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on selected WABECO Machines!
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TOOLS LIMITED

Tel: 01780 740956
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—  Wabeco produce quality B -
rather than eastern quantity '

CNC machines are offered with a variety :______ £
of CNC control and software systems, e

and still be used as manual machines,

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

* Table -

- 700 x 180mm
+ 7 axis - 280 mm

= Speed - 140 to 3000rpm

* Power - 1.4 KW

year
warrantyps

s i
CNC Lathe CC-D6000
» Centre Distance - » Size - 1215 x Wa beco Lathe DGOOD
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 - cCentre Distance - 350mm
= Centre Height - 100mm

D4000 = Speed - 30 to 2300rpm

« Power - 1.4 KW

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

‘l. warranty

Wabeco
2 | CNC Mill
S——— CC-F1410

= Table - 700 x 180mm

*Z axis - 280 mm = Speed -

140 to 3000rpm
= Power - 1.4 KW

* Size - 950 '

# x 600 x 950mm
« Weight - 122Kg
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Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Maﬁhine Tools Ltd.

Please contact us for stock levels and more technical detail g X
2 Z 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

WWW. e mCO m a Ch i I'I etOO l S . 00 w ll k sales@emcomachinetools.co.uk
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Best Wishes for the Season

Hopefully this issue will be reaching you around the holiday season, so | would like to wish
a very happy Christmas and a productive New Year to all our readers. As the New Year
celebrations roll around the globe they will be enjoyed by readers in many countries. The
listis long and includes New Zealand, Australia, the Philippines, South Africa, Namibia,
Finland, Russia, Sweden, France, Germany, the Netherlands, Belgium, Switzerland, Spain,
Canada and not least many in the United States. My apologies those readers whose home
countries | have left out.

With so many uncertainties about the future, it is reassuring to reflect on how our
hobby brings so many different people from different countries and backgrounds
together under our common interests. In these days of instantaneous communication
over the internet our forum regularly has people from across the globe discussing some
technical problem or sharing anecdotes and ideas. One of the pleasures of my job is to
speak to readers, often from far afield - yesterday a Dutch reader rang me up on behalf
of a Russian friend! From time to time | get the welcome distraction of a call from down
under or North America. These days my post box is mostly filled by little jiffy bags and the
regular envelope stuffed with readers’ ads, but | do sometimes get letters from around
the world, most recently a brown envelope with two articles on CD that arrived from the
Philippines. The stamps feature a durian fruit and gumela flower; nice to see as all those
years ago | studied Botany and Zoology!

Percival Marshall, the founder of Model Engineer magazine used to draw great
satisfaction from having helped bring together a “worldwide fellowship of model
engineers”. I'm proud to play my part in helping make sure that our magazines Model
Engineers Workshop and Model Engineer continue to bind together this great
international community.

Again, | wish the very best for a prosperous, happy and peaceful new year to you and to
all other members of this worldwide fellowship.
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See our vast range of mini-lathes,
bench lathes, milling, grinding and boring
machines, both manual and CNC.

For professional or hobby purposes

ajob’s wort
doing....

Qver 70 challenging projects
for the small workshop owner.

~ We stock all kinds of spare parts for all of the .ug & .-
Proven solutions for: %

machines that we carry. If you require parts and —_—
they re not listed on the website, drop us a fine w
or email us and we might be able to help you.
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&3 Hemingway

y Hemingway Kits WWW.]eadOI‘I.Com
Send £2 1‘6:;[:1:'3"f:_lfjfis‘;?pii;c’nh Supplier of quality preowned engineering equipment from all types of
i cutting tools, measuring equipment, work and tool holding.
for our latest d . . . . .
workshop i /Fas \ 1746 TETT: From top brands including Dormer, Titex, Moore & Wright, Mitutoyo, Seco, etc.

catalogue Emali I.'Inrc'l.ri'heﬁ‘ﬁnqway'k.lls.l:Drn New stock added daily.
or visit our -

website - www.hemingwaykits.com \ enquiries@jeadon.com | 07966553497 /

ndmitools

Iust a small selection from our current stock

Elliott 10” Dividing Table,
£225.00 plus vat.

6” Stroke (approx) Hand Bench Shaping Machine,
£425.00 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 deli ldwide. - Over 7,000 feet of tool hi d ksh i t.
W e UK and deliver worldwide. - Over square feet of tools, machines and workshop equipmen

Opening times: 9.30am -lpm & 2pm — 5pm Monday to Friday. Closed Saturdays, except by appomtment
telephone: 01903 892 510 * www.gandmtools.co.uk ¢ e-mail: salesegandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX



T9°' The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

2 ® & 8 " 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.

- -
‘ UK’s Smallest
Magnetic Encoder

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

QUEEN ELIZABETH HALL, OLDHAM

New Radcliffe Street, OLI INL

Advance Tickets £4
Tickets on the door £7

Accompanied children FREE
Mo other concessions

Saturday 23rd February (I0am - 5pm) |
&
Sunday 24th February ((0am - 4pm) |

For more information and ticketing please visit www.mmex.couk ‘

THE SOUTH’S MAJOR SHOWCASE OF
MODEL ENGINEERING & MODELLING

FRIDAY 18" to
SUNDAY 20
“JANUARY 2019

LONDON MODEL
ENGINEERING EXHIBITION

Great HaII Alexandra Palace. London N22 7AY
|0am - 5pm Friday & Saturday, |0am - 4.30pm Sunday
Last entry Friday & Saturday 4.00pm Sunday 3.00pm.

The Model Active Zone will close at 3.30pm on Sunday.

=~

Over 45 national & regional
clubs and societies attending

See nearly 2,000 fantastic
models on display

Exciting demonstrations

Sponsored by

. ENGINEERING
Model trains, bc_nats & tanks. m Miniature
Passenger carrying locomotives | ———
Like us on

Radio control planes & trucks in
the fabulous Model Active Zone

Meccano, Horology & more... London Model

Engineering
OVER 55 LEADING SPECIALIST [k
SUPPLIERS PRESENT.
EVERYTHING HOBBYISTS

NEED UNDER ONE ROOF! @LMEE|9

~ THF MINISTRY OF STEAMPUNK a
4 g Amazing exhibits combining
the past with |magmat|on

Follow us on

ONLINE | FULL PRICE
TICKETS* | TICKETS**

TICKETS NOW £11.50 £12.50
Senior Citizen = £/1050 £11,50
Child (5-14 yrs) £3.50 £4.50

* Tickets are available via our website at
discounted prices until midnight Tuesday
I 5th January 2019.

** Full price tickets are available on the day
from the ticket office,

: M /‘"‘ For groups of |0 or more, 10% discount

4(:;"',“, f' applies. Quote GRP 10 online.

See our website for the latest exhibitors and
mini showguide with floorplan

www.londonmodelengineering.co.uk o

Organised by Meridienne Exhibitions Ltd

y All information subject to change, correct at time of printing.
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Hello to the world-wide fellowship of model engineers. Alibre Atom3D Licence:

. www.model-engineer.co.uk/alibreatom3d
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Learning CAD with Alibre Atom3D

: M If you have any problems with our tutorials. Or downloading
EL ENGINEERS' and running Alibre Atom3d, drop a message here and
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Ex- display Visit Our Aylesford Show Room!

items now
ofea% S Open Monday-Friday 10am-4:30pm & 1st
Line Saturday of the month 11am-4pm

Request

. Carden Railways =2
raear VIsA B35 €D @ www.dream-steam.com

Curve Setters

BRAND OF THE MONTH: MSS
Side Tank Locomotive (32mm/45mm) 909003  £200.00 (Availablein Blue, Black, Green & Maroon)
Saddle Tank Locomotive (32mm/45mm) 908013  £230.00 (Available in Black, Green & Maroon)
Side Tank Locomotive Kit (32mm/45mm) 908011  £190.00 (Available in Blue, Black, Green & Maroon)

Maroon Tender (32mm/45mm) 911403 £53.00 WE HOLD A FLLL RANGE OF MSS SPARES
Green Tender (32mm/45mm) 911405 £53.00  AND UPGRADES FOR OLD MAMOD & MSS LOCOS
Black Tender {32mm/45mm) 911401-BL  £53.00
Blue Tender (3Zmm/45mm) 911402-BL  £53.00
Maroon P ger Coach (32mm/45mm) 911201 £53.00
Blue Passenger Coch (32mm/45mm) 911201BL £53.00 ROLLING STOCK ARE ALSO
Log Wagon (32mm/45mm) 911501 £53.00 AVAILABLE AS KITS
Goods Van (32mm/45mm) 911101 £53.00 PRICES FROM £50!
Guards Van (32mm/45mm) 911001 £53.00
Coal Wagon Grey (32mm/45mm) 911505 £53.00
Coal Wagon Unpainted (32mm/45mm) 911505-1 £53.00
Pair of Flat Bed Wagons (32mm/45mm) 911301 £57.00
Straight Track 910003 £34.00
Curved Track 910005 £34.00
Left Hand Point 910001 £24.40 “Ingtook ;f 02/11118: plese nole these koco's ] Jorger be avi:g:hie. Gheck stocks aning or call
i . Bse note range takes 5 from: il r al er motives are in 85,
Right Hand Point 910002 £24.40 Batch dates will be in product description, Locomatives in stock wil siate instant dispatch available
PECO ROUNDHOUSE DSW BACHMANN
Percy and the Troublesome Trucks Set 90068 £390.00
32mm (SM32) Track In Stock Now* Upgrade Cylinders DSUPCYL ET200 thomas with Annis & Clarabel St 00088 £390.00
Floxi Track - 12 Pack SLEOOM1Z.  £110.00 Millie Black, 32mm £660 Ceramll:_Gaa Bumer Set DSUPGES £90.00 Thomas' Chistmas Delivery 0087 £410.00
Flewi Track - 4 Pack SLEOCkd  E3BO0  Sammig 32mm & 45mm £650  Three Wick Meths Bumer DSUP3WMB £45.00 Toby the Tram 91405  £250.00
Flexi Track - Single SL600x1  E£1000 Bertie - Blue, 32mm fg50  Dead Leg Lubncator DSUPDLDL £29.00 Thomas the Tank Engine 91401 £225.00
Setrack Curve - § Pack STEOSKE  E400 pejie  Yellow 32mm £g50  Steam Regulator Kit DSUPSRK £35.00 James the Red Enging 91403 £230.00
Salrack Curve - Single ) 5Te0Sx1  £6.90 Little John. DHR Blue. Red Buffers gpoz  Small Brass Chimney Cowl  DSENSMCWL  £4.00 Annie Coach 97001 E80.00
Satrack 38 Radius Curve - Single ST607 £8.50 A t . Brass Cab Hand Rails DSENCH £4 29 Clarabel Coach 57002 £80.00
Setrack 38 Radus Curve - Six Pack  ST607«6  £4800  Liltle John, Victorian Maroon, Chevron Buffers  £602 o oo o io o0 DepneTHR  paop Emilvs Coach 97003 £80.00
Right Hand Paint SLEGSS £4500  Little John, Yellow, Chevron Buffers £602 Brass Smoke Box Hand Rails DSENSBXHR 53'10 Emily's Erake Coach 97004  £80.00
Left Hand Paint SLEGSE £4500  Clarence, Brown, RIC, Insulated wheels £1,710 Cyfinder G DSENCYCV Eléw Troubkesome Truck1 48001 E59.50
¥ Point SLEBOT 4500 Yl iy W Troubteseme Trck 2 98001 £58.50
Small Radius Right Hand Tumout ~ SLEBS1  £4500 Brass Sand Boxes DSENSBX £12.50 )04 Cream Wagon 98018 ESB.00
Small Radius Left Hand Tumowt.~ SLEGG2  £4500 On Order plosse oy D15 Tank Tops DSENWTT £9.40 Tidmouth Mik Tank 98005 £39.00
Wagon Tumtabile and Crossing SL627 £2000  Katie Due Dec 2018 foels ‘o ardes” Lubricating Oil SWLUB3D £3.00 5CRufley 08010 E70.00
Rail Joinars - 24 Pack SLB10 E350  Russell Due Dec 2018 can ba aliered Meths Burner Wick DSWWKE £1.90 Explosves Box Van 98017  £56.00
45mm (G45) Track Lilla Due Feb 2019 1o your own Curve Tipped Syringe DSWCTS £210 Open Wagan Blue 98092 ES6.00
Flexi Track - Six Pack SLODOxE  £70.00 Billy Due March 2019 specification 460 Steam Ol 500m! DSW460SO500  £5.50 Open Wagon Red 98013 ES600
Flexi Track - Single SLO00x1  £15.00 Bulld Due March 2018 requirements 220 Steam oil 500m| DSW22050500 £5.50 Sedor Frult & Vegetable Co. Box Van 98016 56,00
Setrack Curve - Six Pack STY0546  £40.00 Lad ?lgnl'le Due Aprii 2019 Deposit of onty Solid Fuel Tablets 480001 £350 Sodor Fusl Tank 98004 E56.00
Selrack Curve - Single STH05x1 £8.00 ¥ P E200required  Water Filler Bottle DSWWFE £4.00 MAMOD
Setrack Slla!ght - S!X Pack STO02xG  £40.00 ) Meths Filler Botlle DSWMFR £3.00 Talford MTELGD £452.00
miﬁgﬁgﬁ‘ Single Shat L v Dump Gar (Oxide Red) 97504 £46.00 MKIIL MK3 From  E33800
Laf Hand Point SLooE £54 00 &' Flat Wagan with Logs 98470 E7Q.00 New! Saddla Tank MET Erom  E326.00
Point Motor Mourting Pists g4 poe “L§" Skeleton Log Car 98490 £79.00 . : Brunel MBrunelDG  £440.00
ol i g Spiteful Brake Wagon
Metal Rail Joiners - 18 Pack sSL910 £6.00 L5" Speeder Orange 86253 £90.00 Brunel Goods Set  BGS-CC-N - ES20.00
Insulating Rai Joiners - 12 Pack  SL911  £3.10 "L§" Speeder PRR 96251 £90.00 £70 Tender MTDR £35.00
Dual Rail Jolners - 6 Pack SL@12 £6.00 "L.8" Speeder Santa Fe 96252 _£90.00 BACHMANN Tarikey MTNK $2000
16mm Scate Fireman and Driver 16708 £1995 GolsVegon'. MW -E400
SLATERS i Guards Van MGVAN E50.00
16mm Scale Sitiing Man and Woman 16704 £19.95 S T ol ey
Festiniog Rallway Ashbury First Class 4-Wheel Carriage Kit 16C01 £73.50 16mm Scale Standing Man and Woman  16-705  £19.95 i
Fastiniog Rallway Third Class Ashbury 4-Wheel Carriage Kit 16002 £73.50
G Scale Grazing Cows 22-199  £24.95 SUM.MERLANDS CHUFFE.R.
Dinorwic Siale Wagon Kit 1BW0T  E2000 G Scake Horses Slanding and Grazing~ 22-201  £2495  1hese highly developed and precision
Festiniog Rallway 2 Ton Braked Slate Wagon Kit 16W03  £26.60 . engineered chuff pipes that can bring
Fastiniog Railway 2 Ton Unbraked Slale Wagon Kit 16W04  E25.40 .
Wiar Depariment Light Raitways K Class Skip Wanon it 16W06  £20.00 lheAreaIIdsuund of alworkinig stean;llcca
Dinorwic Ciuarry Stab Wagon Ki 16W08  £25.50 wide range always in stocl
Dinorwic Quarry “rubbish’ Wagen Kit 16W08  £2550 - Specials can be ordered on request
Set-a-Curve
Sientors Meh-Pek Q52 €500 Available in 32mm and 45mm i -

Slasters Mek-Pak Brush 0505 E370

£70

inc. P&P

with a wide range of Radii

£15

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

facebook :
[P Ty 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



Fixed Steady ”

Making a Ball-Raced
Fixed Steady

Chris Gill makes a large capacity steady for his Harrison lathe that can easily be
adapted to suit many other similar sized machines.

