached a couple of pictures.

However, the real reason for writing; was caused by my desire
to have reading material for the trip home. The local places we
had been, didn't have anything of interest for me (which | found
surprising); so the relatives said they knew where to take me.

We ended up at a Barnes and Noble book store, | am sure we
once had them here; but don't know any locally.
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They had the best selection | have seen in years and | soon
found a couple of custom car mags (that being my main interest)

But | also found a title called The Home Shop Machinist, which
seems to be a similar content and style to yours.

There was also what looked like a sister mag, called Machinist
Workshop; but this looked like it was aimed more at professionals.

Then just as | was moving along, | spotted a familiar looking
cover and lo and behold it was the current issue of Model
Engineers Workshop; however, | declined to purchase it. The price
tag made it a little over priced compared to waiting till | got home.

These sort of shops are bad for someone like me, my insatiable
drive to read means | could easily have spent £50-60 on
magazines; let alone books.

Eddie Dicker, by email
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| Made a 1-2-3 Block

Dear Neil, Having read almost every page of every issue of MEW, |
did not see very many references to 12 3 blocks. | therefore decided
that maybe it would be good if | made my own. Researching the
web produced a myriad of examples as well as the exorbitant prices
attached to them.

| found a piece of high quality Aluminium (yes | know it normally
is gauge plate or similar) and proceeded to machine my block. The
photograph shows my finished block.

| know they are normally made in pairs and drilled full of holes,
but I prefer it as | have made it.

Why the excitement?

Well in the process | found out again how accurate my Taiwanese
horizontal band saw really is as well as my Taiwanese mill/drill. Both
the mentioned machines are more than 20 years old and the saw
especially has worked very hard.

The block | made clocked true to within 0,01 mm all round tested
on a granite surface plate.

The message | have to fellow engineers is to look after your
equipment and your equipment will look after you.

PS | have received another year subscription to my favourite
magazine for my 70th birthday on 2nd September.

MEW greetings, Maans vd Merwe

Readers’ Letters ”

Bench Oven Query

» ¥

Dear Neil, | have recently built the workshop oven described
in MEW 267, and it works pretty well from the point of view of
achieving stable internal temperatures for annealing and tempering
etc. However, | was surprised at the very high external case
temperatures reached, so | am wondering if | have made a mistake
with construction or materials, or whether this is to be expected.
With the oven set to 300C the temperature on top of the oven
next to the heater mounting bracket screws is 150 C, and the
outside of the front door is over 50 C. With a set temperature of
600 C the case top is 300 C and the front door is 150 C.

Mike Crossfield, by email

Chris Gabel replies:

Hello Mike, Thank you for your query. | too found quite a bit of heat
leakage, mostly around the element termination but around the
thermocouple as well. | ‘m quite sure it is a question of how one fits
the insulating blanket without gaps, but also without breaking or
compacting the fibres which would reduce the insulating properties.
| experimented with different materials for the insulation too.

One of my preferred materials is the aluminium oxide lightweight
refractory brick as used in kilns for firing ceramics. The material
carves easily and is an excellent insulator. It was difficult to fit
around the heating element. Getting it to fit seamlessly inside

a small curved cylinder was difficult as well, so | opted for the
insulating blanket. | found during development that yes there was
heat leakage, but the design and controller did enable a consistent
and stable heating environment.

Chris Gabel, by email

Mike Crossfield adds that he has since made an outer heat
shield from perforated stainless steel over the most critical
area (see photo).

Mystery Tool Rides Again

Hello Neil, | can shed some more light on this, it's part of a small parts or plate vice. | prepared one a little earlier. Well 52 years actually. As a
raw apprentice in HM dockyard Chatham the first 8 months were spent using nothing but hand tools.

Mostly quite useless bits that fitted together in a multitude of ways (hopefully) to test skills with a file and hacksaw.

In the case of the plate vice you clamp the rectangular legs in a normal vice and adjust the level of the plate part so that just enough of the
jaw is above to clamp the small part. Hope that makes sense.

This job is remembered with some chagrin as in typical MOD fashion the rectangular legs were made from round bar which we marked
out and then cold chiselled and filed to shape. A very good exercise in using a cold chisel correctly as a proper cutting tool, but a very painful
experience for a sixteen year old not used to hitting things with a hammer.Ouch | can still feel my left thumb protesting. As | remember it the
turned pins were made by the slightly older lads once they got through to the turning section. On our model the springs are inside the legs.

Many thanks for a great Magazine.

Gordon Dodd, by email
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Tools from Files -

A Follow-up

Peter Shaw revisits his article published in MEW 253

on re-using old files to make lathe

tools, | wrote an article which appeared
in MEW in April 2017.Since then, | have
experimented further both in using these
tools and in creating new tools. This article
thus builds on the earlier article.

I n 2015, following some experiments

16mm Square File

As reported in the original article, | had
deliberately bought an old 16mm square
file from a car boot sale with the intention
of using it to create some heavy-duty
tools. Furthermore, | had expected to

be able to use these tools directly in my
4-way toolpost as according to the lathe
handbook, the 4-way toolpost could take
16mm square tools. Unfortunately, what
the handbook omitted to say, and that |
had not realised, was that the lathe centre
height was 2 or 3 mm below the top of the
tool slot hence any 16mm tool would have
to be ground down to get the cutting point
to the correct position.

Another problem was that | had expected
to be able to create four 100 mm long tools
out of this file. What | actually found was
that firstly the file was not long enough for
this, and secondly, | had forgotten to take
the taper into account, the taper starting
about 230mm away from the tang and
decreasing to about 8mm at the tip of the
file. Plus, the tip was actually broken. The
eventual result was that | had enough square
material for two tools 16mm square x 110
mm long, neither of which have been used
as yet, and enough part tapered material
for a 12mm square x 100 mm long tool. Still,
three tools for £1.50 cannot be that bad!

Faced with the necessity to create an
untapered tool, | decided that rather than
attempt to grind away the surplus, | would
treat it as if it was silver steel, i.e. anneal
the metal by heating and allowing to cool
slowly, followed by attempting to mill it
square. If all went well, I could then shape
the cutting edge on the grinder, re-harden,
temper, and then finally sharpen properly.

A diversion!

Now, at this point | have to say that | have
never been taught how to anneal or harden
high carbon steel - all my knowledge

has been gained from reading books

and then experimenting. In particular,

I have found the relevant colour, e.g.
cherry red, rather difficult to determine,
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The two tools mentioned in the text. Note the grain swelling on the knife tool caused by
overheating, the rough surface from the milling tool, and the tempering colours.

something | am not alone in as Tubal Cain
in his book Hardening, Tempering & Heat
Treatment (WSP 1) writes of the “problem
of interpretation: what sort of straw, for
example!” Also, L.C. Mason in his book
Using the Small Lathe says that he finds
that cherry red is sometimes not quite hot
enough, a better indication of colour being
that of cooked carrots. What this means is
that on the few occasions when I have made
hardened tools, | have deliberately erred
on the high side and have consequently
overheated the tools, indeed when | put a
photograph of my homemade countersink
on the MEW website, | was promptly told
that | had well and truly overcooked it.
Despite that | have successfully made three
small tools and made a further two tools
which have developed hairline cracks yet
still work. The last tool that | worked on,

| did it with Tubal Cain’s book open at the
relevant colour pages and was surprised to
find that previously | had probably been in
the region of at least 100 degrees C above
the required temperature. | also suspect
that the hairline cracks may have been due
to not tempering quickly enough after the
re-hardening.

16mm Square File (continued!)
Annealing the metal was done in the time-
honoured method of heating it inside a

firebrick oven until it was hot enough

(see above), holding it at this temperature
for about 25 minutes and then allowing

to slowly cool inside the oven. Strictly
speaking, | should have held it at the high
temperature for 38 minutes (i.e. 1 hour per
inch or 25mm), but | wasn't too bothered

if it wasn't annealed all the way through
because | was only interested in the outside
two or three millimetres, and in any event, |
was going to re-harden it eventually.

Once annealed, | found that | was able
to easily mill the piece square. As photo 1
shows, the milling was quite poor: this was
because | used a broken endmill, which |
had roughly re-ground and use purely as a
quick and dirty heavy-duty stock removal
tool. With hindsight, what | should have
done was to have used a file after the
removal of the excess material. That would
have given me a smoother surface.

I then used the coarse and fine grinding
wheels to create the required shape for
a knife tool followed by hardening and
tempering to light straw. Once again the
tool was heated to well above the required
temperature, held there for about 25
minutes and then quickly cooled in water.
At this point | should have immediately
cleaned the metal to allow visual inspection
of the tempering colours and then
tempered it to light straw. Unfortunately,
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| left tempering to much later, and this

is, | think, why my tool developed a small
horizontal crack. Nevertheless, it works,
and works well, but for how long is anyone’s
guess.

Flat File Conversion
In the April 2017 article, | showed a parting
off tool made from an old 4 by V2 by 1/8
inch (100 x 12 x 3mm) flat file which actually
works very well. This particular file had been
subjected to a number of failed experiments
which resulted in the original 4 inches
(100mm) being reduced to about 2 inches
(50 mm), and whilst it is held securely in the
holder, there is very little leeway for any
future re-shaping. As it happened, | had an
old flat file which was probably originally
about 3/16 inch or 5mm thick. | have
converted this file to a 100 x 11.8 x 4.3 mm
tool with an appropriate blade for parting
off. There is thus plenty of length to allow for
regrinding and resharpening, see photo 1.
As before, the file was annealed, then its
edges milled to the correct size to fit the
slot in the holder, followed by polishing of
the upper edge to aid swarf removal. To
prevent the teeth of the original file from
damaging the holder, | decided to remove
them, initially by milling, but ran into
difficulties holding the tool firmly enough
so ended up either lightly grinding or filing
them - | can't remember which. Finally, the
tool was hardened and tempered as above.
Note that this time, | followed Tubal Cain's
advice and did not have any problems with
hairline cracks.

Angles and Sharpening
As | think is well known, the actual angles
used on a lathe knife tool are not at all
critical, and it seems that as long as the
tool is sharp, a few degrees either way will
not prevent the creation of a usable tool.
Studying the various documents, | have
available, | came to the conclusion that the
angles shown in fig. 1 were a suitable initial
compromise, although with hindsight, |
think the side rake angle of 15 degrees may
be beneficially increased to 20 degrees.
This is because | have found that there is
a tendency for small particles of swarf to
weld themselves to the tip of the tool, thus
destroying the cutting point and leading to
a rough finish. In addition, even when this
does not occur, wear can be seen on the
top surface of the cutting corner, shown
as an ellipse in the drawing. It seems to me
therefore, that increasing the side rake angle
may help by allowing the swarf to escape
more easily. As a result, | have deliberately
increased this angle to 25 degrees on one
of the knife tools and found that there does
seem to be a slight improvement, but given
the amount of grinding required, | am not
that certain how beneficial it is. And yes,  am
aware of the difference between 20 degrees
and 25 degrees.

Although not shown on the drawing,
| also rounded the vertical edge on the
cutting corner in order to enable the tool
to work as a finishing tool. Tubal Cain
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recommends 1/64 inch (0.4 mm) radius, but
I simply used a diamond hone to add a small
but noticeable rounded corner.

Using the tools

As an amateur, | am not bothered about
work rates, hence tend to turn at low
speeds with light cuts. With these tools

I use a normal maximum of 250 rpm,
occasionally 355 rpm, and even more rarely,
500 rpm, and generally a maximum cut of
0.5 mm off the diameter. A lot of my turning
is short distance hence | use hand feed
taken at whatever speed seems appropriate
to produce a good finish. For true finishing
cuts, contrary to established wisdom, | feed
as slow as possible, and whilst | understand
why a faster and deeper cut is better, slow
and shallow cuts work for me. Having said
that, | have found that on a tough steel, it
does seem that the faster feed rate and the
deeper cut do seem to work better, albeit
with the appearance of a very fine thread.
Perhaps this is an indication that the tool tip
rounding is insufficient.

For facing cuts, | use minimum depth of
cut and sufficient feed to obtain a smooth
surface with a whatever seems to be an
appropriate rotational speed.

| have tried a heavy cut, fed at a high rate.
The tool did work, but not only was the tip
build-up excessive causing a very ragged
finish, but clouds of smoke was generated
from the cutting fluid, presumably an
indication that both the tool and the work
were hot. | do not like the smoke, and | do
wonder about its effect on health. Perhaps
someone in the know may care to comment
on this. For what it is worth, | use Neatcut
as supplied by Warco, this should not be
taken as any criticism of either.

Tools from Files ”

| tried the parting off tool on what
appears to be a manganese steel as shown
by Tubal Cain's spark test. It did not like
it, even with cutting fluid, and this led
eventually to breakage of the tool. With
ordinary mild steel, again as shown by the
spark test, it was satisfactory.

Wear and tear

As mentioned above, the knife tools
suffered from tip build-up. For light work,
the build-up is not excessive and is easily
removed by a few strokes with a diamond
hone. | also found that the tools wear rather
quickly, necessitating a re-grind and re-
sharpen. This is not difficult as only the
front face requires working on and provided
the wear is not excessive, easily done.
Possibly another reason for increasing the
side rake.

Conclusions

In general, in comparison with HSS, the
tools work well especially on mild steel,
but do seem to wear quickly, although
re-grinding and re-sharpening is easy.
Having made the tools, | now use them in
preference to HSS, silver steel, or carbide
for all my basic external turning needs.
And best of all, | am re-using material
which would otherwise be scrapped, and
that gladdens my tight Yorkshire heart
and wallet! m
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Machines and Tools Offered

M Chester 920 lathe with stand 3and4 jaw
chucks faceplate. Spare belts. Fixed and
moving steadies. Vertical slide. £ 400.

T. 01457 764716. Mottram Hyde Cheshire.

B Warco BV 20-1lathe on stand. Very little
use, complete with all supplied chucks and
tooling £350. T. 01865 820827. Oxford.