The original parts of the casting, after cleaning up and starting work

The completed steady

couple of years ago, my wife and |
Avisited some friends to talk about
the practicalities of buying a camper
van. By the time we returned home | had
agreed to buy one of his lathes and a few
weeks later, after some reorganisation at
both houses, we wrestled it into my garage.
Among the various bits and pieces that
came with the lathe, or appeared later,
was a set of castings that | was told were
to make a fixed steady. But at that point
in time | had no real idea what that meant.
My first task was to make sense of a 1980's
vintage Harrison M250 and to convert it to
single phase operation.

Since then | have been getting to grips
with the world of metal turning and making
as many of the essentials that | could. It
wasn't long before | realised that a steady
might be an essential tool when turning
long workpieces. Luckily the surfaces of
the casting that run on the bed had already
been ground flat but other than that it was
untouched.

As the idea of writing things down only
occurred to me after I'd started, some of the
pictures are staged. | don't know the actual
origin of the castings nor do | know whether
they can still be obtained so the aim of this
article is to describe the design process so
that it can be adapted as required.

After completing the project, | discovered
that there is a drawing of this steady near
the back of the Machine Manual that came

January 2019
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with the lathe. The main difference is

that Harrison used bronze-tipped fingers

whereas | decided to use bearings.
Photographs 1and 2 show the finished

item and the castings.

Designing the Steady

The first step was to design the steady as, in
spite of my searches, | could find no on-line
images of a completed unit based on this
casting. It appeared to be designed to take
three supporting fingers with locking screws
and to be hinged although that part of the

Holding the casting for drilling (staged photo)

casting was a bit odd. The hinge appeared
to have been partially formed and the
opposite side of the casting was too long.
After studying several designs in this
magazine, | realised the favoured design
uses sliding fingers made of bronze (or
bronze-tipped steel) that rub against
the workpiece but this feature is often
quoted as a cause of unnecessary friction
and wear, especially on threaded parts.
An alternative design that avoids some of
these problems uses bearings or hardened
rollers at the ends of the fingers and |




decided to give this a go.

In most designs the fingers are moved
by hand and held in place by locking screws
but an alternative is to move the fingers
with adjusters. | liked the idea of having fine
adjustment and opted to use both adjusters
and locking screws.

The resulting design is shown in fig.
1 with measurements taken from the
castings.

Making a Start

| don't have a milling machine and quickly
discovered that none of my lash-ups would
hold the castings securely enough to allow
me to use milling cutters without things
moving and risking all sorts of damage.

So, other than drilling holes, | had to

resort to cleaning up the castings with an
angle grinder and cutting the hinge with

a hacksaw and file. The amount of iron
filings at the bottom of my coffee mug was
evidence of the work involved!

| decided to turn the bottom clamp plate
into a glorified bolt using some M12 threaded
rod. It seemed to me that it would be easier
to fit a nut and washer from above than to
fiddle around below the bed. Drilling was a
simple matter once I'd clamped a vice onto
my pillar drill. To make sure the tap started in
alignment | held it loosely in the chuck with
the handle gripping the top of the flutes.

The next step was to align the clamp plate
with the main body of the steady and drill the
hole in the bottom. Getting things aligned
was reasonably easy but drilling the hole in
the bottom of the casting was nothing of
the sort - | could find no way to hold the
casting securely on the pillar drill. My final
arrangement, shown in photo 3, has a block
of wood bolted to the cross-slide with M10
bolts. The casting was levelled up to make
the ground surface vertical and held down
with a piece of heavy steel angle (in this
case, something that | rescued from an old
office chair). Not shown are a handful of #12
woodscrews to hold it in place and stop the
casting moving. Although this arrangement
felt precarious and | was wary when drilling,
it proved to be very stable and the task was
uneventful.

The completed adjusters
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Finger @12 |

|
Lockdown|screw @8

Adjuster M8

/(21105

| ~Hinge pin @8

Lock screw M8

2455

Clamp screw @12

Fig 1. The Basic Design

The Adjusters

For my next task, | decided to make the
adjusters and considered several designs
that started with a bolt and a thick washer
but after experimenting a bit | concluded
that the bolt head was too small unless

| used a tool to adjust it. To make things
easier in practice, | settled on the “top hat”
design shown in fig. 2. This appeared to be
a simple case of turning a 25mm (or 1-inch)
piece of round bar but my idea of parting off
completed components went awry when |
discovered my knurling tool wouldn't fit in
the space I'd just turned.

As a result, | was forced to turn and knurl
the top then part off. My parting technique,
after several quite frightening failures, is
to mount the parting blade upside down,
run the lathe in reverse at about 1/3 normal
speed and with a slow power feed and plenty
of coolant (from a squeezy bottle).

After parting off | still needed to drill
and tap the parts but this meant gripping
the newly knurled part in the chuck, so |
wrapped them in two layers of aluminium
cut from a drink can.

The result was two complete “top hats”
and the original one that still needed
knurling. | decided to use one of the finished
parts as a mandrel with a short piece of M8
threaded rod and a washer in between them.
This worked well until | needed to separate
the parts but a pair of adjustable pliers and a

/Knurled

o
N Lz

Q 13
?6.8, tap M8 x 10 deep

Fig 2. The Adjuster Head

bit of leather for protection (from an old belt,
| think) did the trick.

The next step was to cut three pieces of
M8 threaded rod and to give me plenty of
scope for adjustment these worked out at
65mm long on my casting. After cleaning
out oil and swarf, | used Loctite 243 to
retain the studs in place. The finished items
can be seen in photo 4.

The Bearings

The fingers are the most complicated parts

to make and | decided to use 12mm steel

rod. Before designing them, | realised | had

to make some decisions about the bearings.
| wanted the bearings to fit within

the circumference of the finger so that |

could insert the fingers from outside the

casting. It can be seen from fig. 3 that the

Model Engineers’ Workshop



maximum diameter of the bearing forms a
chord across the circle and so its diagonal is
a diameter of the circle. Thus:

f2=d2+t2

To keep the fingers as strong as possible,
it makes sense to keep the bearings fairly
thin and 4mm and 5mm are common sizes.
With a finger diameter, f=12 and bearing
thickness, t=4 or t=5 gives a maximum
bearing diameter of 11.3mm or 10.9mm
respectively.

| chose the readily available size of 1Tmm
0D, 4mm ID and 4mm thick. In order to
prolong the life of the bearings, | would
recommend that stainless steel sealed or
shielded units should be used. Mine are
W694-7Z from BearingBoys.

The next question was to determine
what size of workpiece | could hold with this
arrangement? To answer this, | calculated
the diameter of the inscribed circle shown
in the second part of fig. 3. First, | found
the height of the centre of the top bearing
above the centreline of the bottom pair:
h2 = dz2 - (d/2)2
The height of the workpiece above the
same baseline can also be calculated:

y =(d/2) * tan(30)

Finally, the diameter of the workpiece is
found from:

w=2%*(h-vy)

Using an 1Tmm bearing there is room
for a workpiece diameter of 1.864mm.
Clearly, to handle smaller workpieces | could
use smaller bearings, but this is probably
smaller than | can realistically handle in a
lathe the size of the M250.

One thing to avoid is any risk of the
bearings coming into contact with each
other since the outer races will be moving in
opposite directions at the contact point. For
example, a 2mm diameter workpiece would
leave a clearance between bearings of
only about Vamm. This seems too close for
comfort but at 3mm diameter the clearance
is just over Tmm.

To avoid wear on the screw securing the

Fixed Steady

Bearing thickness, t

Bearing OD, d

Bearing OD, d

Finger OD, f

Height, h

Workpiece OD, w

Starting to mill the flat on the fingers

% ®
% o

@\on slot, 1.5x1.5

110
] ‘«5 Flat 6 wide
I
N
|
] 95
Finger
Mild steel, @12

|

Spacer

/ —
23.3, tap M4
15 Mild steel or brass

12

tﬂ‘

Fig 4. The Design Of The Fingers

Cross section of the
bearing slot

4.5

January 2019

bearing, the inner race needs to be held in
place so that only the outer race rotates.
This means that the screw needs to press
against the inner race but | found that the
domed heads of the M4 screws were just
too wide, so | opted to insert small spacers,
2mm long.

Finally, since | didn't want to risk the
fingers hitting the work, | set the bearings
forward by Tmm and then rounded off the
fingers. Any further offset would reduce the
amount of metal surrounding the screw.

The Fingers

For my casting and basic design, the
fingers needed to be 110mm long and
are made from 12mm diameter mild steel
rod. The design is shown in fig. & and
consists of the finger and a small spacer
in addition to the bearing and screw
(described above).

The first step was a simple exercise
to clean up the end of the rod, turn the
groove for the adjuster and part off. The
groove is 2mm wide by 4mm deep and |
used a parting-off blade to make it.

Next, | wanted to make a flat so that
when the locking screws are tightened
up, the fingers will naturally settle into
the correct alignment in relation to the
workpiece. | left 1I5mm at the end in order to
maintain the strength around the bearing.

Holding the rod in position proved to
be quite a challenge for the gear | have
available and left me puzzled until | tried
using the normal tool-holder as shown
in photo 5. For this operation | used an
8mm face mill and made several passes
to remove about 0.75mm. This makes the
flat about 5.8mm wide. None of this is
critical as the useful end of the M8 lock
screw is about 5.5mm across.

My next step was to machine a small
chamfer on the working end of the rod.
To do this, | turned the rod so that the
flat was at the bottom and acted as a
reference surface. Then | swung the
compound slide over 45° and advanced it
about 2.5mm.

The third step was to machine the slot
where the bearing fits using a 4mm slot
drill. This slot needs to be a minimum of
10mm deep, but I made it 12mm to reduce
the risk of swarf becoming trapped when
in use.

At first, | tried it with the workpiece in
the same orientation but found that chip

n



Milling the slot for the bearing o

clearance wasn't good, so | turned the work
90° and worked across the diameter. For
convenience, | swapped to using a drill
chuck, photo 6. | also found that, based
on Tubal Cain’s “Milling Operations in the
Lathe” | would need to run at maximum
speed but with a slower feed rate than my
lathe can manage. My final problem was
that, as Cain says, coolant has to be all or
nothing and | soon found that with a little
coolant | ended up having chips collecting
in the slot and causing the tool to buck
every now and then. With no coolant feed
(yet) I resorted to dry machining and took
fine cuts on each pass, but this meant that
each slot took over an hour to machine.

The fourth operation was to cross-drill
the rod. It can be seen from figure 4 that
this is a three-step operation. First, | cut
a 2mm deep hole with an 8mm slot drill.
Next | used a 6mm slot drill to cut through
into the bearing slot and finally a 3.3mm
drill through the rest of the way. The last
part was to tap the hole for M4, photo 7.
As before, the tap is held very lightly in the
chuck so that it stays aligned.

Before | could assemble the fingers, | still
had to make the spacers. These were made
from 6mm OD brass tube that happened to
be to hand. | put this in the drill chuck and
parted off 2mm lengths in the usual way.

For designs that use bronze-tipped
fingers, there is often an oil slot in the top
finger. Although it could be argued that this
is unnecessary when bearings are being

Small clearance

Fig 5. Positioning The Adjuster

yo 6.8 tap M8
o
[
| \
;j \Casting
15 o,
?6.8, tap M8 <

used, | decided to cut the slot while | had
the chance rather than discover | needed it
later. As it turns out, | make frequent use of
the oil slot when using the steady.

For this operation | needed a 1.5mm
slitting saw. This time | made use of a small
milling slide (based on a design by L. C.
Mason) that | built not long after buying the
lathe. I had to insert packing pieces to avoid
collisions with the saw arbour. Once again, |
had to take fine cuts. The arrangement can
be seen in photo 8.

All that was needed after this was to
file the end of the fingers round and then
assemble them. | used Loctite 243 again
once I'd made certain that the bearings
rotated freely. Photograph 9 shows the
work in progress.

Cutting the oil slot
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Fig 6. Hinge Design

| hit a snag when | tried to fit the fingers
into the casting - the shape of the domed
heads of the M4 screws meant they stood
proud and wouldn't fit through the 12mm
holes. Simple, I thought, just turn them to
size. However, that created a burr inside the
hex hole in the head that meant | couldn’t
get a hex key in. | may want to replace the
bearings in future so having fought with
one screw | resorted to filing the others.

For the locking screws | used M8 x 25
socket cap screws and thought it would be
a good idea to knurl the heads. This meant |
had to make a mandrel out of a short piece
of bar in the scrap box. Subsequent review
of Harrison's drawing shows that they
used grub screws tightened with a hex key
(I assume). I think my method is easier to

Model Engineers’ Workshop



use but it remains to be seen whether the
length of the screws will be an issue when
working close to the steady.

Drilling the Casting

Before drilling any holes, | had to
determine where they would go and

with few reference surfaces | resorted

to drawing around the casting and then
drawing where the fingers should be. The
aim was to get them equally spaced at 120
degrees with the top one vertical.

| then needed to decide where the
adjusters should be and these screw holes
would have to be parallel to the fingers
to ensure the adjusters didn't bind or lose
contact with the fingers. The calculation
is simple:

Spacing = 2 * diameter of finger - depth
of slot + clearance + /2 * diameter of
adjuster skirt

For my setup the result is:
Spacing=6-4+0.5+12.5=15mm

The design is shown in fig. 5.

Drilling proved to be the same
challenge as for the clamp screw hole with
a block of wood, plenty of packing, screws
and bolts. In this case, | wanted the 12mm
holes to be a good fit for the fingers, so |
worked up through a number of drill sizes
and finished with a 12mm drill (I don't
have a reamer that size).

The 6.8mm hole was less critical
because this gets tapped to M8 but as the
hole is 45mm deep, | was close to the limit
of my taps.

The last step in this phase was to drill
and tap the holes for the M8 locking
screws. These were not critical and were
roughly centred on the pads that were
provided on the casting. For this, at least,
| could use the pillar drill.