M Lathe, SCBG with tools and accessories,
£140. Micrometers, imperial, £8.
T. 01952 242867. Wellington.

M Transwave rotary converter, 3HP. With
switch gear, £350. BT30 tool holders,

3off. Collet chucks, 5 off side locks. Vanco
linisher, 2" wide with 20+ sanding belts, £95.
18" Vernier, little used, box has damage, £70
ONO. Collect or P&P at cost.
T.01271523786. lifracombe.

M Lathe cabinet stand has two cupboards,
came off Chester Craftsman lathe, eight
mount old could be made to fit most
medium lathes £40.

T. 01642 321537. Middlesborough.

M Excel two speed industrial filing machine
on metal stand. Good condition £400 or
near offer. Buyer collects.

T. 01707 333086. Welwyn Garden City.

M Clarkson cutter grinder single phase

and light all auxiliaries and manuals, £150.
Machine Mart hydraulic lifting table fitted
with 28" dual gauge 5"/7 V4" track and
central swing pivot. £150. T. 01505 548273

M “Criterion” rotary table 8" diameter good
condition (heavy) offers over £60 +P&P also
“Mercer” 2" dial indicator with magnetic
base etc. Offers + P&P. T. 01335 324455.
Ashbourne, Derbyshire.

M 2 inch boring head 2MT complete with 3
indexable boring bars as new £45. Worden
tool and cutter grinder as new complete
with green and white wheels, jigs for
endmills, imperial and metric and 4 facet
drill sharpening £350.

T. 01491 412719. Henley on Thames

Models
M 2 /2" American undertype Avery

Traction Engine. 2 cylinders, 2 speed, boiler
certificate, H 27" W 24" L 54", £12,000 ONO.
T. 01727 864687. St Albans

Parts and Materials

M Original set of castings for Stuart Turner
‘Sun’; marine engine. 2" bore 2" stroke, 34
built including 14" diameter prop. shaft and
tube assembly £500.

T. 01776 700611. Port Patrick.

Wanted

M Chester DB7VS Lathe and Chester Cham-
pion 20V Mill. Metric or Imperial - must be
in reasonable condition.

T. 01371831 448. Gt. Dunmow.

M A small 4 cylinder, 4 stroke and water
cooled petrol engine, in working order, Seal
or Seal Major or similar.

T. 01737554097. Coulsdon, Surrey.

W Wanted for Myford M-Type lathe 2x 20,
1x73 change wheels, also gear on mandrel
(chuck shaft). Lathe also needed approx.
20" between centres.

T. 01952 670152 after 6pm. Telford.
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CNC machines are offered with a variety :_________
of CNC control and software systems, —

and still be used as manual machines,

Wabeco produce precision *Table -
made machines by rigorous quality - 700 x 180mm
control and accuracy testing. » Z axis - 280 mm
yoar 1 = !} _ : » Speed - 140 to 3000rpm

““Awarrantyis

I: Nt ":.l 2 g 7 d N Y * Power - 1.4 KW

Wa beco = Size - 900 x 610 x 960mm
= Weight - 101Kg
CNC Lathe CC-D6000
» Centre Distance - +Size - 1215 x WH beco Lathe DGOOO
600mm 500 x 605mm

= Centre Distance - 600 mm

*» Centre Height - 135mm

* Speed - 30 to 2300rpm

* Power - 1.4 KW

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

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

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

Wabeco Lathe - Centre Distance - 350mm
= Centre Height - 100mm

D4000 = Speed - 30 to 2300rpm

« Power - 1.4 KW

= Size - 860 x 400 x 380mm
= Weight - 71kg

‘li warranty

Wabeco
CNC Mill
CC-F1410 ¢

; = Table - 700 x 180mm

=Z axis - 280 mm = Speed -
- 140 to 3000rpm
= Power - 1.4 KW

HH R

@ x 600 x 950mm
« Weight - 122Kg

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

We regularly Shfp worldwide PRO Machine Tools Ltd.
Please contact us for stock levels and more technical detail 3 L
K 5 17 Station Road Business Park, Barnack,
All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW

01780 740956 - +44 1780 740956
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Adventure.

Brian Howett modifies a chuck backplate

- soon forgot all about it - until I had a

letter informing me | had won £50-00 -
enclosing vouchers - just before Christmas.

Nice surprise, but it had to be spent at
Chester Machine Tools. Not a problem,
they had an Open Day coming up.

So | set off for Chester. | am not in
the market for a new lathe - or milling
machine, so | reviewed the selection of
“small tools” and accessories. | seem to
have a fairly comprehensive collection of
tools and tooling - so nothing took my
eye, but with £50 to spend - there had to
be a choice.

One thing | fancied was a 4-jaw self-
centring chuck, so the choice was made
- (plus another £50). Then the fun started!
| seemed to remember lathe backplates
being on offer at sensible prices - then
found most were too small for my needs.

| then remembered an old castiron
lathe backplate | had - used as a weight
when gluing wood. It was a little too large,
but better than too small. | don't hoard
junk - just things “that will come in handy

I tbegan when | entered a competition

| discovered an existing insert.

one day". As it was too large to hold in
my chuck - | had to bolt it to my lathe
faceplate. So far so good, the plan was to
bore it out to take a 172" x 8 BSF thread to
fit my South Bend spindle.

A cleaning cut revealed it had already
been bored out and a 172" steel insert put
in, photo 1. Slight snag?

| don't hoard junk - just
things “that will come in
handy one day”.

Turning a plug between centres.
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My Little Chuck

The insert pressed in.

| bored it out to 3" and turned an
oddment of cast iron down, done between
centres on a tapered mandrel, photo 2,
heating the faceplate and shrink fit pressing
itin, photo 3 & 4. | have a flypress - rarely
used - but this was a day when it was to
prove its worth.

As this was to be quite critical | invested

Model Engineers’ Workshop



Chuck Adventure ”

Holes filled with epoxy steel.

in a Whit/BSF form boring bar, then set
up and cut the internal thread, photo 5,
having re-set the casting proud of my
faceplate with some suitable tool steel
blanks. I calculated how deep | needed to
cut - plus a little bit - then realised it had
to be a very good fit. A tap run through
would ensure perfection!

Many phone calls and visits to local

October 2018

Using the ‘gasket making' technique to create a template.

engineering contacts drew a blank -
everyone is on UNC or Metric these days,
and a tap of the size | wanted was asking
too much. New prices were horrific - even
online, but | spotted one among some
“new-old-stock” offers. | duly sent off

an order - a 172" BSF tap - and ONE

half inch BSF tap arrived. Just a slight
misunderstanding! This was soon put right,

however, and that vital cleanout pass was
made, photo 6.

Then followed a series of juggling
operations, firstly mounting it proudly on
my South Bend, and skimming the chuck
mounting face, photo 7, and then the
register. For some reason it has some rough
half-round holes, which gave an irregular
cut. These | filled with epoxy steel — which
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A clean cut.

Marking out the hole locations.

didn't ease the irregular cut, but it was
purely to be for cosmetic effect, photo 8.

Then - realising the chuck mounting
holes would be blind holes - a means of
transferring the mounting hole locations
was needed. My Dad was a WWI Dispatch
Rider, and one thing passed on to me
was making gaskets, (who makes them
nowadays?) A piece of stout card was
attached with double sided tape - gentle
brushing blows with a small hammer -
and the raised register land cut through,
photos 9 & 10. Again, taps with a ball-
ended bar (I didn't have a spare suitable
small ball pein hammer) and | then had a
means of transferring the hole locations
to the new backplate. A hardwood bung
was turned to fit the chuck register,
photo 11. The mounting hole locations
were carefully marked - and drilled,
photo 12.

Finally, cleaning up the resin inserts - a
coat of primer - and coat of grey enamel
- and finally mounting and bolting up the
chuck.

My DTl showed zero-zero, photo 13 &
14. Success! — and “Thanks to our friends at
Chester!" m
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The chuck in use.

The hardwood bung.
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Milling slide
Item No. 9628 £130 =

GH600 GEAR HEAD LATHE

, Selection of metric and imperial
KBYECI drill chuck B16 1 = 13mm thread cutting through gear box. No

ltem No. 8140 £26 more change gear selection. Only one
127T change gear necessary to switch
from metric to imperial. This feature
not usually found on smaller lathes.

Compact gear head lathe

Power cross feed % : . =
Saddle controlled forward and reverse standard PHRpUISMIRGHI N Centre drill set —
Telescopic leadscrew covers Stand ltem No. 9053 £10 =
Tee slotted cross slide Face plate —
: Cam operated tailstock lock 3 jaw self centre chuck with inside —
Clamp type knurling tool Offset facilty to tailstock and outside jaws 125mm =
ltem No. 9010 £17.50 E;Ight LtE,ID :!%:2 o 4jaw independent chuck 125mm 4 ::_:,
E th?::mge cadscrewforietthan Fixed and travelling steadies | —
Wide, double vee, hardened and ground - d?ad centres . —
: bedways Calibrated compound slide —
Live centre  Ce electrical control box incorporating low  Thread dial indicator Indexable ——
ltem No. 8004  voltage circuit, fitted with isolating switth 4 way indexing toolpost lathe tools 12mm =
£26 Adjustable tapered gibs to cross slide Interlock chuck guard Item No. 8947 £79 —
SPECIFICATION —
COnIB NBINT svammans sasimmhos 140mmi  TRISIOBK DB i iminn el

Maximum SWiNg.......ccccevererererenrennens: 280mm - Talilstock quill travel.........covcveeeceeinierenne.. 60mMm =
Swing over cross slide...........cocvvvvnvee.. 158mm  Top slide travel.......ooeeviveveiccerersiererenn... 65mMm
= Distance between centres....................600mm  Cross slide travel.............cccocevvernineren. 130mm

= Bed width..........cccoveriivviiviveiciccnnnn. 150mm- - Headstock bearings........c...ceeeee. Taper roller

= Longitudinal travel ..............ccc.cccev....... 560mm - Compound slide sWivel..........cccooevvecnenne. 360° =
= SpINGle AREr vt it AMT  Chuck mounting............cccceescerucrunnnnnn.. Flange —
SPINGIE DOFE ..covverreeeeeeveeceressennssersreerers 2BMM MOLOT oo v senseenssesererssrsenenenns 1. TKW B
Maximum to0l Siz€.......coeevvvevericrreiiree. 12MM - POWET SUPPIY oo, 240V =
Range of spindle speeds rpm (12) .....45-2000 Dimensions L x W x H to end of handle grips =
Range of metric threads...............0.25 - 5.0mm 1260 x 580 x 600mm Weight................... 160kg f:
Range of imperial threads .................. 4-961tpi  £2,150 including VAT and UK mainland delivery =~ —
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| treated Myself |
- Digital Height L
Gauge

Laurie Leonard indulges in some (engineering) retail therapy

areas of life, the available budget plays

a significant role in determining what
items, if any, are to be purchased. The
usual questions: “Can | afford this? Can |
really justify buying this? Will | get the use
out of it if | do buy it?” amongst others go
through the mind when drooling over a tool
catalogue or an advert in MEW.

I am here to argue that once in while it
is necessary to throw caution to the wind
and splash out on a new Widget, digital,
analogue or just plain manual but in this
case digital and treat yourself! Having
had my eye on a digital height gauge |
splashed out and bought one and have
been well pleased with the use | have
been able to put it to. Below | give some
examples to perhaps tempt readers to
such a purchase and commit to paper
some of my mental justifications (after
the fact?) for the purchase.

I n the hobby workshop, as in many

Lathe Tool Height Setting
The cutting tip of a lathe tool must be at
centre height and there are many ways

The usual questions:
"Can | afford this?
Can I really justify

buying this?
Will I get the use out of
itif I do buy it?

of checking/setting it. At school we were
instructed to set the tool, mounted in

the rocking boat type of tool holder, by
advancing a centre in the tailstock to the
tool and gauging the tip of the tool to the
point of the centre by eye and locking the
tool - my eyes were much better then,

Proprietary centre height gauge photo 1!
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| Treated Myself

Using a piece of silver steel and a Digital
Height Gauge to calculate centre height

Using a marking gauge to scribe a centreline

I have been quite impressed with the
proprietary tool setters such as in photo
2 where the rod of the gauge is held in
the lathe chuck and the gauge rests on
the tip of the tool. However, this needs
the lathe to be level (as it should be) for it
to work accurately. An accurate method
independent of any lathe bed incline makes
use the digital height gauge but what do
you set it to? A method used to calculate
a value for the centre height involves
chucking a piece of silver steel (assumed to
be accurately ground) of known diameter
and measuring the height above the bed
ways as in photo 3. By subtracting half
the diameter of the silver steel the centre
height can be calculated and used in
conjunction with the gauge to set the tool
height.

On my Myford 7 (with a nominal centre
height of 3 V2 inches) with the tailstock
centre method and my eyesight | got a
tool set height (measured after the event
with the digital height gauge) of 3.506
inches. The proprietary setting gauge (also Scribing a centre line on a block using the Digital Height Gauge
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measured after the event with the gauge)
gave a tool set height 0f3.496 inches. A
value for the set height of 3.497 inches
was obtained using the calculated height
method utilising the quarter inch rod of the
proprietary gauge as the “silver steel”. The
latter method and the proprietary gauge
method are prone to an error if the jaws of
the chuck used are not true: mine are not
by a couple of thou. Deviation from nominal
centre height may occur for a number of
reasons including regrind work on the lathe
depending on what is done.

Having ascertained the setting height,
the lathe tool is then set to just kiss the
underside of the gauge, photo 4.