The Hinge
Athree-layer hinge seemed to offer the
best stability but my attempts to mill out
the slot proved too demanding for my
limited support arrangement and | had to
resort to using a hacksaw and a file. For a
hinge pin | used a plain-shank M8 bolt and
Nyloc nut. The design is shown in fig. 6.
In Harrison's design, a hinge pin is used
and is held in place with a grub screw that
is hidden by the top half of the casting.
After making sure the hinge worked
properly, | had a puzzle - the other leg of
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..my attempts to mill
out the slot proved
too demanding for
my limited support

arrangement and | had
to resort to using a
hacksaw and a file.

the top half of the casting was longer than
it needed to be by about 6mm. This meant
that the top finger was at the wrong angle
and didn't line up with the others. Once
again, | made use of the angle grinder and
trimmed off about 5mm before filing it
down until things were aligned and the
ends of the casting met without gaps. The
test setup can be seen in photo 10.

I now had to make the lock-down bolt
and decided that | wanted something more
than a simple bolt that could be fiddly
to tighten. The result was, perhaps, a bit
over-enthusiastic and can be seen in fig. 7
and photo 11. The M8 threaded rod for my
casting needed to be 70mm in length.

To drill the casting, | assembled the two
parts and clamped them together before
mounting them on the pillar drill although
| barely had room for the drill and had to
swing the casting out of the way to swap
drills. I started with a 6.5mm which just
reached far enough to mark the bottom
part of the casting, then opened up the top
part to 8mm. The bottom part was drilled
to depth with 6.8mm and tapped for M8.

Alternative Fingers

| mentioned earlier that | only found the
drawing of the commercially made steady
after finishing work on this project. In
Harrison's design they use fingers with
replaceable bronze (I assume) tips. | have
included a suggested design in figure

8. The finger is the same as before apart
from the slot for the bearing, which is now
an M6 hole 10mm deep.

13



My design would use hexagonal bronze
of any size from 6 to 10mm across flats
(1/4" to 3/8" would also do). One end is
turned to 6mm diameter and chamfered
down to 4mm while the other end is
turned and then tapped to M6. This
allows the tips to be screwed into the
fingers and tightened with a spanner.

One thing to note is that as far as | can
estimate from Harrison's drawing, the
tip appears to be around 4mm diameter.
We can see from fig. 8 that the smallest
workpiece is the inscribed circle in an
equilateral triangle:

Workpiece diameter = Tip diameter *
tan(30°)

This gives about 2.3mm, which is
slightly larger than in the case of the
11mm bearings although there is no risk
of trapped swarf damaging things and so
there is little difference in the minimum
size of workpiece that can be handled by
the two designs.

Finishing Off

After assembling the parts | thought it
might be a good idea to see how well the
steady supported a test bar (a length of
8mm rod). The setup can be seen in photo
10, which I took while aligning the fingers. |
set up the rod accurately in the chuck using

¥ R

. il
The completed steady in use
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Fig 8. A Design For Bronze-tipped Fingers

a DTl and then moved the DTl to the steady.
I was surprised to find that when | rotated
the chuck, the indicator didn't move, nor
did the right-hand end of the test bar,
which was floating somewhere inside the
tailstock. After re-checking everything | had
to conclude that the steady was spot-on -
purely by chance.

To finish off, | cleaned up the casting
and applied two good coats of Hammerite
before greasing anything that moves. The
completed unit is now ready for duty and
can be seen in photo 12.

Conclusion
In practice | found the steady to be very
stable and it holds workpieces well,
particularly the larger ones. The adjusters
and fingers run smoothly and | find that
the locking screws only need to be finger
tight. Although | was initially unsure
about the oil slot, it gets plenty of use.
With thin workpieces, the steady
reduces the tendency of the work to
move away under pressure from the tool.
However, it does still move a little and
because the steady acts as a pivot, the

section of the work between the steady
and the headstock will tend to move in
the opposite direction. This was only a
problem when | unintentionally tried to
turn a piece of structural steel instead of
some nice ENTA.

There is a practical implication to
the above point when clocking-in a
piece of bar. Having got it just right in
the headstock, | found it wasn't always
possible to get the work to run true at the
tool. In at least one case, this was due to
the rod being slightly bent! The point is
that to get things to run true by adjusting
the 4-jaw chuck you need to reverse your
usual rule. If the work moves up at the
tool side of the steady it has moved down
at the chuck so it needs to come up a little. m
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Design for a lathe milling attachment:
http://www.opensourcemachinetools.
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attachment.pdf
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PROUDLY PRESENTS

KINGSCALE

MARKET LEADER IN
LARGE SCALE,
READY-TO-RUN,

LIVE STEAM

The ?F Class represented the last in d series
of successful BR Standard Classes designed
by R. A. Riddles and his team.

Mot only were the 9F’s the final steam
locometives built for British Railways, they were
amongst the last types fo be withdrawn 50
years-ago. "Evening Star” is singled out as
very special engine in ifs own right because it
was the very lost steam locomotive to be built
for BR. It was decided that such a significant
event could not pass without fanfare and the
engine was given the evocative name "Evening
Star” in a ceremony at Swindon Works in
March 1960.

Unlike the rest of the Class, that had all been
out-shopped in un-lined black livery, Evening
Star was furned out in the old Swindon tradition
of fully lined B.R. passenger green livery with
copper capped chimney.

“The Evening Star
represenis our largest
live steam locomotive in
5" gauge to date. Like
the prototype it combines
beauty and power and it
has been a pleasure to
have been involved in
the development of this
fine engine.

Mike Pavie
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Request your free

brochure today

Request your free brochure today by e-mail,
telephone, or by returning the coupon opposite.
Telephone: 01788 892 030

E-mail: info@silvercrestmodels.co.uk

Find more information at
www.silvercrestmodels.co.uk

ANNOUNCING A VERY SPECIAL MODEL FOR 5” GAUGE

92220 “EVENING STAR”

Length approx 72"

* Coal-fired live steam  * Mechanical

= 2 Quiside Cylinders lubricator
« Walschaerts valve + Silver solderad
copper boiler

gear

* Cast iron cylinder * Mulfi-element

blocks {bronze liners) semi-radjant
superheater
* Steam operated ‘R
drain cocks SVEISer
An Exhibition Quality
Model Offering Unbeatable
Value for Money

The model is offered at just £13,995.00 +
£195.00 and represents incredible value. You
would be fortunate to purchase a commercially
manufactured boiler, lost wax castings and raw
materials for the price you will pay for this fine
model, which is delivered to you fully painted
and lined and ready-to-run out-of-the-box. If you
prefer your 9F to be presented in unlined black
livery with the locomative number of your choice
we are happy to provide this option.

Each model comes complete with a silver soldered
copper boiler, CE marked and hydraulically

fested fo twice working pressure. We supply fully
compliant certificates and paperwork including an
EU Declaration of Conformity.

As festament to our confidence in the models we
supply we offer a full 12 menths warranty on every
praduct.

The Evening Star model will benefit from the
following special features...

- The frames of each locomotive will be

individually marked fram 001 to 050.

- Customers of the first 10 models will be
offered o Buy Back Guarantee for the full
price paid (subject to our usual Terms and
Conditions)

- Purchasers of the model will receive a free
numbered Limited Edition Print of Evening Star
signed by renowned railway artist Chris Ludlow
from an original artwork commissioned by
Silver Crest Models.

* Boiler feed by axle
pump, injector, hand
pump

* Stainless steel
motian and grate

= Sprung axle boxes
with needle roller
bearings

* Etched brass body
with rivet detail

» Two safety valves

* Available in two
liveries

* Painted and

ready-ta run

% | [ Ipg— 1 I . T
Delivery and Payment

The model is the subject of a single batch
production of 50 models in 2019, Once the
batch is sold there will be no further production
until 2022 at the very earliest. The model
represents excellent value at £13,995.00 +
£195.00 p&p.

Save £195.00. Free p&p for

any order received in 28 days.

VISA

We are happy to accept your
order reservation for a
deposit of £1,995.00,

You will be asked for an interim payment of
£4,000.00 in January 2019 as the build of your
model progresses and a further stage payment
of £4,000.00 in May. Your final payment of
£4,000.00 will be requested in September 2019
in advance of delivery.

! Please send, without ebligation,
L my free Everiing Star full
i colour brochura.

| Name:
H

. Address;

: Post Code:

Please send to: Silver Crest Modsls Limited,

é Bragborough Hall Business Centre, Welton Road,

| Braunston, Northamptonshire NN11 7JG MEW |

Company registered number 7425348



Refurbishing
a Trailer

Stan Nesbit brings his battered old trailer back into shape.

The scrap tractors that finished off the trailer.

oo |

~

The floor of the trailer showed signs of rot.. The trailer was raised to a comfortable working height on trestles.
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The ladder rack was reinforced with
diagonal stays.

fter collecting two scrap Westwood
Alawn tractors which burst through

the old plywood floor of my trailer,
| realized the trailer deserved some
repairs, photo 1. It was designed for
hauling hardwood garden furniture and
for transporting raw timber. Its generous
dimensions, 8 feet by 5 foot 6inches
permitted maximum numbers of seats,
benches, tables etc. to be carried with
many tie down points along all the edges
and two central points.

The initial design did not include a
lowering tailgate as the furniture was
placed on. When | obtained a medium
sized van, | found that most orders could
be delivered by this means and the trailer
tended to be unused. Although it was
stored in a sheltered area and covered
by a tarpaulin, our damp climate severely
affected the plywood floor, photo 2.

The first job was to hoist the trailer unto
trestles to allow access to the underside
and give a more comfortable working
height, photo 3. Removing the rotten
plywood flooring was easy but the rusty
roofing bolts required the use of an angle
grinder.

New 8mm holes were drilled to
accommodate the new floor consisting of

January 2019

Refurbishing a Trailer

(TN oy
The chassis was cleaned and red oxide
primed.

The loading ramps.

tended to sag under loads of timber. The
original tailgate was sawn off and the
necessary trailer hinges and catches were
welded on. When hinged fully down it
clears the ground and the lighting cable
allows this movement. This modification
enables the loading of wheeled items
using a pair of ramps. The whole frame
was then primed with red oxide and then
painted before the flooring was fitted,
photos5 & 6.

The ramps were constructed several
years ago from stock materials and
although they are heavy, they have
proved their usefulness on many
occasions, photo 7. They are 54 inches
long and 12 inches wide with long edges
supported by 50 x 50 x 3 mm Angle Iron.
Cross supports are x 25 x 3mm trimmed
to allow a flat upper surface when welded.
The front is edged with a similar piece of
angle iron to provide a lip to hook over
the trailer frame, photo 8. The lower end
of each ramp is supported by a 25 x 5 mm
Flat bar. This class of light trailer, limited
to 750kg loaded, does not require its own
braking system but | fitted a chain, which
loops over the towing ball as an additional
security attachment to the towing vehicle. m

pressure treated 6 by 1inch planks. The
Ladder Rack was removed, and diagonal
stiffening pieces added, photo 4, as |

found that the 1 by 1inch hollow section
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Centec?
Vertical Head
Attachment.

Peter Worden describes
and the ups and downs
of taking on a major
workshop project.

he object of this article is not
I necessarily about how to build a

vertical head attachment for a Centec
2 horizontal milling machine but more
about how | went through the process of
trying and rejecting a number of ideas
from a ridiculous no hoper to something
that works. It was also an exercise in using
up odd bits of materials and components
that were accumulated during my 40
years as a self-employed engineer. The
finished project is shown in photo 1. It
looks a bit Heath Robinson-ish but as | said
it was made from whatever material and
components that were available rather than
buying anything new.

Attempt No. 1.

While | was machining a deep pocketina
block of Aluminium for a project I'm working
on | realised my back and neck were
beginning to ache. The problem was having
to bend sideways to look into the recess |
was milling. What | needed was a vertical
milling machine so that | could look straight
down into any work | was doing, but the
lack of disposable funds and lack of space
in my workshop dictated that this was not a
viable proposition. | then got to wondering

SLIBETTE 5

The bench grinder used for the first attempt.
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The vertical head attachment... not a pretty piece of gear, but it works.

if it would be possible to make a vertical
attachment to bolt on to the machine. |
had a look around in my collection of odds
and ends and found a small bench grinder,
photo 2. | had the idea of bolting it to the
end of the machines arbor support arm
with a bracket made from a piece of angle
iron, photo 3. After bolting it on | took one

of

A

[

look at it and thought, no that's never going
to work.

Attempt No. 2.

It needed some sort of support top and
bottom with side plates and a more
substantial base. | found a piece that |
had made for something previously which

The bench grinder mounted on the support arm via a piece of angle iron.

Model Engineers’ Workshop



Centec VH Attachment ”

Dovetail try-out.

= - \

fitted into the dovetail slot in the top of the
machine, photo 4. This would make a good
base plate but didn't extend out far enough
on its own, so | bolted two lengths of 5/8
x13/8 mild steel bar onto it, photo 5, and
mounted the grinder motor on the end to
position the spindle over the centre of the
work area, photo 6. A clamp was made to
grip the top of the motor, photo 7. Two
side plates were then bolted between the
top clamp and the base bars, photo 8. The
motor capacitor can be seen between the
side plates. To test it | needed something
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Side plates mounted between the base bars and upper clamp.

The two rectangular base bars mounted in the dovetail slot.

Upper clamp to support the bench grinder.

to hold a cutter, so | made a collet system
with two collets to take 14 and 3/8 end mills,
photo 9, which screwed on to the end of
the grinder spindle. | put a ¥ dia. end mill in
the collet, clamped a piece of Aluminium in
a vice on the machine table and proceeded
to take a 10 thou cut. Disaster! Instead

of the cutter making a continuous cut it
kept snatching and cutting. The obvious
problem was the spindle was flexing then
cutting. The ball-race bearings weren't
really man enough for the job either.

Set of 2 collets (1/4” and 3/8") and closer.

We're gonna need a bigger
spindle.

What was needed was a bigger and
chunkier spindle and a couple of beefier
bearings, which was the first priority.
Without them the project was a non-
starter. | took a dive into my bearing
collection and came up with a couple of
taper rollers, a2" and a 2 11/16". It must
have been my lucky day. The larger unit
would be perfect for the business end of
the spindle and the smaller one at the top
to keep everything in line. A length of 1

19



Base plate and clamp plate.

Main body tube internal support.

5/8" diameter mild steel | had could be
used for the spindle and | found a piece of
2 1/4" diameter steel tubing which would
make a good body with bearing housings
made from a couple of mild steel billets
pressed into each end of the tube. Three 12
thick aluminium blanks from the scrap box
would make clamps to grip the tube. This
collection can be seen in photo 10.

n

Base Plate.
The first thing we need is a base plate to
slide into the dovetail slot in the top of the
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Some of the basic materials used for the project.

i

Base plate and clamp p/ate.in the dovetail slot of the machine.

machine, where the support arm fits when
using an extended arbor. | couldn't find a
big enough lump of material to make this

in one piece, and anyway | didn't have a
cutter to form the dovetail, but | did have

a short length of 1/2" thick mild steel plate
which would do and a longer, wider piece of
3/4" thick cast iron left over from a previous
project. The previous project was an arbor
press which featured in an article in MEW
201, 202. The idea was to mill two angles on
the mild steel plate, | had a cutter with the
right angle to perform this operation, photo

Facing the main body tube to length.

11, and bolt it to the cast iron base plate to
form the dovetail, photo 12. This slid into
the machine dovetail nicely, photo 13.

Main Body.

The main body was made from the 214"
diameter tube which was rough sawn

to 4 7/8" long. It was then needed to be
faced square to 4.75" long but if it was
held in a normal 3-jaw chuck it would be
squashed out of shape. A set of soft jaws
were turned to hold on the outside of the
tube which helped but what was then
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Main body tube with 2 bearing housings.

Drilling the 5/16" diameter hole through the spindle.

needed was some form of support inside
to stop the distortion. The chuck was
removed from the lathe and a short piece
of inch bar was held in a collet, drilled and
tapped and a 212" diameter blank was
bolted to the end and this was turned to
fit inside the tube, photo 14. The chuck
was screwed back on the spindle and the
tube was then held firmly in the soft jaws
with no distortion and faced to clean-up,
reversed and faced to 4.75" long, photo
15. That's the advantage with my lathe, |
can use a collet and a chuck at the same
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time. Two bearing housings were made
from the mild steel billets, photo 16. The
outer races of the bearings were then
pressed into their respective housings,
photo 17, which themselves were pressed
into the tube to form the main body,
photo 18.

Spindle.

A 12" length of the 15/8" diameter mild
steel was used for the spindle. The diameter
wasn't quite big enough to provide a decent
shoulder for the bottom inner bearing cone

Centec VH Attachment ”

®
¥
) L[]

to bear against, so an adaptor spacer was
made and applied with a press fit using
the tailstock on the lathe, photo 19, and
then turned to accept the bottom inner
race with a push fit. The outside diameter
of the spacer was made to runin an oil
seal. The oil seal was not used so much to
contain oil but more to stop any swarf and
dust from getting up into the bearing. A
number 2 Morse taper was bored in the
business end of the spindle and a 5/16"
diameter hole was drilled through the
centre for the whole length of the spindle >
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Drilling holes in clamps to accept studs.

to take a drawbar, photo 20. This was
achieved by drilling from each end with a
drill which was extended for a previous job.
My Lathe has a taper turning attachment
which is permanently set up to cut external
No. 2 Morse tapers. To bore the taperin
the spindle, | left the set up as it was and
bored the far side of the taper with an
upside down boring tool. The other end

of the spindle was turned down to 0.750"
diameter for a length of 4.750" to suit the
inner cone of the upper bearing and a 34"
BSF thread was screwcut for the adjusting
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nut and locknut. The remainder was turned
to 0.625" diameter by 2.375" to take the
drive pulley. A 5/8" BSF left hand thread
was screwcut on the very end to take a
blind nut which will be used as an extractor
to disengage the Morse taper. The idea

of a left hand thread was to oppose the
thread of the drawbar. A right hand thread
might have had the tendency to screw the
drawbar back into whatever tool was being
extracted. The problem with cutting screw
threads on a lathe is that you end up with

a flat on the crest of the thread instead

( i

Trepanning hole in main tube clamps.

N
Drilling 4 holes in lower clamp for bolting to base plate.

of a radius if you haven't used a cutting
tool with the correct form. | usually correct
this by running a die down the thread
afterwards. Now | have a drawer with some
special and oversize dies in it so there was
a chance | might have a 34 BSF die but the
chances of having a 5/8 BSF left hand die
was very remote. Well | found a 3/z BSF die
and would you believe it | had a 5/8 BSF left
hand die as well, in fact | had three of them.
| even found two corresponding taps to
put the correct radius on the threads of the
nuts. My luck is getting better and better.
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Centec VH Attachment

Main tube clamp with studs and cap.

| = |

Vertical spindle assembled with Mk 1attempt mounted on the rear.
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Two flats 90° apart were milled on the
0.625" diameter for the pulley grub screws
to bite on.

Main Tube Clamps.
The main tube clamps were made from
the three square Aluminium plates shown
in photo 10. Two of the plates were bolted
to a faceplate on the lathe either side of
centre, photo 21. The two oblong holes,
one in each plate, were a result of an error
on a job many moons ago, that's why they
ended up in the scrap box. The plates
were positioned on the faceplate so that
the said oblong holes would be removed
with the trepanning and boring operation
of the hole which would eventually take
the main body tube. A bolt was placed in
the centre to hold the pieces that would
be cut free, photo 22. If this wasn't done
the free pieces would certainly jam up the
works and cause a bit of damage when
they let go. The bolt was screwed into a
piece of bar held in the collet of the lathe.
A hole was trepanned out to a rough
size, photo 23. Once the rough hole was
trepanned right through the centre bolt
was removed and the two free pieces
were taken out. The hole was then finish
bored out to 2.25" diameter to suit the
main tube, photo 24.

The two tube clamps were then
removed from the lathe and machined
to finished size on the milling machine,
photo 25. Two holes were drilled, one
either side and square to the half-round
face and tapped with a 5/16" Whitworth
thread to take two studs, photo 26. Four
holes were drilled in the lower clamp to
bolt it to the base plate, photo 27. Studs
were used on most of this project because
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I had more nuts than | had Allen screws.
The use of Whitworth threads on one
end of the studs was because most of
them are screwed into Aluminium or cast
iron. The thread on the other end of each
stud is BSF so if the nuts were tightened
too much it would be better to strip the
thread in a nut than in a main component.
The caps were produced in a similar
way to the clamps and milled with 45°
angles to make a neater appearance. Two
clearance holes were drilled to correspond
with the studs in the clamps, photo 28.

Side plates.

The two side plates were cut from a sheet
of 3/8" thick Aluminium. To make life easier
| used a 1/8" slot drill making a number of
passes of 0.025" for this operation, photo
29. It took some time but it saved a lot of
arm ache, that's what machines are for. The
now separated plates were milled to size
and shape, photo 30. Three clearance holes
were drilled along the bottom edge of each
plate to bolt it to the base plate and two
clearance holes were drilled along the top
edge to bolt them to the top tube clamp,
photo 31.

Driver.

What we need now is a means to drive the
spindle. As the first attempt with the bench
grinder didn't work maybe it could be used
as a driver. The Mark1 unit was bolted to the
back end of the base plate at right angles,
photo 32. A belt and two pulleys were
purchased and fitted to the main spindle
and the grinder shaft. Everything was
connected and plugged in. On switching
on all that happened was the main spindle
barely moved. Not a very good sign. | think

the problem may have been that the round
section belt had to be so tight to maintain
grip and the grinder motor was not man
enough for the job.

Attempt 3.

After a lot of thought it was decided that
a bigger motor was needed, but even a
HP unit would be a bulky addition which
would not be easy to mount, plus the fact
that for safety reasons a direct-on-line
starter would be needed. To purchase
these, | would not see much change out
of £200. Things weren't looking good

for my attempt at making a vertical

head attachment. Then... bingo!! The old
brainbox kicked in and | thought why not
use the horizontal spindle of the machine
to drive the vertical spindle? All it needed
was a couple of belts and four pulleys
and a pair of bevel gears and we could

be in business. With that idea | didn't
need another motor or switch and the six
speeds of the machine could be used.

General Ideas.

The first Idea was to drive a countershaft
from the machines horizontal spindle

via pulleys which would drive the

vertical spindle through bevel gears. The
countershaft rear bearing support looked
rather long and could possibly flex and the
bevel gears would need to be on the large
side, fig.1A.

®To be continued

Model Engineers’ Workshop



New CAD Software for Hobbyists /«\ 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

MAIDSTONE-ENGINEERING.COM

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

~ Copper TIG

For all r model engineering needs.
you e gineering needs welded Boilers

Metals

O Rings
Gauge Glass
Graphite Yarn .
Jointing N

Steam oil ‘!f

Cutting tools ' & B &
And so much more. R T




A Drilling Machine Clamp

A handy device that should be useful for almost every reader, described by Rod Renshaw.

Number 100, Jim Whetren described a

means of clamping a drilling vice to the
table of a drilling machine that was new
to me. There were no drawings, but the
description was clear enough. | made a
version of this “Clamp” to suit my kit, photo
1, and this has transformed my use of my
drilling machine. Previously | had often used
the drilling machine with some apprehension,
caused mostly by my failure to clamp the
vice down properly because "it was only one
little hole,” and | sometimes ended up with
triangular holes or broken drills, and the
whole process felt unsafe and unsure.

Conventional clamping of the drilling vice
seems to me to have two unsatisfactory
aspects. Firstly, it is slow, requiring the
slackening and tightening of two bolts,
which in turn requires finding the spanner.
Secondly, the very action of tightening the
bolts often shifts the vice from its carefully
aligned position, requiring everything to be
done several times over until everything is
both tight and in the right place, and then
the whole nonsense starts again for the
next hole.

The new "Clamp” has transformed things
entirely. The clamping action takes only
a half turn of a tommy bar, the clamping
is very secure, and the action of clamping
does not move the drilling vice. | find |
clamp the vice without hesitation for every
hole, photo 2. The clamping action is
especially useful for holes requiring repeat
drilling such as opening out a smaller hole
after pilot drilling or using a counterbore or
countersink or starting a tap. My drilling is
now much safer, and the results are much
more accurate, and it's quick.

The Clamp is so advantageous that
| show it to everyone who visits my
workshop, and almost without exception
the device is new to each visitor- so it
seems the idea is not widely known.
Perhaps the absence of drawings or
photographs in Mr Whetren'’s letter led to
readers overlooking the virtues of the idea.

I have found this device so useful that
| have written this article to bring the
advantages to everyone’s attention. The

I n the "Scribe a Line” section of MEW

The Clamp in place on the drilling machine

Clamp is simple to make and requires no
exotic materials, no complex machining
set- ups or tooling, or even any critical
accuracy. It requires no alterations to the
drilling machine and can be easily and
quickly removed and replaced as needed.
Experienced workers can make one in a few
hours, and beginners and those with limited
facilities can make one that will function
perfectly well.

| will describe my version as | made it to
suit to my equipment which is a Startrite
“Mercury"” bench drill and a Jones and
Shipman drilling vice and | will explain the
reasons why | made each piece as | did

?3/8 for
tommy bar

/1/4x @1/4 ‘pip’

L e =

- 1/2" Whit. thread

‘ 2.5 ‘

Clamp Screw
Mat'l: Round BMS, 5" long x @1.25"

2.5
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to give guidance to any new worker who
wants to make one for themselves. | will
also suggest some simple alternatives
which those with limited facilities might
use. | am not a trained engineer and
experienced workers will not need my
explanations and will no doubt be able

to come up with a better version. | do
commend the basic idea to everyone

who has kit to which the principle can be
adapted; it really does make a big difference
to use of the drilling machine. | do not
intend to describe the machining of each
component as they are very simple pieces.
Only one component really needs turning,
and even this need can be overcome. The
other components only need cutting to
length from stock bars and drilling, plus one
tapped hole. No milling is needed so the
most basic equipment is enough to make

a really useful device. All components are
made of mild steel sections, round mild
steel and commercial nuts and bolts - plus a
single brass washer.

The Clamp can best be understood as
being like a vertical screw press, mounted
upside down under the table of the drilling
machine and with the tension bars of the
“press” engaging the clamping lugs of the
drilling vice. With the press screw slackened
off half a turn the whole apparatus hangs
loosely under the table allowing the drilling
vice to be maneuverered on the table,
and half a turn of the press screw clamps
everything up solid.

I recommend that construction starts
by the location of a brass washer about
12" (12mm) diameter with a hole about
4" (6mm) diameter. | made my Clamp in
Imperial dimensions and | am including
rough conversions to metric units for those
workers who think in metric. Most workers
will have to resize the concept to suit their
drilling machine and vice. Starting with the
washer may seem odd but having it to hand
means that other components can be sized
to suit the washer and this eliminates the
sometimes tricky job of holding a washer
safely and securely to resize the hole in
the middle. To digress for a moment, my
father-in law keeps all his odd brass nuts,
bolts, washers, terminals and spacers etc.
in what he calls his “gold-dust box”, the
name coming partly from the colour of the
contents and partly from how valuable he
finds it as a source of useful bits to add to
or repair whatever he is working on. It's a
good idea and | love the name.

Item 1. The Clamp Screw, fig. 1.
Photograph 3 shows all the parts for the
Clamp. | made this out of a 5" (120mm)
length of 14" (30mm) diameter BMS. |
skimmed half the length of the bar for

Model Engineers’ Workshop



?3/8 for
tommy bar

/1/4 X @1/4 ‘pip’

S S EEeree =

- 1/2" Whit. thread

Clamp Screw
Mat'l: Round BMS, 5" long x @#1.25"

2.5

appearance to make a handle, then faced
the end and chamfered the ends of the
handle to soften the sharp corners, and
cross drilled it for the tommy bar. | turned
the other half of the length down to 12"
(12mm) diameter and threaded it 12"
Whitworth, because | had the taps and dies
and a coarse thread is appropriate. Other
workers can use whatever coarse thread
they have kit for. At the extreme end of the
thread | turned down a 74" (6 mm) length
to about V4" diameter to suit the hole in the
brass washer.

If limited facilities make this component
difficult to make then a commercial bolt could
be used, but see below about an improvised
handle. A hexagon head needing a spanner
to operate it is a very poor alternative in this
application since the whole beauty of the
device is its ease of use and a big part of this
ease is not needing a spanner.

Item 2. The Pressure Bar, fig 2.
This component acts as a beam and it has

a largish hole in the centre which weakens
it, so a substantial section is necessary if
the Clamp is to have a positive action. The
component also needs to be thick enough
to give a reasonable length of threaded
hole for the clamp screw. | used 112"(40
mm) x /2" (12 mm) BMS. The length needs
to be long enough to enable the tension
screws to be far enough apart to suit the
slots in the drilling machine table. The hole
in the centre is drilled and tapped to suit the
thread on the Clamp screw. The 2 holes at
the ends are spaced as far apart as the slots
in the table of the drilling machine, and the
hole diameter should be a loose fit for the
tie bolts.

Item 3. The Reaction Bar, fig. 3.
This component transfers pressure from
the tip of the clamp screw to the underside
of the table of the drilling machine and it
also keeps the clamp screw centred. It is
partially supported by the table and the
hole in the centre is quite small so that it
does not need to be such a stiff section as
Item 2. It is convenient if the width of this
component is the same as that of Item 2 as
this simplifies clamping the 2 bars together
to drill pilot holes at the same centres.

| used 172" (40 mm) x V4" ( 6 mm) BMS,
length as Item 2. The hole in the centreis a
running fit for the “pip” on the end of the
clamp screw. The holes in the ends are a
loose fit on the tie bolts and are sized and
spaced as Item 2.
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Posed photo showing the Clamp securing a
large angle plate to the drilling machine to
allow drilling into the end of a long bar - and
allowing for adjustment of the angle plate to
centre the drill.

Items 4. The Tie Bolts. (2 off),
fig. 4.

These are in pure tension when the Clamp
is tightened and do not need to be massive.
Also, by using bolts appreciably smaller
than the slots in the drilling machine table
and the lugs on the drilling vice, there is
some inbuilt looseness in the system, which
is desirable. One should aim to achieve
slackness in the horizontal directions to
make centreing the drill easy, and at the
same time rigidity in the vertical direction to
get a secure clamping action. | used 8 mm
cap screws about 3" (75mm) long because
they were the only thing, | had available
that was long enough, but they don't need
to be HT and anything about this size will
do. If nothing else is available then lengths
of threaded rod with nuts secured on one
end will be fine.