Scribing a Centre Line on a Block
There is often the need to scribe a line
along the centre of a block or strip of metal.
A marking gauge can be used utilising a
trial and error method to get the centre line
(I was also taught this at school), usually
involving at least two steps, a guess marked
from both edges and then splitting the
difference by eye to arrive at the centre,

T A

Setting depth of cut on a router table

64 www.model-engineer.co.uk

Measuring the overall height of “v” bloc mounted cylindrical work

Setting a work piece mounted on a vertical
slide to lathe centre height.

photo 5. The height gauge can be used

by zeroing it on a flat plate/surface plate

(I use a piece of gauge plate) and then
lowering the height gauge onto the top

of the block to measure the height of the
block in question, photo 6. By halving this
measurement and setting the gauge to the
result the centre line can be scribed utilising
the scoring edge of the gauge, photo 7.

Scribing a centre line on
cylindrical work piece and
setting up for milling in the lathe
The centre line on a cylindrical piece of
work can marked using a similar method.
The work piece can be supported on"v"
block(s) the centre height calculated from
the height of the piece, photo 8, measured
with the height gauge and the previously
measured diameter of the work piece.
Setting the gauge to the calculated value
(height of work piece less half its diameter)

Model Engineers’ Workshop



Whilst working to a thou
may be considered normal
practice in metalwork,
working to close tolerances
can also be important in
woodworking applications.

will enable the centre line to be scribed,
photo 9. The state of my “v" block, made
when | was an apprentice on a course

at Derby Tech, shows the far from ideal
conditions in my shed despite the blocks
being kept oiled and in a sealed box. Trying
to clean them up a bit recently revealed my
“works number” stamped on the block in
the clamping groove.

Should the work now need to be set up
for machining, eg a slot milled using the
lathe, then the DHG can again be used
in the set up. In ajob | recently did it was
necessary to mill a slot for a key and the
lathe was to be used as the job was for the
mill drive and the mill was out of action. The
piece, mounted on a “v" block on a vertical
slide, was placed on a piece of gauge plate
and with the gauge set to the lathe centre
height the slide was adjusted until the
centre line corresponded to the setting.

Itis also possible, and with eye sight like

lathe centre height plus half the diameter
of the job and then adjust the vertical
slide until the top of the job just kisses the
underside of the gauge, photo 10.

Router bit height setting

Whilst working to a thou may be considered
normal practice in metalwork, working to
close tolerances can also be importantin
woodworking applications. A recent project
required grooves to be machined in some
strips of wood to accommodate a sliding

lid. Perhaps not overly critical on clearance
butif a job it worth doing ... A router table

| Treated Myself

Lif iy

Plating coming off and swarf stuck to the magnets on the base of the Digital Height Gauge

the depth of the groove was accurately
machined by setting the height of the
router bit above the table using the height
gauge, photo 11.

A Word of Caution

My particular digital height gauge is
equipped with magnets in the base to

hold it on a magnetic surface. | have
encountered two problems with these.
First, they attract swarf which can play
havoc with readings and secondly the
plating is coming off in places which in turn
can prevent the gauge sitting down on the

and cutter was used to cut the slots and
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® LNWR ‘D’ Tank
Chris Rayward describes
the construction of his
LNWR heavy shunting tank
locomotive.

mine more accurate, to set the gauge to the reference surface, photo 12. m

NEXT ISSUE

® GWR Water Crane
Roger Davis builds a one
third scale water crane for
the Bath and West Railway.

® BR2 Front Nose
Mick Knights describes how
he made the front nose and
propeller mounting for his
Bentley BR2 aero engine.

® We Visit Cheltenham
Graham Gardner spends a
day with the Cheltenham
model engineers.

® Garden Railway
Martin Evans makes a point.

Content may be subject fo change.
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45xx
Prairie 3
in GWR
livery, | in
BR lined

Green
£6995.00

5 Inch Coal Fired

Jubilee 4-6-0
The Last 2. ‘Galatea’ in
BR Green, ‘Trafalgar’

in LMS Maroon
£10995.00

7% Inch Coal Fired

A first from Kingscale in
this impressive scale
| 4xx 0-4-2T
Two in GWR, one in
Lined BR Green and one
in lined BR Black livery
£9995.00

Garden Railway Specialists Ltd
Station Studio, 6§ Summerleys Road, Princes Risborough, Bucks, HP27 9DT
E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158
Monday - Friday 09:00 - 17:30hrs Saturday 10:00 - 16:00hrs

Gt Yorkshire Showground
Harrogate (HG2 8QZ)

|6 November 2018 10am - 5pm
|7 November 2018 10am - 5pm
18 November 2018 10am - 4pm

MyTime Media
www.skpromotions.co.uk T:07946 855445

Make life easy and pre-book
your tickets,
Telephone 01749 813899

Adult tickets £1L1-60 @ £9.00
Concession tickets £10:00 @ £8.00

For show details either visit
www.skpromotions.co.uk

or phone 07946 855445

or Email exhibitions@mytimemedia.com

Should you not wish to receive further
information on our woodworking shows please
contact us.



Lever Feed ”

A Lever Feed
Tailstock for The Mini-Lathe

Mike Cox fleshes out the details of a useful Mini-Lathe
mode first introduced on the forum by John Stevenson.

hen | first purchased my mini- -
Wlathe one of the first projects |
attempted required drilling 4mm
holes 50mm deep into round mild steel
bar. Drilling the first 10mm was easy but
as the hole gets deeper then the drill must
be withdrawn frequently to clear the swarf
that accumulate in the flutes. Failure to
do this slows the whole process down, the
drill heats up and becomes blunt and there
is the possibility of the drill jamming and
breaking. On the other hand, withdrawing
the drill every few seconds is also slow
and tedious. Whilst doing this operation |
pondered on how this operation could be
performed more efficiently and | started to
imagine a feed arrangement a bit like a dfrill
press on its side whereby the drill could be
advanced into and withdrawn from the bar

by moving a lever. 195
Awhile later | research this concept on
line and discovered that this was not a 319/D
new concept and that lever feed tailstocks 197
already existed. | eventually found a design 135

for a lever feed tailstock and | built it but the
stroke was quite short and it was not very
satisfactory except for very small holes. An
alternative design was later published in
MEW which | also built but this was not very
satisfactory either.

Fig 1. The Seig Tailstock
Reproduced with permdssion from ArcEuro Trade Lid

Back in 2014 there was a discussion on
the ME website about lever feed tailstocks
and John Stevenson was advocating the
system used on Clausing lathes. He went
on to show that this system could be
adapted for use on the mini-lathe, see
www.model-engineer.co.uk/leverfeed.
What | liked about this system was that it
required minimum alteration to the existing
mini-lathe tailstock whilst retaining all the
benefits of screw feed as well as having
lever feed capability.

Sadly, John Stevenson passed to the
great workshop in the sky in October 2017.
Over the years John has provided me with
many useful ideas as well as entertained
me with his unique contributions to various
; 3 fora to which he and | belonged. In this
(i iy it e - . i article | will describe my version of the lever
The lever feed tailstock feed tailstock that | made according to the
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principle expounded by John. | dedicate this
article to his memory.

The standard Sieg tailstock.

An exploded diagram of the standard Sieg
tailstock is shown in fig. 1. The Morse
taper sleeve, 142, slides in the tailstock
barrel, 6. To prevent the sleeve rotating it
is grooved along the bottom and screw,
137, locates in this. The end of the sleeve
is threaded to accept the feed screw, 139.
This is 10mm diameter with a left hand
1.5mm pitch thread.