Items 5. The Tie Bolt Nuts.
(2 off).

These are ordinary hexagon full nuts and

Drill Clamp ”

The component parts

they have to fit the Tie Bolts (obviously!)
but it is also very helpful to have them

easy to fit and remove without needing

a spanner. | re-tapped mine and gently
wiggled the tap wrench around a little while
rotating it to get a deliberately loose fit,
easy to spin on and off with the fingers.
Perhaps one day | will make knurled nuts.

Items 6. The Washers. (2 off)
Just washers to fit the Tie Bolts. Thick
washers are best as they have to span

the slots in the lugs of the drilling vice. |
filed small flats on one side of each of my
washers to enable them to fit more snugly
on the lugs of the drilling vice.

Item 7. The Tommy Bar, fig. 5.
The tommy bar needs to be short enough
not to foul the column of the drilling
machine when the Clamp and drilling vice
are as far back on the drilling machine
table as they will go. My tommy bar is
made of 3/8” (10mm) diameter mild steel
which seems adequately stiff. The ball
handles are not essential but the tommy
bar is mostly out of sight below the drilling
machine table and the ball handles make
reaching for and operating the tommy bar
much easier. Unlike some special purpose
fitments, this Clamp gets a lot of use in my
workshop so it's a good idea to make it user
friendly. My ball handles are 11/4” (30mm)
diameter which looks a bit big, but they are
comfortable to operate and they were all |
had available at the time. Ball handles often
have a threaded hole for fixing, but mine
did not and | used epoxy to fix them in place
If cross drilling of the clamp screw and
fitting a tommy bar are difficult because
of limited facilities then a shaped piece
of wood epoxied to the head end of a
commercial bolt would make an alternative
clamp screw. If you have not done this
before it's quite easy. Use a piece of wood,
hard wood for preference, about 11/2" (40

Fig.3
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Tie Bolts
Mat'l: 3" x 8mm bolts, 2 off

e

5/8 Hole for split pin

Tommy Bar
Mat'l: Round BMS, 6" x @0.375"
2 off @1.25" commercial spherical machine ball handles

mm) x 1" (25 mm) x 6" (150 mm) long. Drill

a hole in the centre of one of the wider
faces of the wood for the shank of the

bolt and dig a “counterbore” hole large
enough for the hex head of the bolt with

a woodworking chisel or a woodworker’s
flatbit. It does not need to be a “tidy” hole;
the hole just needs to be big enough for the
hexagon head to fit into. Degrease the bolt
head. Then insert the bolt head, fill the hole
with epoxy resin, check alignment and leave
to set. Round off all the edges and corners
and tidy up with file and glasspaper.

Assemble the components as in the
General Arrangement and add a smear of
grease to the brass washer and a drop of oil
to the thread of the clamp screw.

After | had been using the Clamp for a
time | cross-drilled the 2 tie bolts just above
the pressure bar and fitted a split pin to
each bolt. These pins are not essential to
the operation of the Clamp but they do help
to hold all the components together when
removing or replacing the Clamp or drilling
vice. Without the split pins everything
tends to fall apart when the tie bolt nuts are
removed. They don't have to be split pins;
roll pins or just short lengths of round steel
pressed in or held with adhesive would be
good alternatives. | would not recommend
using adhesive or other rigid means of
securing the tie bolts to the pressure
bar as this would reduce the desirable
slackness in the system.

The Clamp is delightfully simple to use,
photos 4 & 5. My drilling machine has 2 slots
stretching from front to back cast into the
table about 12" (12 mm) wide and 5” (125 mm)
apart. These slots allow the drilling vice to
be moved backwards and forwards by about
4" (100 mm), and the Clamp just follows. The
drilling vice has lugs about 5" (125 mm) apart
sized for /2" (12 mm) bolts and it is mounted
with its jaws aligned from side to side. Thus,
for coarse adjustment, the work can be slid
sideways in the vice jaws and the whole
vice can be slid forwards and backwards on
the table. For final fine centring under the
drill bit, the slackness built into the Clamp
allows for about 4" (6mm) movement in
any direction. And then with one hand on
the drilling vice handle to steady the vice,
the other hand can reach under the table
and half a turn of the tommy bar locks
everything up solid with little or no tendency
to disturb the position of the vice.

The Clamp can be left in place for most
drilling of work which can be held securely
in the drilling vice. When the Clamp is not
needed it can be removed quickly by first
slackening off the clamp screw by two turns.
Then lift and support the Clamp with one
hand under the table. This takes all tension

28 www.model-engineer.co.uk

The Clamp securing my cross drilling jig or;-
the drilling machine

off the tie bolt nuts which can now be spun
off with the fingers of the other hand.

Then lower the first hand and remove the
Clamp. This takes about 20 seconds, and no
spanners are needed. Replacement takes

a few seconds longer because the tie bolts
have to be aligned with the slots in the table
and the lugs in the vice. The split pins make
this much easier.

The Clamp can also be used to secure
other equipment to the drilling machine
table. | have a cross-drilling jig and
exchanging this and the drilling vice takes
about a minute, followed by another half
minute or so to centralise the drilling jig -

which is a lot easier with the Clamp than
with conventional clamp bolts because
tightening the Clamp does not tend to
shift the drilling jig. The lugs of my cross-
drilling jig are only about 4 " (100mm) apart
so | have made clamp plates out of short
lengths of angle steel to accommodate the
difference in spacing, as can be seen in the
photograph. Small clamp plates like this
can be made by anyone whose drilling vice
is smaller than mine. Note that for secure
clamping, the vertical leg of the clamp
plate needs to be slightly longer than the
thickness of the bolt lug.

So there it is. For those workers who
have a drilling machine that is suitable or
can be adapted, the Clamp is quick and
easy to make. It has speeded up my work
and made it more accurate and safer than
conventional clamping used in a hit and
miss way as | used to do - and | suspect |
am not alone. It would, | think, be especially
useful for young people, newcomers to the
hobby and disabled workers.

For any experienced workers reading this,
please don't criticise the details. It is the idea
which is important and everyone is free to
adapt this to their own methods of working
and kit - if they think it will suit their needs.
Happy drilling, and thanks to Jim Whetren
for the original idea.

I have found that use of the basic Clamp
can be extended and | may describe some
ideas for this in a future article. m
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Smaart Wipes

It's always nice to get a big box delivered. | had been expecting a
tub of ‘Smaart Wipes' to try out but | hadn't expected to get the
diversity of products in the photo. While like every workshop,
mine contains an assortment of rags but | also have some more
sophisticated cleaning products. These include a roll of kitchen
towels near the lathe and a big trade-tub of moist cleaning wipes,
using such products brings the advantage that you are less likely
to contaminate your work (as can happen with random rags) and
moist wipes help get round the absence of running water in most
workshops.

Of the ‘Smaart Wipes' range the most general purpose seem
to be the Biodegradable ones, | found these pleasant to use.

Like all the Smaart Wipes | tried they seemed a bit ‘wetter’ than
most brands, which | feel is a big advantage and allows you to

get more use out of each wipe. The Stainless Steel Smaart Wipes
were something | haven't seen before, they are non-abrasive but
contain some form of polish which means you need to wipe the
metal with a dry cloth to finish the exercise. | found these effective
on stainless steel and also worked on bright aluminium.

I must admit | didn't feel like starting a barbeque in early
December, so | haven't tried these out, but the Glass Wipes worked
fine although of limited need in our workshops. | tried the sugar
soap wipes out on some bits of grubby paintwork - some painted
steps, a bannister rail and one of those tell tail marks where dog
squeezes out round a door frame. In each case it removed the dirt
rapidly and effectively.

I have deliberately left the best until last, the blue-green Heavy
Duty Smaart Wipes. These are very tough, moist and contain
particles of a ‘gritty’ abrasive, rather like some hand cleaning
gels. I would certainly recommend having a tub of these in your
workshop as they are very effective, a single wipe is enough to get
a lot of dirty oil and workshop muck off your hands.

You can find out more about Smaart Wipes, including your local
stockists, at www.smaart.com.
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Exhibition

The arrangements continue to make good progress in
preparation for MMEX, 2019, which is to be held again at
Oldham's Queen Elizabeth Hall on Saturday and Sunday, 23
and 24 February, 2019.

We are looking forward to appearances by many familiar
faces as well as some new ones, and have recently confirmed
improved, professional outside catering for the 2019
exhibition.

Tickets will cost £7 on the door (the same as in 2017),
reduced to only £4 for advance bookings. Accompanied
children will again be admitted free. Advance ticketing
should be available on our dedicated website by the New

Year, along with updated information about the exhibition:
www.mmex.co.uk
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Ups and downs

in the workshop

Rik Shaw describes how he constructed a lathe chuck hoist.

n old back injury restricts me to a
A maximum 5kg lift. Both chucks on

my newly acquired lathe exceed
that - in fact the 8" four jaw with back
plate is far too heavy for me to lift safely
at15.5 kg, so a solution needed to be
found and | decided to rig up a chuck
hoist. | emphasise “chuck” as | do not
intend the hoist will be lifting anything
heavier than the four jaw chuck.

An overhead hoist affixed to the ceiling
was out of the question as the timber
ceiling/roof in my workshop (which is a
16'X9' timber built garden studio), is not
strong enough to support any sort of
serious weight so | have constructed a hoist
where the weight bears partly on the floor
and partly against a bench, photo 1. A small
budget electric winch from a well known
online auction site will be doing the raising
and lowering.

The hoist utilises a length of old steel
scaffold pole provided by my builder
neighbour. He gave me the pole and |
gave him my shoes! (| had just bought a
pair of steel toecap shoes from a car boot
sale which turned out to be too small for
me.) They didn't fit me - but they fitted
him. He was happy and so was I.

| purloined the idea of a braced jib from
some commercially available designs
which use wire rope as a brace but as |
already had a length of galvanized steel

chain | used that instead. All | had to buy
was one of these, photo 2, to tension the
chain. ljust call it a tensioner but Screwfix
describe them as “barrel strainers” and
others describe them as “turnbuckles”.

On the first attempt | used a scaffold
gate hinge clip, photo 3, as the pivot
support for the jib box section material,
but it did not work very well - everything
was very wobbly when assembled even
after | had added a second clip to add
support from below.

This additional scaffold clip is still there
but now redundant. So now it was time for
plan B which was to replace the gate hinge
with something more suitable.

| made a replacement pivot block from
a large lump of mild steel. Making the
50mmx70mmx 115mm block offered a good
chance to check out my newly acquired
(second hand) WARCO BH600G lathes
capabilities by boring the hole to suit the
scaffold pole. This was done using the four
jaw chuck (my neighbour lifted it on for me).
After going through with a 20mm diameter
drill I set the lathe in back gear and selected
the lowest feed rate to prevent the lathe
from jumping up and down with the off
centre work piece. Each roughing pass was
done by applying a cut of 0.10"” depth which
opened the hole out by 0.20" each pass. It
did not take very long to get to size. | think
it could have handled a deeper cut, but | like

Turnbuckle tensioner
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Completed hoist

to do machining by feel and in this case |
felt comfortable.

With all bits to hand it was time to
assemble the MK 2 version.

The lower portion of the scaffold pole
is secured to the bench leg by two sets of
twin metal straps made from sawn lengths

Scaffold gate hinge

Model Engineers’ Workshop



Barn hinge brace
of old barn hinges, drilled to accept
lengths of threaded rod and nutted
up tight against the leg. The foot of
the pole is braced against sideway
lifting forces by a steel bracket
screwed into the floor. Further up
the pole and near the bench top

I have used another old Victorian
barn door hinge to help brace the
scaffold pole against the direction
of lift, photo 4.

As the hoist is only going to be
used for lifting and lowering the
chucks or work pieces of similar
weight, the jib will only ever be
deployed in a small horizontal
arc so bracing the pole in one
direction only will be sufficient.

As the bench is an integral part
of the hoist, | had best mention
that this and the other benches
in my workshop were built and
installed by an old joiner friend
using good quality kitchen
worktop and planed fence posts.

I had told him that they might be
subjected to this sort of abuse, so
they are all very firmly anchored
to walls and floor with steel
fittings.

There was just enough room
between the ceiling and the
top of the pole to slip the now
completed pivot block over and
down the pole to the position that
seemed about right to me. The
block is secured to the pole with six 3/8"
Whitworth UNBRAKO cap heads.

| should also mention at this point that |
had not done any accurate calculations as
to where the block should be positioned
so | just hoped that when everything was
together the chuck could be raised high
enough to swing it sideways onto the
lathe bed protector. These concerns were
of course due to the low ceiling.

Next, the one metre long box section
was bolted to the top of the new pivot
block using a long 12mm bolt and locknut,
photo 5.

A plug of steel 70mm long was turned
to the same diameter as the inside of
the pole and secured in place with an

January 2019

Going up

8mm nut and bolt. The plug is drilled
and tapped to take a second 8mm high
tensile cap head screw held in place by a
nut. This vertically mounted screw acts as
the chain anchor and allows the end link
to swivel as the jib moves around its arc
of operation. The other end of the chain
hooks on to the turnbuckle whose eye is
secured by another 8mm cap head which
passes through the box section and in its
turn is fitted with a locknut.

Tension adjustment is made by
adjusting the turnbuckle while applying a
little upward force to the end of the box
section until the anchor screw will pass

Lathe Chuck Hoist ”

right through the box section.
The locknut is spinneret into
place but not tightened as | feel
there is a need for the eye to
self adjusts if it needs to. A little
grease applied to the main pivot
point and to both ends of the
chain assembly and MK 2 was
complete.

My concerns that the hoist
would not lift the chucks high
enough were unnecessary. | was
able to swing both chucks up and
onto the bed using an eye bolt
gripped tightly in the jaws with a
little headroom to spare, photo 6.

The cradles that can be used to
lift chucks in the correct position
ready for presentation to the
spindle nose are great but in my
case there is not enough spare
headroom to use them - so |
chose to use the eye bolt instead.

The only thing that bothered
me a little is that the lift was
quite “snatchy” until someone
pointed out that this could be
alleviated by using a pulley
block. | realised at this point | had
forgotten that a pulley block had
been supplied with the winch and
was still in the cardboard box.
With it fitted the lift speed was
considerably reduced and the
snatchiness disappeared.

This was a very well worth
project and the end result leaves me
happy and my back even happier!

This article is not meant to be a set
of instructions on how to construct a
workshop hoist. It is merely a record of
how I built mine. I believe that | have made
something that is safe to use. No doubt if
you decide to construct your own version
you will make your own judgements - as |
did - as to what is safe and what is not. m
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A Tool

Dirk du Plooy in South
Africa describes a way
of preventing workshop
chaos.

eaders may be interested in some
Rinformation about the contraption |
made. | know there have been a lot
of designs in the past for storage of quick-
change tool holders and drills mounted in
blocks, etc.
| wanted to get all the tool holders,
drills, chucks, chick keys, screw drivers,
and the like together on one rotating tool
holder and as close as possible to the
tailstock of the lathe. Lathe tools tend
to take up a lot of shelf- and wall space
which | did not have.
| also did not want to use a steel rack
for storage of MT2 tooling due to the
possible damage to the tapers.
| thus designed the assembly in the

arousel

form of a rotating holder as shown on
photo 1. The assembly consists of 3
rotating tables with an aluminum skirt
fixed to the bottom table.