The end of the tailstock barrel is closed
with the plug,198 and the end cap,140.
These are both secured to the tailstock
barrel by two screws, 141. The screw, 139,
has a flange that bears on the end plug
and the shaft protruding through the end
cap is fixed to the hand wheel, 84, by grub
screw 320 and nut, 63. The position of the
hand wheel is adjusted so that there is just
sufficient clearance between the collar and
the end plug and between the hand wheel
and the end cap so that it can rotate easily
but with minimum axial play.

A cross section through the standard
tailstock is shown in fig. 2. It can be seen
that as the hand wheel and feed screw
are rotated then the Morse taper sleeve is
moved in or out of the tailstock barrel.

The modified tailstock
principle.

The cross-section diagram fig. 2 also shows
a schematic for the new tailstock. A block
has been added to the end of the tailstock
barrel and in this slides an auxiliary sleeve.
This auxiliary sleeve replaces the plug. It can
slide in and out of the barrel thus enabling
a lever feed action with the addition of a
suitable lever system. Alternatively, the
auxiliary sleeve can be locked into the block
so that it cannot move. With the auxiliary
sleeve locked then the feed screw can be
used to advance the Morse taper sleeve in
the normal way.

The finished lever feed tailstock is shown
in photo 1. The block on the right side of
the tailstock barrel is clearly visible as is the
auxiliary sleeve. The clamping screw is at
the bottom of the block. If this is tightened,
then the auxiliary sleeve is locked in the
block and normal screw feed can take place.
If the clamp is released, then the auxiliary
sleeve slides easily in the block and the
lever feed function can be used.

Photograph 2 shows the lever feed
removed from the tailstock and partially
dismantled. On the extreme left is the
Morse taper sleeve. This part is the one
supplied with the tailstock. To the right
of this is the block with the locking
arrangement protruding from the front
and a screw, that locates with the groove
on the auxiliary sleeve to prevent it
turning, protruding from the back. Next
right is the auxiliary sleeve. Note the
groove that runs almost the entire length.
Underneath the block is the feed screw.

To the right of the auxiliary sleeve is a
collar that fixes to the auxiliary sleeve by
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Morse taper
sleeve

X‘I’ailstock barrel/ I

Plug

Feedscrew

Tailstock barrel I\/Ilorse taper

Sleeve

Thread

End cap

Auxiliary

Block
sleeve

Feedscrew Thread\

Bronze bushes

Fig 2. The Original And Lever Feed Tailstock

The components of the lever feed tailstock.

means of a grub screw. It thus acts as a
stop preventing the auxiliary sleeve from
going too far into the tailstock barrel. It

is also the attachment point for the lever
handle. Next right is another collar which
matches the diameter of the graduated
collar on the tailstock hand wheel. The collar
has a fiducial line to provide an index for
reading the graduations. The lever system
is shown next and this attaches to the top
of the block on one side and to the collar
on the other side. On the extreme right is

the tailstock hand wheel complete with
graduated collar.

The auxiliary sleeve.

The auxiliary sleeve, fig. 3, was made first
because it can then be used to test the fit
of other parts. It was made from a length
of 22mm diameter cold drawn round
steel bar. On receipt this was check for
roundness and straightness and the bar
was true to within 0.05mm in roundness
and straightness. An 88mm length was
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cut off and chucked in the three-jaw chuck
on the lathe. The fixed steady was set up
near the chuck and the fingers adjusted

to touch the bar. The steady was then
moved along the bed and repositioned
near the end of the bar. The end was then
faced, chamfered, centre drilled and drilled
out 5mm for a depth of 45mm. The piece
was then removed from the chuck and
reinserted with the unfaced end outwards.
Itis important that the fixed steady is not
mover and the fingers not altered during
the removal and reinsertion. The outer end
was then faced, chamfered, centre drilled
and drilled out 5mm for a depth of 45mm.
The hole was then enlarged by drilling all
the way through firstly with an 8mm drill
and secondly with a 10.5mm dfrill. The end
was then drilled out with a 13mm drill to a
depth of 1Tmm. A small boring bar was set
up on the lathe tool post and this was used
to enlarge the 13mm hole to 16mm.

Without disturbing the steady rest, the
piece was removed from the chuck. The
length was measured, and it was then
reinserted into the chuck the other way
round. The end of the piece was then faced,
and sufficient material removed to bring the
length of the piece to 86.5mm. The end was
chamfered and drilled out to a depth of 9mm
with a 13mm drill. This opening was then
enlarged to 16mm using the boring bar.

The next step was to cut a groove, 4mm
wide and 1.5mm deep from one end of the
piece almost to the other, as shown in fig.
3. This was done in the mill. The fixed jaw
of the mill vice was adjusted parallel to the
x axis using a dial indicator. The piece was
then clamped in the vice and the groove
cut using a 4mm slot drill. Photograph 3
shows the finished piece.

Two bronze bushes, fig. 4, were made to
fit both both ends of the auxiliary sleeve.
These were machined from 19mm bronze
bar. This was turned down to be a snug fitin

Lever Feed

86.50

— ~~—11.00 9.00—> =

—»‘ "74'00

222.00
216.00
210.50
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Fig 3. The Auxiliary Sleeve

The auxiliary sleeve

the end of the sleeve for 2Imm. It was then
drilled out 5mm to a depth of 25mm and
then drilled out again to 9.8mm. The outside
of the bar was lightly knurled and then two
pieces were parted off 9mm in length.

The bushes were pressed into both
ends of the auxiliary sleeve. One should be
recessed 2mm below the end of the sleeve
and the other should be just slightly proud
of the end. photo 4 shows end of the
sleeve with the recessed bush.

Once the bushes were in place they were

9.00

- —

The auxiliary sleeve showing the recessed bush

reamed out to 10mm with a hand reamer.

216.00

—
-t}

The block and clamping screw.
77777777 The block and clamping screw must be
made together. The first step is to make
the clamping screw, fig. 5. This was a
simple turning job on 8mm round bright
mild steel. The end was turned down to
5mm for a length of 10mm and threaded
with an M5 die.

oy

?10.00

-

The piece was then parted off 28mm
from the shoulder. The end was cleaned up
and lightly chamfered.

The block, fig. 6, is quite complex with
holes to be drilled on every face. The hole
positions were marked out and centre
punched. The 8mm hole in the left-hand
face was drilled to a depth of 33mm and the
small hole in the bottom face was drilled

Flg 4. The Bronze Bushes and tapped M4. The inside of the hole was

cleaned up with an 8mm reamer.
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The clamping screw was inserted into :

the 8mm hole and positioned so that Flg'S 28.00

the shoulder was about 2mm below the '

surface of the left-hand face. An M4 brass

screw was then used to fix it in position.

This assembly was then set up in the four- i

jaw chuck ready for drilling and boring the

large 22mm hole. After centring the punch

mark for the 22mm hole it was drilled T
o
o
Yol
S|

out to 13mm using successively larger
drills. It was bored out to 22mm using

a boring bar mounted on the tool post.
As 22mm was approached then the bore
was frequently tested using the auxiliary
sleeve to ensure a good sliding fit without
excessive side play. The M4 brass screw
was removed and the clamping screw was Fig 5. The Clamping Screw
withdrawn. During the boring process a
scallop of material was removed from the
clamping screw, photo 5.

The rest of the marked holes were & =
drilled out. The 4.5mm holes on the front s Ko -
face were counter bored 7.5mm for M4
cap screws so that the heads were just
below the surface. The others hole were
tapped as per fig. 6. The finished block is
shown in photo 6.

The locking nut and lever were made
next, fig. 7. This was made so that the
locking lever could be located in one of
six equally spaced locations with respect ) v
to the nut. The nut was a 12mm length of ¢ -
10mm round bar. This was drilled through : L Tedme
4.3mm and then tapped M5. A short M5 : i
hex head screw was screwed into the nut. The clamping screw. Note the scallop of material removed when boring the block.

Thread M5

?8.00—»

19.00

»1 ~—5.00

| /@ %\—Drill&tapM4

~—12.50

Drill & tap MSJ
38.00
- 3.00 ~a50g
Drill @8mm to 25.00 ¢ T T i
depth of 33 mm —
o 8 8
Yoy = =

'\;\Drill
- & tap M5
) ap S Drillg

tap M5

t

<1250

4

25.00

'IOOOﬂ ﬁ /
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)

N

o

S
11.00—=—

\ﬂ h] 2.50 i
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Fig 6. The Block
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94,00
o
O —=f ~=—12.00 Q
o ©
=  =—12.00 2 o
_ s Drill & S
Drill & ; | tap M4 ¢
tap M5
\ T~ D < -
Dimples ”7\:: o -
see text f % 7 ﬁ
S S . / o
7.00—= S S Drill & N
s © tap M4 —
= Q
_ ) 6.50—=— =
Fig 7. The Locking Clamp Nut — = l=—800
The nut and screw were clamped in the end of the drill. The piece was rotated to and the lever from 6mm diameter steel as
vice with one of the hex screw flats parallel bring another hex screw flat parallel to shown in fig. 7. Photograph 7 shows the
with the top of the vice jaws. The first the top of the vice and the process was finished components. The knob locks to the
dimple was marked using a centre drill and repeated. This was done six times to give six ~ nut using a 3mm M4 grub screw.
then enlarged using a 4.5mm drill. Drilling equally spaced dimples around the nut. The
was only done to the depth of the conical knob was turned from 16mm diameter steel ®To be continued

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

ALL LIVE STEAM ENGINES WAI\ITE‘ D
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.
® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.

® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered. We will

Telephone

s Sl oo, sy o ¥ collect, and
T an iy TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin o
a week! Don't forget to visit our self catering holiday cottages on: www.railwaycottages.org area today!

owells ama achine lool Lid, ' 1
T ot Sl M ok 0 " MM“INE I CNC Cuttmg service Wood, Metal Pla
Tanking Resse), Lifln ey, Colchmsler CO7 B5H Frsax Englesst
TelfFax +4 (01206 351 792 e-mail sabesfoawell oo 1 & CNC Conver Oll I
www.cowells.com = ® Need a part fo loco or model CN achiﬁ
Manufoctures of high ;'m:iiinn screwcutting lothes, Un“ %zg:g;txaséglenf::i T[r]alﬁlnégpﬁs'ate I ='e Needfne e‘v - !
milliny mmtmsmr:mlﬂ:::j o, 1 = . We lave lathes“ 'mllsh I
ey sty drnet B Metals).for Model Makers [ » CNC yersi .
- _ Contact us for.Copper, Brass, Aluminium, s C"sm'" Tar

'-7Steei Phosphur Bronze, etc. 1 I
PHGNE & FAX 01325 381300 I S 1

‘e-mail: sales@m-machine.co.uk
viw.m-machine-metals.co.uk l

IGINNINO ST QTIY | © TAPS & DIES
LATHE, MILL OR COMPLETE [l IR e et U st .
R H B To advertise in Cla§S|ﬁed please
and want it handled in a quick ; E;Z? EZ» COﬂtaCt DaVld on:
professional no fuss manner? ] [——
Contact Dave Anchell, British-box HQS taps dies cuts stainless 0771 8 64 86 89 or
Quillstar (Nottingham) T,:{:diﬂmé) “3E; iﬁ”&%gﬁsﬁé ';fs
El ng 32+40tpi ; i c . ] ]
0115 9206123 THE AP & DIE GO david.holden@mytimemedia.com
445 West G Rd, London N15 3PL
(.)77794.32060 Tel 02093:388%5 dlé_axinmc!;‘&%a 4613
david@quillstar.co.uk www.tapdie.com & www.tap-die.com

The

Steam Workshop

Now Incorporating D.Hewson Models

All steam models bought, sold, exchanged, valued, restored, repaired, finished, painted, lined,
...... and of course,......played with!

2" Marshall Portable

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,
helpful, fair and knowlegable.,..... (if we do say so ourselves),..... service available.

By Enthusiasts
For Enthusiasts

07816 963463
www.steamworkshop.co.uk
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CONWAY H H
Bringing Modern Technology
et to Model Englneerlng

® Machining service ® Painting and lining service
® [aser and water cutting ® Ce marked copper boilers

Conway Model Engineering offers a number of engineering services:

® CNC Machining (milling and turning, 5 axis capability) ® 3D Printing / Rapid Prototyping ® CAD Design o Buy and SeH llVe steam models

® Lost Wax Casting ® Locomotive and Rolling Stock Design and Construction to suit your requirements.

Whilst primarily aiming to offer our services to individual model engineers, we also offer our services to other Tel: 07487 268956

companies aiming to expand their range.

James Conway Email: midlandlocoworks@gmail.com
Mob: 07999 323170

Web: www.midlandlocoworks.com

Email: conwaymodelengineering@gmail.com www.conwaymodelengineering.co.uk

A MODEL

BECOME PART OF THE ONLINE COMMUNITY
FOR MODEL ENGINEER MAGAZINE

L M » Get access to exclusive competitions and giveaways
N

— e -. =
3 M “d
-
& |oin eur farum and make your wiews count

WWW.] eadon-com ® Sign up to receive our manthly newsletter
Supplier of quality preowned engineering equipment from all types of
cutting tools, measuring equipment, work and tool holding.
From top brands including Dormer, Titex, Moore & Wright, Mitutoyo, Seco, etc.
New stock added daily.

\_ enquiries@jeadon.com | 07966553497 W,

» Exclusive articles and advize from professionals

= Subserlbe and get additional content Including Online Archives dating back to 2007*

® Regeter for free today and jom our friendly community?