Figure 1is a section through the whole
assembly. Photograph 2 shows the
top of the lower table of the device and
photo 3 shows the bottom of the lower
table with the skirt and brackets fixed.

| had some 10mm diameter rod and
three sections of thick wall tubing to from
the central carriers for the tables. | welded
the bottom end of the 10mm rod to a
horizontal wall bracket.

| welded square plate to the top of the
pipe sections so that | could fix the tables
onto the pipe sections as shown in photo 3.
The pipe ends go through the plates so that
the pipe ends runs one on top of the other.

The tables were made from 10mm MDF
board and where sprayed with 3 coats of
clear lacquer. | drilled a lot of small holes
in the top table for small tools as can be
seen in photo 1.

The tool carousel

Tool Carousel ”
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The lower part of the carousel Construction of the skirt

The middle table was drilled and then sections of 20x20x3mm aluminium angle, onto the aluminium brackets.
reamed with MT1and MT2 reamers to pop-riveted to the skirt. The dimensions shown on the drawing
hold the MT tools upright. The tang tools The skirt was made in 1,6mm aluminium can be changed to suit your own design.
rest on the lower table. plate. | suggest using some cardboard | used a sloping skirt as this holds the QC
The holes through the MDF board to make a template first before cutting holders nicely and cuttings can fall off.
absorbed a bit of oil over time and the the aluminium. Don't mount the skirt too The carousel works well and keeps the
tools can be removed with ease. close to the bottom table as | found that tools off the tray under the lathe and at
The bottom skirt can take 18 quick tool holders with long boring bars and hand. m
change tools holders which fit in short threading bars are then difficult to get
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The February issue, number 277, of Model Engineers’
Workshop will bringyou more fascinating features:
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Mike Cox describes an alternative mini Brett Meacle makes unusual chucks Richard Smith gives an update on his
lathe speed controller. inspired by designs from the past. tooling system.
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Alibre Atom3D ”

&\ alibre Alibre Atom3D

To accompany the free six-month license available to every MEW reader, Robert
Footitt starts a tutorial series to introduce you to working with Alibre Atom3D. If
you haven’t downloaded your free licence yet, visit www.alibre.com/MEW
For extra information on the series including files to support the tutorials, other
examples and links to useful resources visit www.model-engineer.co.uk/

alibreatom3d
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the ‘vertical column’ component, and an

introduction to assemblies. In this article
we are going to look at creating a more
complex component - the clamp, which
includes features in 2 directions and an
introduction the 2D drawing module.

If you missed either of the previous
articles, the parts created and all the
info you need to get started with Alibre
Atom3D is available on the Model Engineers
website at www.model-engineer.co.uk/
AlibreAtom3D

I n the last article, we looked into creating

Create the Clamp component:
From the Alibre Atom3D home window, click
the Particon to start a new part.

Select the XY Plane (reminder- you can
select this in both the main view or from
the model tree on the left), and then click
the ‘Activate 2D Sketch’ button to start a
new sketch.

Create a circle sketch figure, centred on the
origin point and input a diameter of 6.2mm.

g gl 14,561 mim I—

(Figb h "B & & & m
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Create a second circular figure starting
from the same position and input a diameter
of 10mm as shown in fig. 1.

Note: When you create a closed sketch
within a larger closed sketch, the inner
sketch will be treated as a cut feature. This
short cut allows us to create the body of
the component and a 6.2mm hole in a
single operation.

Click on the Line sketch figure button, then

start drawing the shape as shown in fig. 2.
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Left click to the bottom left of the two
circles, and then move the mouse to the
right (do not hold down the mouse button)
and the line should snap to horizontal.

Left click once then move the mouse up
as shown to start the next line segment. It
should snap perpendicular to the first as
shown in fig. 2.

Left click again to end the perpendicular
line segment, then move the mouse back
to the left so it snaps horizontally as shown
(see fig. 3).

Left click again to end the 3rd line
segment, then press the ‘Esc’ key to exit the
line drawing mode.

We will now use the ‘Tangent Constraint’
option to snap the upper and lower
horizontal lines to the 10mm diameter circle
as shown in fig. 4&:

A: Left click on the Tangent Constraint
button, located along the bottom row of
the Constraints box

B: Left click on the upper sketch line as
shown

C: Left click on the edge of the 10mm
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diameter circle
D: The line will snap to the top of the circle.

Left click in some empty space in the
main view (or press the Esc key on your
keyboard) to clear the tool, then apply
another tangent constraint between
the lower horizontal line and the 10mm
diameter circle.

Next, use the dimension tool to apply a
dimension between the origin point and
the vertical line to the right hand side of the
sketch, and input a dimension of 15mm.

A quick reminder of applying dimensions:

- Click on the Dimension button

- Click on what you want to dimension from
(in this case the origin point)
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- Click on what you want to dimension to
(the vertical line)

- Click a 3rd time to locate the dimension
- Type in the desired value and press the
enter key.

Figure 5 shows the sketch with both
tangent constraints and the dimension.

To complete the sketch we can now
use the Trim command to remove any
unwanted line segments as shown in fig. 6:
A: Click on the ‘Trim’ button located under
the ‘Sketch Tools’ section of the main ribbon
B: Move the mouse over the segment of
line to be removed, it will highlight black,
then left click to remove it.

Use trim to remove the two sections of
horizontal line that extend past the 10mm
diameter circle.

Next use it to remove the right hand side
of the 10mm circle as shown (see fig. 7).

Figure 8 is the completed sketch.

Click on the ‘Deactivate sketch’ button to
exit sketch mode.

Select the sketch (reminder this can
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either be selected by left clicking on the
edge of the sketch in the main view, or by
selecting it in the model tree on the left).

Click on the ‘Extrude’ button under the
‘Boss (Add Material)' section of the main
menu. Set the ‘Type' to ‘Mid Plane’ (this will
make the part symmetrical about the XY
plane) and set the ‘Depth’ value to 10mm,
then press ‘OK’ as shown in fig. 9.

This will create the initial body of the
part, and includes a 6.2mm diameter hole
to fit over the vertical column component
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created in the previous article.

We now need to create a 2mm
wide slot through the clamp
component so that it can be
compressed to grip onto the
column.

Select the top face of the part
as shown in fig. 10, then click
‘Activate 2D Sketch' to start a
new sketch.

Click on the ‘Rectangle’ button
located in the ‘Sketch Figures'
section of the ribbon.

Draw a rectangle as shown in

fig. 11:

- Left click to place the top left corner of
the rectangle (start in the right hand side of
the hole)

- Move the mouse to the position of the
bottom right corner of the rectangle (in
this case just off the right hand edge of the
part) and left click again.

- Note: Do not hold down the mouse
button between clicks.

We now need to apply some constraints
to position the rectangle.

Model Engineers’ Workshop



Firstly we will centre the left hand edge
of the shape on the origin point using a
‘Midline constraint’ as shown in fig. 12:

A: Click on the ‘Midline constraint’ button
located in the ‘Constraints’ section of the
ribbon.

B: Left click on the left hand vertical line of
the sketch

C: Left click on the origin point

D: The line will be centred on the origin
point.

To locate the right hand edge of the
rectangle we can use the ‘Collinear
Constraint’ to snap to the existing edge of
the part as shown in fig. 13:

A: Click on The ‘Collinear Constraint’ button
located at the top of the Constraints section
of the ribbon.

B: Left click on the right hand edge of the
part

C: Left click on the right hand vertical line of
the sketch

D: The sketch line will be fixed to the right
hand edge of the part.

Finally use the dimension tool to specify
the width of the rectangle.

Make this 2mm, as shown in fig. 14.

Click on the '‘Deactivate Sketch’ button to
exit sketch mode.

With the new sketch selected click on the
‘Extrude’ button under the ‘Cut (Remove
Material)' section of the ribbon.

Set the type to ‘Through ALL then click
‘OK'’ as shown in fig. 15.

Next we need to create a hole through
the side of the clamp for the locking pin to
fit through.

Select the flat face on the left hand side
of the part as shown in fig. 16, then click
‘Activate 2D Sketch’ to start a new sketch.

Create a circle sketch figure to the right

Alibre Atom3D ”

b

hand side of the part as shown in fig. 17,
and set the diameter to 6.2mm.

Note- when placing the circle Alibre
Atom3D provides red guidelines to help
position the sketch. Position the circle so
that it is aligned with the origin point along
the X axis as shown.

Now we can use a reference line to lock
the centre of circle in line with the origin
point as detailed in fig.18:

A: Click on the ‘Line’ button located in the
‘Reference’ section of the ribbon.

B: Left click on the origin

C: Left click on the centre point of the circle
D: As the circle was already in line with

the origin (thanks to the red guide line)

the reference line is automatically given

a horizontal constraint (indicated by the
green double arrow shown in the middle of
the reference line).

Note if the circle wasn't lined up with
the origin in the previous step, you can
manually add the constraint after creating
the reference line.

Finally, we need a dimension to control
the position of the circle in relation to the

e ) Fig.21
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end of the part, as detailed in fig. 19:

A: Click on the ‘Dimension’ button, then left
click on right hand edge of the part.

B: Left Click on the centre point of the circle
C: Click again to position the dimension and
input a value of ‘5mm’

D: The finished dimension.

Note that this automatically creates a
reference figure on the right hand edge of
the part.

Deactivate the sketch, then create an
Extrude Cut feature to create the hole.

Set the type to ‘Through ALL and click
‘OK’ as shown in fig. 20.

To complete the shape we can use the
Fillet function to round off the square ends
of the part as shown in fig. 21.

Click on the Fillet button under the
‘Geometry Transform’ section of the ribbon.
Set the radius to 5mm, and then click in
the ‘Entities to fillet’ box to apply the new

value.

Finally pick the 4 horizontal edges on the
end of the part as shown and click ‘Apply".

Alibre Atom 3D allows us to modify the
appearance of parts. This component would
be manufactured from brass, so we will
change the colour to orange to represent
this material (and differentiate this part
from the steel base / column when we bring
it into the assembly).

To modify the appearance of
a part:
Right click on the part in the main window,
then left click on ‘Color Properties... from
the pop up menu as shown in fig. 22.

The Colour Properties dialogue provides
a number of options to control the
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appearance of the part and changes are
shown in the preview at the top, fig. 23.

Reducing the value of ‘Opacity’ will make
a part transparent.

Increasing the value of ‘Reflectivity’ will
add a gloss finish to the part.

Click on the ‘Color’ button to open the
colour picker.

In the Color dialogue, click on the orange
swatch as shown (see fig. 24), then click
‘'OK..

The new colour should now be shown
in the preview in the ‘Colour Properties’
dialogue. Click ‘OK' in this window as well.

Figure 25 shows the finished clamp
component.

Click on the Alibre Atom3D roundel and
then choose ‘Save’ to save the part. Save
the part into the same folder as the parts
from the previous articles using ‘Clamp’ as
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the file name and click ‘Save’ as shown in
fig. 26.

To create a 2D drawing of the clamp
component- click on the Alibre Atom3D
roundel (top let) from within the part
workspace, click on new and then click on
‘New Drawing’ as shown in fig. 27.

Note: Creating a new drawing from within
a part or assembly workspace is a handy
shortcut as the software will automatically
jump to the view creation window for the
part / assembly you started from. If you
start a drawing from the home window you
will have to browse to find the file you want
to create a drawing of.

This will bring up the ‘New Sheet
Properties’ window.

Alibre Atom 3D includes a number of

:
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standard drawing templates we can use.
For this part click on the drop down list and
select the 'JIS A4 Landscape’ template, then
click ‘OK’ as shown in fig. 28.

The standard templates include a number
of pre defined fields for the page title block
which come up in the ‘Fill In Text’' box when
you first create a new drawing, fig 29. |
personally recommend to leave these blank
at this stage, so simply click 'OK’ to dismiss
this dialogue (we will fill this info in later).

The software now brings up the ‘Standard
View Creation’ window to allow us to choose
our initial views of the part.

Figure 30A shows the window as it
opens. The red square (labelled ‘Front’ under
the ‘View Selections’ dialogue) is shown in
the preview to the left. All other views are
elevations from this view in either 3rd or 1st
angle depending on selected template (ANSI
and JIS templates all use 3rd angle projection
whilst the ISO templates are set to 1st angle).

The orientation of the front view can be
changed using the arrows next to the preview.

The software also selects an appropriate
view scale based on the size of the partand
sheet size- given this is a small component
the part has been up scaled to 3:1.

Alibre Atom 3D provides front, top and
right elevations by default- add in the top
right isometric view by clicking on that
square under ‘view selection’ as shown in
fig. 30B, then click ‘'OK’.

The software now switches to the
drawing, with 4 blue outlines showing the
overall size and relative position of the

Alibre Atom3D
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page border (see fig. T

31), then left click to
place the views on the page.

Figure 32 shows the views created after
placement.

At this point it is worth changing the
default circular dimension style for the
drawing, as shown in fig. 33:

A: Click on the ‘Dimension Styles’ button,
located in the ‘Drawing Tools’ section to the
right of the ribbon

B: Switch to the ‘Circular Dimension’ section
of the Dimension Styles menu.

C: Change the drop down list under ‘Circular
Dimension Options’ from ‘Linear’ to ‘Smart,
then click ‘OK..

This change means the software will
automatically select the most appropriate
dimension type to use for circular figures- so
for example a complete circle will be given a
diameter dimension whilst arcs will be detailed
with a radius, which is a big time saver.

Next, we can reposition the views to
make best use of the space available on the
page, as shown in fig. 34:

A: Left click on the view you want to move-
a 4 way ‘arrow cross’ will appear in the top
left corner of the view.

B: Move the mouse over the cross- the tool

A,

Fig.37
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tip will change to a hand icon, then left click
and drag to reposition the view as needed.

Moving the front view will move the top
and right elevations as well (as they are
aligned to it), whilst the isometric view can be
moved independently from the elevations.
Move the 3 elevations to the bottom left
of the page and move the isometric view
to the top right to create a bit of space for
dimensions (see fig. 35).

Itis often useful to show hidden lines, to
help make a part like this easier to follow.

To show hidden lines for the Front view,
left click within the view- this brings up a
quick access toolbar, move the mouse over
the ‘Manage view' option and an additional
window appears above the toolbar. Check the
‘Hidden Lines' check box (see fig. 36) to turn
on hidden lines for this view.

We could also bring in all centres for this
view by clicking on the ‘+' button under
Centres in this menu, however it is often more
useful to bring in centres for specific radial
figures, rather than everything in the model.

To create a centre mark for the front view
as shown in fig. 37:

A: Move the mouse over the edge of the 'C’
shape in the front
view and right click,
then click on ‘Insert
Center’' from the
pop up menu.

B: This creates a
centre mark for just

the selected figure.
We are now ready
to start applying
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dimensions to the drawing.

Click on the ‘Dimension’ button, located in
the '‘Annotations’ section of the ribbon as
shown in fig. 38.

Dimensions in drawings are applied in the
same way as in the 2D sketch mode for parts.