WWW.MODEL-ENGINEER.CO.UK

MODEL MAKING METALS

7'4” Drawings and Castings

Dock tank 5” Castings Only
1/32in. to 12in. dia. bright steel, stainless BR STD Class 2 2-6-0 Ashford, Stratford, Waverley.
0 .. BR STD Class 2 2-6-2T
steel, bronze, spring steel, brass, aluminium, BR STD Class 4 2-6-4T 7Y Castings Only
- BR STD ClI 5 4-6-0 Dart, Roedeer, G
silver steel, steel tubes, bolts, nuts & screws, BR STD Cloce 7 4.6.2 art. Roedeer, Green Queen
1 1 1 1 BR STD Class 9 2-10-0
tap dies + drills, w_hlte met_al casting alloys. e s 3 2 s
Fine materials, chain, plastic. (Duchess)

Lathe milling machines and equipment, HORLEY MINIATURE LOCOMOTIVES LLP
new and Secondhand Phone: 01293 535959 Email: hmI95@btinternet.com

Mail order nationwide and worldwide callers
Mon.-Fri. 9 - 5pm. All cards welcome.

www.horleyminiaturelocomotives.com

Send now for a FREE catalogue or phone Manufacturer of Steam Fittings for
Milton Keynes Metals, Dept. ME, - Model Engineers Tils &
Ridge Hill Farm, Little Horwood Road, Nash, F ! g B9 Bl Syt ]

Na

Milton Keynes MK17 OEH. | From Lubricators, Water Gauges daao |
Tel: (01296) 713631 Fax: (01296) 713032 | | &I . cc Glass Protectors, Whistles & Sirens &
Email us at sales@rabarker.co.uk
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or visit our web site @ www.rabarker.co.uk

www.mkmetals.co.uk Phone No: 01245 462100 Mob: 07980 855510

email: sales@mkmetals.co.uk RA BARKER "BOREHAM, CHELMSFORD,
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GS MODEL SUPPLIES

‘ CLOCK

CONSTRUCTION
& REPAIR | -

Diesel outline Electric Locos in57g & 7 %4”g

LTD Directors : Geofl Stait & Helen Verrall-Stait

FBHLE. ]. T yler,
John G. Wr1ght Eric
Woof, Jo "_"-'-"

a_nd others.

Contact us about your requirements.

Unit 4a, Love Lane,
Burnham-on-Sea,
Somerset,
TAS 1EY.

Tel: 01278 788007
www.essmodelengineers.com

WWW. rltetlmepubllshmg com info@gssmodelengineers com

Inspection Saloons and Coaches Contact 17D Miniatures:

Tel: 01629 825070 or 07780 956423

now availa ble as Kits Email: sales@17d-miniatures.co.uk

Builds easily into a high quality, sturdy, steel bodied maodel, using
CNC machined parts, laser cut steel work and detailing parts
Body shell pre-fabricated, chassis pre-fabricated, bolt together
bogies, fully upholstered & correctly profiled, removable roof
seat and easily removable foot boards.

Buy as a complete kit, or

buy as you build - each part Pices ex-works & excluding VAT
available separately.

Inspection Saloon Driving Car
5"gauge: Kitfrom£999 7%" gauge: Kitfrom £1168 Ride-on Coaches:

Integrated manual & vacuum brake system 5" gauge: K‘ﬁ from £ 999
optional upgrade available 7Y4" gauge: Kit from £1168

MINIATURE RAILWAY SPECIALISTS

LOCOMOTIVES, ROLLING STOCK, COMPONENTS

CNC MACHINING SERVICES

MINIATURES www.17d-miniatures.co.uk
17D Miniatures, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ




144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
Tel: 0208 300 9070 - Evenings: 01959 532199 - Fax: 0208 309 6311
www.homeandworkshop.co.uk < sales@homeandworkshop.co.uk |
Opening Times: Monday-Friday 9am-5.30pm « Saturday Morning 9am-1pm & Myford ML7TB
£375 10 minutes from M25 Junction 3 and South Circular - A205

£2250

Colchester (o!i 6.5" x 40" centres

o W, —

L Stanier 55mm preusmn S
machine vice from NEW ZEALAND
b ‘Finest Engineering'

Harrison lathe
xerfical slide

i

MYFORD GENUINE PARTS

Burnerd LO collet 4
chuck + colleis

SIP stratus 41050
3HP compressor

——==a:
"Boxford MKI11-CUD 5" 28”
|0|]g be i

Purchased from Nottingham e e o = £ B AN T — D .’
: S
Hegner Multicut-1
+lﬂudes % e

Yorleen WV150
extractor

240V
£425

RIH grinders / i o T 8
grinder/buffer { £375 ﬁcksmiﬂmwl Brnun bank of ~ j

(tinmans) stakes! gnndlng wheels

Buffalo turret mill R8 50” x 10” iy

M\ford Super 7 Slﬂm(l Blg Bore lulhe + Teslu .!’ £5950
750 inverter, excellent exumplg‘ -

Boley & Leinen £375

watchmakers lathe RJI;...l.]-I.Jffer

".\-ﬁ'* g ?.; @C
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/i Myford Super 78 Plus Big Bore Iuthe =
I+ Teslo 750 inverfer, cabinet stand £6950

7 excellem exumple INeringfian]

Mm)r:d %449 Union 12" pedest |
standard wheels grinder
Burﬁeon geon 6200

bus

ing fool +
6200- R hushes

Myford 7 series gearbox,
guard, leadscrew

12"x12"x 24"
. Angle plmes

J&s4" swwel/
filt machine vice®
handle &

w2 Very, ynico/RRR N
£950

= 4-E——TH
 Boxford Little Giant
toolpost grinder

Myford capstan nnn(hment +
tooling (some fo be adapted)

1 W e

SN
00 -’ - tlarke 917 vocuum ST NN =y
'ﬁ \"'J;/ forming machine 38 RIH vertical < | Morgan Rushwm'

y Rolsan Reglers40 powered rolls - linisher + extractor 5 0"x 16q‘
; NS

e o750

: ‘a8 '
1 = Denford Tun MAGLL £30

i % 3 e
P A each 4 Angle plates+ * | Tripus (German) "Colchester steadies : =
. RO O nose collets surface plutes Bridge bed felts on/of& switch ' - to fit Student, Master, /5 e

Union 10" pedesfal Bantam 2000, ' e
grinder Triumph, Mastiff! ieg SC4 lathe
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Please PHONE to check availability or to obtain our list
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

‘Myford Super 7B’ & "Super 7 large bore”



— CHESTER
waHobby Store

Drilling Capacity 16mm

End Milling Capacity 20mm

Face Milling Capacity 63mm

Cross Travel 155mm

Longitudinal Travel 660mm

Vertical Travel 290m

Spindle to Table 370mm

Throat 165mm

Spindle Taper MT2

Spindle Stroke 42mm

Motor Power . 0.75kW (1hp) . !

Spindle Speeds 50 - 2200rpm ! Includes:
Headstock Tilt +50° « Drill Chuck and Arbor
Worktable 700 x 180mm * Chuck Guard
T slot 12mm | = Db
Weight 113k

Features: Variable Speed » Tilting Head « Large Tabkle
» Digital Quill Depth Readout « Dovetail Column

For more information contact our Sales Team,
call us on 01244 531631, email us at sales@chesterhobbystore.com
or visit www.chesterhobbystore.com

Prices may be subject to change without notice