Create the dimensions shown in fig. 39
for the right view.

Figure 40 - create these dimensions for
the front view.

Note that the software creates radial
dimensions for the inner and outer circular
figures, as both shapes are partial circles.

We need a dimension to show the
overall length of the part, however both
the front and top views have a radius at
one end.

We can create the dimension we need as
follows:

In the top view, create a dimension
between the back vertical edge of the part
and the outermost circular edge using the
dimension tool as shown (see fig. 41).

This will bring up the ‘Slot Dimension
Options' dialogue.

In the ‘Linear to Circular’ drop down box,
change the value from ‘[0] Line To Center’
to ‘[1] Line to Outside’ and then click ‘OK’ as
shown in fig. 42.

Left click to place the dimension.

Figure 43 shows the drawing with the
annotated views.

To finish the drawing we now need to
update all the information in the title block.
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Firstly, we need to change the scale note
to match the views. The scale note in the
standard drawing templates is taken from
the ‘Default Sheet Scale’.

To amend this, right click on ‘New Sheet
1"in the ‘Drawing Explorer’ on the left of the
screen, and then click on ‘Sheet Properties...
as shown in fig. 44.

This will open up the ‘Edit Sheet
Properties’ dialogue.

Change the 'Default View Scale’ to 3:1,
then click ‘OK’ as shown in fig. 45.

The ‘Scale’ note will update to the new value.

To bring up the drawing template fields,
move the mouse over the page border and the
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tooltip will change to 'tick’ symbol (see fig. 46).
Double click on the border to open the ‘Edit
Text Fields' dialogue.

To update the value of the fields, left click
on the field you want to change, then type the
required value into the ‘Prompt:’ box as shown
(see fig. 47).

Update the fields as required, then click ‘OK,
and the title block will update with the new
information.

Fig.41

Figure 48 is the finished drawing.

Finally, save the drawing into the same
folder as the Clamp component (you can use
the same name for the drawing as the part, as
Alibre Atom3D uses a different file extension
for parts and drawings).

Summary:

In this tutorial we have covered the creation
of a more complex component, and the
basics of 2D drawings. In the next article
we will look at creating threads and feature
patterns. In the meantime | suggest you
continue working with Alibre Atom3D,
explore some of the examples available at
www.model-engineer.co.uk/AlibreAtom3d
and experiment with creating some parts
and assemblies of your own.
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Now fitted with metal
leadscrew handwheel and calibrated dial at no extra

cost.An accurate sensitive longitudinal feed.

Additional features:

+100mm 3 jaw self centering chuck

- Steel gears fitted to headstock - Steel change gears

* Brushless 450w motor « Steel and aluminium handwheels
SPECIFICATION:

Centre height: 90mm

Distance between centres: 350mm

Speed range: 50-1100/120-2500 rpm with back gear for maximum
torque. Hardened and ground slideways Weight: 39 kg

Wide range of accessories available including fixed and travelling
steadies, 4 jaw chuck, verticalslide, quick change toolpost. Huge range
of cutting tools.

NEW DRO WM14 MILLING MACHINE

Same features as our established WM14 milling machine, with 3 axis
DRO fitted as standard.

*Magneticscales XY and Z traverses « Switchable between metric and
imperial « Compactilluminated digital counter

SPECIFICATION:

Table size: 500x140mm

Longitudinal traverse: 330mm Distance spindle to table: 280mm
Speed range: 50-2,250rpm infinitely variable, with back gear for
maximum torque Motor: 500w.

£599.00

WM12
VARIABLE
SPEED MILL

£685.00

- Compact, versatile milling machine

«Infinitely variable speed control

«Dovetail column ensures positive head location
«Available in metricand imperial versions

SPECIFICATION:

Head tilts. Calibrated 45°- 45°. Very powerful 600w motor. Back gear for
maximum torque in low range. All steel gears. Longitudunal traverse
250mm. Cross traverse 165mm. Digital rev counter. Weight 54kg

NEW DRO WM180 LATHE

- Magneticscales
«Supplied 3and 4 jaw chucks, fixed and travelling steadies, face plate.

SPECIFICATION:

Centre height 90mm

Distance between centres: 300mm

Speed range 50-2,500rpm infinitely variable
Weight 70kg

£1,095.00

In addition to these new DRO versions, we will continue with our
standard machines. All prices quoted include VAT and UK mainland
delivery, excluding Highlands and Islands.
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Did You Know? You can now place your classified ads by email. Just send the text of your ad, maximum 35 words, to neil wyatt@mytimemedia.com, together with your full
name and address, a landline telephone number, whether it's a for sale or wanted and stating that you accept the terms and conditions for placing classified ads - see below.
Please note, we do not publish full addresses to protect your security.

Machines and Tools Offered
B Myford ML7 lathe, 3 and 4 jaw chucks,
tooling, £400. T. 01273 455774. Brighton.

M Britan repetition lathe for sale. No
tailstock unit. Single phase 1.5hp motor, 19
collets 4mm to 20mm. Collection only due
weight about 600 pounds. £100 ONO.

T. 01912 371637. Whitley Bay.

M 1hp single phase motor in working order.
Removed from RF20/25 type milling ma-
chine which has had little use. Collect only,
£25. Change wheel cover for Myford Super
7 (non-gearbox model) removed from new
machine, £20. T. 01952 730 331. Telford.

B Heavy German bench vice. Stored but
never used £40. Buyer collects.
T. 01277 630 862. Billericay.

M Collet chuck Myford thread collets Vz 3/8
/2 5/8 £25. Myford long cross slide screw
and nut sight damage to end of one tee slot
£45. Photos available P&P included.

T. 01538 384833. Leek, Staffordshire.

Models

B 5" GWR 14XX 0-4-2 “Didcot” completed
2017, all current certificates, photos, videos
driving up 1:60. Carrying case available. Two
injectors, hand pump, mechanical lubricator,
total mileage 2! £4,500 ONO.

T. 01280 850378. Brackley.

M Stuart Half Beam Engine, painted, tested.
Lubricator & stop valve. £550 + P&P. Stuart
4000 marine, wood lagged boiler, gas fired,
water gauge, stop valve, safety valve, check
valve £250 + P&P.

T. 02838 332722. Portadown, NI.

M Rebuilt Mamod engine and boiler.
Runner. £35. Buyer collects.
T. 01277 630 862. Billericay.

Parts and Materials

M Part built Pioneer 2-stroke engine. £50.
Some castings for the Wyvern gas engine.
£50. T. 01568 616371. Leominster.

B Unmachined castings and drawings for
5" gauge Britannia class locomotive. Offers
invited. T. 01142 492849. Sheffield.

W Small radiator, 19 x 22cm, suit water
cooled engine, £25.
T.01420 86366. Alton.

M 31/2" gauge Rob Roy set of castings and
drawings, £175.
T. 01902 564771. Wolverhampton.

Magazines, Books and Plans

W 149 MEWs for sale, issues 48 to 194
minus 51,55,65, plus issues 4, 6,7, 8,9, 11.
Collection only due to weight. £100 ONO.
T. 01280 850378. Brackley

Wanted

M Back copies Model Engineer from 4589 to
4574 inclusive. T. 01924 822251. Wakefield.
Stuart 5A castings. T. 02838 332722.
Portadown, NI.

YOU R FREE ADVERTISEM ENT (Max 36 words plus phone & town - please write clearly) D WANTED D FOR SALE
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Date:

Town:

NO MOBILE PHONES, LAND LINES ONLY

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

The information below will not appear in the advert.

Please post to:

Please use nearest well known town

ME/MEW FREE ADS, c/o Neil Wyatt, MyTimeMedia Ltd,

Enterprise House, Enterprise Way, Edenbridge, Kent TN8 6HF

Or email to: neil.wyatt@mytimemedia.com

Photocopies of this form are acceptable.
Adverts will be placed as soon as space is available.

Terms and Conditions:

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if you
are a trade advertiser. If you wish to place a trade advert please contact David Holden
on 07718 64 86 89 or email david.holden@mytimemedia.com

By supplying your email/ address/ telephone/ mobile number you agree to
receive communications via email/ telephone/ post from MyTimeMedia Ltd.
and other relevant 3rd parties. Please tick here if you DO NOT wish to receive
communications from

MyTimeMedia Ltd: Email L) Phone (] Post (]

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

Name
Address

Postcode
D.OB.

Mobile

Email address.

Do you subscribe to Model Engineer LA Model Engineers' Workshop L



From pre-loved to

re-loved with Gateros
Plating Services

A wide selection of example objects

Training Workshop ”

‘\

Katrina Bhowruth reviews a training workshop in metal finishing.

My challenge

In a world of mass production coupled
with a throw-away culture, | love

to breathe new life into once-loved

home decor. With many vintage pieces
tarnished with time and neglect, | make

it my mission to bring back their original
lustre and charm, but with a modern twist
- that of gold and rose gold plate.

I'd previously tried to teach myself the
ins and outs of gold plating - I'd seen it
done on TV, so how hard could it be, right?
| bought the kit, watched a few videos and
read a few blogs, but | didn't get the results
I was expecting, and my limited knowledge

January 2019

meant | couldn’t work out what | was doing
wrong: tarnish marks were showing through
the plate and my coverage was uneven.
Therefore, | had to seek out the experts.

The experts

A quick search in Google throws up courses
for large industrial applications or very
specific areas, such as jewellery. And then
by chance, | came across Gateros Plating.
Not only were they a mere 12 miles from
where | live, but they were also offering
workshops for beginners and hobbyists
such as myself. | didn't have to think twice -
| promptly signed up!

Gateros plating are located in the
beautiful Leicestershire countryside, just
minutes away from )11 of the M42. Both Dan
and David gave me a very warm welcome
upon arrival. The course took place in their
own workshop, which was the perfect
setting as | got to see how the kit should be
laid out and what safety precautions should
be taken, such as drip trays and air vents. |
quickly realised that the set-up | had in my
spare room at home wasn't at all sufficient.
Suffice to say, | now have plans to equip my
garage instead.

Dan and David are highly qualified to talk
on the subject of electroplating: Dan has
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many years of experience behind him and
David also has a degree in Physics, which

is so important in actually understanding
how electroplating works, so you can

avoid common pitfalls. Coupled with their
knowledge and experience, they are also
extremely enthusiastic about the topic and
could have spoken for much more than the
allotted 4 hours!

The workshop

There were five attendees at the workshop,

ranging from myself to motorbike

enthusiasts and trophy restorers. With us
each having a different area of focus, it
gave a broad spectrum of problems and
solutions, which only enhanced the depth
of material covered. Whereas | was lucky
enough to live within 20 minutes, others
had travelled from as far afield as Hull and
the South West.

We were all beginners and the course
material was tailored to this level. The
science was explained simply and concisely,
and technical aspects were reinforced with
a practical demonstration. The intimate
class size meant that we could freely ask
questions, which Dan and David were able to
answer with ease, including explaining why
problems occur and how to resolve them.

The workshop lasted for four hours and
covered a huge range of topics:

@ Health and safety, which included both
personal protection equipment, safe
handling of liquids and equipment and
ensuring vapours are extracted from
the air.

® Physics theory, which touched on Ohm's
law and Faraday’s cage. If you haven't
done Physics since High School, then this
may jog a few memories. I had wrongly
presumed that tank plating would offer
even coverage, but | soon learned that an
electrical current takes the path of least
resistance, so the surface closest to the
electrode will get the best plate.

Setting up a plating tank

44 www.model-engineer.co.uk

Putting theory into practice

® How to set up tank plating and the
benefits, such as allowing you to do
multiple items and giving you the
flexibility to leave it whilst it plates.
However, it does require a much larger
set up than brush plating.

® The methodology for brush plating, which
is what | do and therefore most interested
in. It's a fairly simple way of plating by
hand: you use a swab/sponge attached
to an electrode, which is then dipped
into the plate solution. | learned that it's
necessary to start at the bottom of the
piece and to keep the swap moving in
one-directional strokes so that coverage
is even and prevents scorch marks (I had
no idea you could ‘burn’ metal).

® The importance of cleaning and why

it's 95% of the effort required, with the

actual plating only making up 5%. If you

fail to clean the surface properly of marks
and scratches, then these will affect the
final finish. And if you want a high-shine
finish, then it's necessary to create it
before you plate. Trying to polish your
piece afterwards runs the risk of actually
rubbing the plate off if it's not thick
enough.

® \Why you need to rinse the surface with
ionised water between each preparatory
stage and how to activate it so that the
plate will “stick” and give you the finish
you want.

Practical examples included showing us
how to electroclean a heavily soiled bolt and
how easy it is to ‘burn’ metal and how to
prevent it. | had a particular interest in rose
gold plating, so Dan showed me how to do
this as well as how to select the right amps
for plating.

Homemade cake!

It would be amiss of me to exclude mention
of Julie's delicious homemade lemon cake
that awaited us during our break. We

were warmly welcomed into Dan, David
and Julie's kitchen, where we were offered
refreshments and friendly conversation.

Easily 5 stars

Overall,  would definitely recommend
this workshop for anyone just starting
out in electroplating or for anyone with
prior knowledge, but who is encountering
problems that they can't resolve
themselves. Beyond the workshop, both
Dan and David are happy to answer

any queries you may think of once you
get home and start implementing all
your newfound knowledge. I'm very
much looking forward to attending the
electroforming workshop in due course. m
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Most styles of GWR tender tank, loco cabs, sandboxes, toolboxes and platework can be supplied. We also supply
drawings, castings, lost wax castings, laser cut parts and much more. Enquire for tanks for narrow gauge models.
Buy with confidence from an established British Manufacturer & remember
Polly is one of the largest established suppliers to the model engineering hobby.

144 page Catalogue £2.50 UK £8 international posted (or download free!) and enquire for further details or visit our website
where you will find Polly Locos, Kits, drawings and castings for scale models and comprehensive ME Supplies.
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Lathework for
Beginners

PART 9 - BALL

Sponsared by:

—r-Tfeeurotrade.co.uk

SUT'TING

UNBEATABLE VALLE ENGINEERING PRODUCTS

This ongoing series will build into a complete guide to using an engineering lathe.
This month Neil Wyatt looks at the challenge of turning spherical surfaces

Form Tools

The simplest approach to creating small
spheres, curves and indeed other shapes

is to use a form tool. We have already
encountered from tools, in the shape of
screwcutting tools which have an angled and
shaped tip in order to create a screw thread.

The tool in photo 1was used to turn
brass spheres for the governor of a model
stationary engine, photo 2. The spheres
were 3/8" (about 10mm) in diameter
with a short stalk. The tool was made by
drilling a suitably sized hole in a piece
of gauge plate (an oil hardening tool
steel). By drilling at a slight angle gave
the edge of the hole a certain amount of
relief. A couple of saw cuts gave a tool
to match the profile of the balls. Gauge
plate usually comes with instructions for
hardening and tempering. In this case
it was hardened by heating to red hot
for several minutes then quenching in
rapeseed oil (do this outside as there will
be much smoke and possibly flames!)
Tempering (called drawing in some parts
of the world) was achieved by putting itin
the oven at about 245 degrees for twenty
minutes, alternatively polish part of the
tool and heat it until it forms an oxide film
that shows a dark straw colour (when out
of the flame).

Using the tool is as simple as gently
advancing it into a roughed-out blank.
Bear in mind that towards the end the
length of cut will be VERY long so take
things slowly. Photograph 3 shows a

| .I‘i
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Stationary engine governor.
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Simple form tool from gauge plate.

couple of balls that didn't quite work out
right. In brass a relatively thin tool with no
top-rake was fine, for a steel workpiece it
would be better to use a thicker piece of
gauge plate and grind an angled top-rake
behind the cutting edge.

Alternative ways to make form tools
include grinding them from HSS blanks or
on the end of broken endmills or centre
drills. Don't forget that you can use almost
any shape allowing you to easily make
decorative features or things like round-
bottomed grooves.

Spherical Turning Tool
The device in photo & is best described as a
spherical turning tool as its geometry won't

Reject balls.

allow it to turn a full 360-degree ball - there
must always be a substantial 'stalk, but it
also has the capability of turning hollow
spheres. | will go through the use of this
tool in some detail as what you get when
you open the box looks rather different,
photo 5. As supplied the device is set up
for attachment to a t-slotted lathe slide. If
you have such a slide and the pivot height
equals the height of the lathe centre above
the slide, you can attach it this way. Another
alternative is to fit the tool on a plate of
suitable thickness to raise its pivots to
centre height - a version with such a plate is
available for mini lathes.

For the Arc SC4 500 and other large
enough lathes a more straightforward

Spherical turning tool.
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The tool as supplied.

Removing pivot pin.

Fitting pivots to toolpost adaptor.

Lathework for Beginners ”

Testing fit.

More Screwcutting Tips

A reader reminded me recently that | had not mentioned one
issue that often comes up when discussing screwcutting; | had
intended to cover it last time so | will cover it here.

It's often stated that when making the final passes for screw
cutting that the long cutting edge can result in a poor finish. It's
my personal experience that this only really becomes a problem
when cutting quite large threads, say 2.5mm pitch or 10TPI,
when the length of cut becomes comparable to using a larger
parting tool.

The usual remedy for this is use a technique that advances the
tool at an angle so that it either only cuts on the advancing side,
or while making the main cut on that side just takes a ‘shaving’
off the other side. There are two ways of achieving this, an
angled topslide and the double feed approach.

Angled Topslide

The easiest way to understand is angling the topslide to

advance the tool at half of the thread angle, so for metric

threads this is 60/2 = 30 degrees, or 55/2 = 27.5 degrees for

imperial Whitworth form threads. Bear in mind this angle is from

perpendicular to the work, so it means 60 or 62.5 degrees from

the axis of the lathe so the cross slide will be strongly angled.

In practice this is not as simple as it sounds, as it has a few

implications:

® The toolpost has to be rotated as well, so the tool remains at
90-degrees to the axis of the lathe.

® Advancing the tool with the top slide will not increase the
depth of thread by as much as its dial indicates. You need to
divide the required depth by the cosine of the angle to get
the actual tool movement required. The cosine of 30 is about
0.87 so to cut a thread, say, 0.4mm deep, you need to advance
the tool 0.4/0.87 = 0.46mm. Rounding to the nearest 0.0Tmm
should be fine for all practical purposes.

® You can reduce the angle to get the tool to take a shaving

cut on its trailing side, but allow for this when calculating the
required depth.

A practical way to avoid this mental juggling is to turn a
runout groove or a short extension to the thread at exactly the
root diameter. Advance the tool tip to just touch this diameter
and set the topslide dial to zero. Now retract the topslide
without touching the cross-slide setting. Getting the right depth
is now just a matter of taking cuts with the topslide only until
the dial reads zero again (obviously on a deep thread you may
have to pass zero once or twice to get to the end point, but the
right one should be obvious from inspecting the thread).

Double Feed

The ‘double feed' approach is the one | prefer as you don't have
to angle the topslide, and the amount of mental juggling is
minimal. One more bit of trigonometry though, the sine of 30
degree is 0.5. This means (assuming the top slide is set, as usual,
along the axis of the lathe) for every unit you advance the tool
into the work, if you use the top slide to move it along by half
as much the tip will move in at 30 degrees. For 27.5 degrees

you need to advance the tool by rather less than half as much -
strictly 0.46 times the infeed.

This way means you can use the cross-slide to directly read
the depth of cut. Please understand as well that, the amount
you move the top-side isn't critical, as long as it is no more than
the required amount. In fact, a deliberately short move can be a
good idea as this provides the ‘shaving cut’ that helps ensure a
nice finished thread.

In practice, as the finish for the roughing cuts doesn't really
matter, | usually only bother with the sideways topslide move on
the last two or three cuts.

From the above, you will have guessed that, although | used
to be an exponent of the ‘angled topslide’ approach, these days |
use the simpler double feed approach. Do try them both and see
which works best for you.
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Fitting pivot pin.

alternative is to fit the T-shaped toolpost
adaptor. In principle this is just a case of
reversing the pivot blocks, photo 6, but
you need to follow a specific order. First,
remove the pivot pins, photo 7. The pivot
blocks can now be fitted to the toolpost
adaptor, photo 8, before fully tightening
the fixings make sure the pivots are a nice
firm fit around the cutter block, photo 9. A
shake-free fit will help ensure accuracy and
avoid chatter when using the tool.

It can be a bit fiddly to fit the pivot pins,
as you need to get the alignment spot
on. Make sure the flats on the pins are
correctly aligned with the fixing screws,
photo 10. Finally, fit the supplied HSS
toolbit and handle. The correct orientation
is to fit the toolbit inverted with the handle
at the top, photo 11, as it will be working
at the back of the lathe - unless you wish
to run the lathe in reverse.

The tool is likely to need some packing

ER32 chuck and collet.
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Assembled tool.

Setting radius.

up to get the cutting edge on centre
height. Setting the tool is made easier by
fitting a pointed centre to the spindle or
holding one in a chuck, photo 12. To set

the working diameter of the tool, first use

this arrangement to set the tool height
and align it with the axis of the lathe.
Set the cross-slide dial to zero, photo
13. Now move the cutter away from the
point and retract the cross-slide by half
the diameter you want. Rotate the tool
90 degrees and re-align the tool with the
point, photo 14. Now, when the cross
slide is set back to the zero point the tool
will move in a circular arc of the correct
size aligned horizontally and vertically
with the lathe axis.

For my first attempt, | cut a length
of 19mm EN1a, free-cutting mild steel,
photo 15. One aspect of using the tool
is that the amount you can cut past
the mid-line of the sphere is limited by

r

Hooray for the bandsaw!

|t can be a bit fiddly to
fit the pivot pins, as
you need to get the
alignment spot on.
Make sure the flats on
the pins are correctly
aligned with the fixing
SCrews.

How a fitted collet shoﬁ/d appear.
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First cut just takes the corner off.

the risk of the tool interfering with the
chuck. To minimise this, and also avoid
the potential for hitting the jaws of a
normal chuck, | decided to use my ER32
collet chuck with an 18-19mm collet,
photo 16. | also temporarily removed the
chuck guard, as it would limit the tool's
movement. Always take the greatest
care when using a lathe with the guard
removed, and make sure it is refitted as
soon as possible. This may be a good
time to remind readers of two key points
when using ER collets, first make sure
the collet is ‘snapped’ into the closing
nut - a properly fitted collet will be
virtually flush with the front face of the
nut, photo 17. Secondly, make sure the
closing nut is really tight - | used the
supplied c-spanner and an equally long
tommy bar, photo 18. In preparation, |
faced off the bar, photo 19. For many

Do not take the tool past this position or you will ‘dim
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If a stalk has not been machined the tool will
cut a rather long tapered shoulder.

purposes, you may wish to do some
machining of the ‘'stem’ of the ball at this
stage as well, I did not do this as it was
just an ‘exercise’.

Set the ball turning tool at a right
angle to the bars and so it will cut the
ball end at the right place on the bar,
photo 20. Start the lathe, | used a speed
of 500rpm, and put on the first cut by
gently moving the tool through an arc in
each direction., photo 21. | advanced the
tool by 0.5mm for each cut and found it
surprisingly easy and smooth to make
the cuts, even when taking quite deep
cuts on the headstock side of the ball,
photo 22. Keep advancing the tool and
taking further cuts and the ball shape will
rapidly appear, photo 23. Don't take the
tool past the axis of the lathe until you
reach the ‘zero’ point, or it will create a
hollow in the end of the ball, photo 24.

ple’ the ball

Lathework for Beginners ”

The ball a/host complete.

| was quite pleased with the first
attempt, photo 25, although the finish
wasn't perfect. | was able to improve the
finish by using a diamond slip to put a
small flat on the end of the toolbit and
making the final cut a very shallow one at
high speed. m

Arc Euro Trade

The various accessories featured in
this series including the universal
spherical turning tool and the
featured Arc SC4-500 lathe are
available from Arc Euro Trade, as are
both Brian Wood and Martin Cleeve's
books on screwcutting.

The first finished ball, after a little smoothing.

49



MODEL ENGINEERS’
L N

S
\:{[]P SUBSCRIPTION ORDER FORM

DIRECT DEBIT SUBSCRIPTIONS (uk ONLY)

Yes, | would like to subscribe to Model Engineers’ Workshop CLOS ES

I Print + Digital: £13.50 every 3 months
[ Print Subscription: £11.25 every 3 months

YOUR DETAILS MUST BE COMPLETED

Mr/Mrs/Miss/MS..........c...c...... Initial ..o SUMAME .o

24th January
2019

AGAIESS ..o

PRINT + DIGITAL SUBSCRIPTION

* 13 Issues delivered to your door
 Great Savings on the shop price
* Download each new issue to your device

Originator’s reference 422562 @Dm - o
NG OF DAMK...... .ot * A 75% discount on your Digital Subscription

* Access your subscription on multiple devices

* Access to the Online Archive dating
back to Summer 1990

{Sort code Account number }

Instructions to your bank or building society: Please pay MyTimeMedia Ltd. Direct Debits from

the account detailed in this instruction subject to the safeguards assured by the Direct Debit Guarantee.
| understand that this instruction may remain with MyTimeMedia Ltd and if so, details will be passed
electronically to my bank/building society.

{Reference Number (official use only) }

Please note that banks and building societies may not accept Direct Debit instructions from
some types of account.

CARD PAYMENTS & OVERSEAS )

Yes, | would like to subscribe to Model Engineers’ Workshop,
for 1 year (13 issues) with a one-off payment

UK ONLY: EUROPE & ROW:
[ Print + Digital: £56.99 [JEU Print + Digital: £64.95
D Print: £47.99 D EU Print: £55.95

] ROW Print + Digital: £64.95
[0 ROW Print: £55.95

|t
ERING WORKSHOP

EGHKEHDF‘ TH MEW .
HGIHEENG WoRNSHgp

PAYMENT DETAILS
[JPostal Order/Cheque []Visa/MasterCard []Maestro

Please make cheques payable to MyTimeMedia Ltd and write code MEWO0119P on the back P RI NT S U BSC R I PTI 0 N

CardnOldEI'S NAME..........vviviiiieee et

Card no: (Maestro) * 13 Issues delivered to your door

Valid from.. . Expiry date.... .... Maestro issue no * Great Savings on the ShOp price

SIGNALUIE. ... e Date.....cccovoivviii,

* Save up to 23% off the shop price

TERMS & CONDITIONS: Offer ends 24th January 2019. MyTimeMedia collects your data so that we can fulfil your
subscription. We may also, from time to time, send you details of MyTimeMedia offers, events and competitions but you
always have a choice and can opt out by emailing us at unsubscribe@modelengineersworkshop.co.uk Please select here
if you are happy to receive such offers by email d by post 1 by phone Q. We do not share or sell your data with/to third
parties. Details you share with us will be managed as outlined in our Private Policy here http://www.mytimemedia.co.uk/
privacy-policy. Please visit www.mytimemedia.co.uk/terms for full terms and conditions

PO OR 0: MOD R OR OF
= RIPTIO VMIEMEDIA LTU
Q BRID i ORTHAMPTO 4

SUBSCRIBE TODAY

Please visit www.mytimemedia.co.uk/terms for full terms & conditions CODE MEWO0119P



MODEL ENGINEERS’

|

Get your favourite magazine
for less, delivered to your
door when you subscribe
today! "

Model Engineers’ Workshop is
ideal for enthusiasts who

operate a home engineering =
workshop for both model ® ABallRatd e b\

. stady | 4/ el
construction or to support an O EEN \

] . Alibre At"n.gs w't h .
engineering related hobby. s Makeanr?l;?rz:‘,'ﬁia k)
The magazine covers o conin el rug 7y’
machine and hand tools; (=
accessories and

1
L

attachments, materials and F g LY %lgt?Elng AL
processes. It provides h 3 ¢ 2% |
guidance on the selection, SIS *-\S\_I’ .S
commissioning and use of [REUEZECAN Be b A | i

tools and equipment. It is

C’één Up-
the essential guide for any [ Tob*-' cwk
- ) e ‘ |

workshop. R e

TERMS & CONDITIONS: Offer ends 24th January 2019,
**This digital discount is only available when you subscribe to the ‘Print + Digital’ package. You can still get a great discount on the digital package, please visit the URL stated below for more information.
Please see www.mytimemedia.co.uk/terms for full terms and conditions

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE "Quote ref: MEWO0119P

@ https:/me.secureorder.co.uk/mew/MEWO0119P ®0344 243 9023

Lines open Mon - Fri - 8.00am - 8.00pm GMT & Sat - 9.30am - 3.30pm GMT.

Calls are charged at the same rate as standard UK landlines and are included as part of any inclusive or free minutes allowances. There are no additional charges with this number. Overseas calls will cost more.



Worm Wheels
for a Versatile
Dividing Head

After Pete Barker finished fabricating the body for his version of G.H. Thomas's
Versatile Dividing Head in issue 273, he came up with two novel solutions for
making the required worm wheels

orm wheels of sufficient
accuracy for dividing and
indexing are difficult to make

in the home workshop. While they can

be hobbed in the lathe or mill if one
makes up a spiral hobbing cutter, without
special equipment such as Jeff Thyer's
attachment in MEW 258-9, the teeth can
end up varying in width, throwing off the
accuracy for precision indexing needed for
gear cutting.

Being loathe to pay shipping on a pair
of commercial worm wheels from the
other side of the world, from a supplier
who did not answer email enquiries, |
dived once again into the scrap box. No
60 tooth worm wheels were found but
it did yield up a pre-war Myford lathe
change gear that could be pressed into
service. It checked out at 60 teeth, 20
diametric pitch, 14.5 pressure angle. This
was perfect to adapt as the larger gear
on the Versatile Dividing Head's main
spindle, the lower gear shown in photo 1.

A “proper” worm wheel has teeth
machined into it by a cutter the same shape
as the worm it will engage with. This gives
teeth to the gear that contact across the full
face of the worm thread and is necessary
for power transmission purposes without
excessive wear. But for positioning only
purposes such as ours here, a helical cut
gear is sometimes substituted as a matter
of cost saving. The teeth on a helical gear
are not simple straight teeth cut atan
angle, but are part of a long-lead thread,

a helix in fact, that curve very slightly over
the width of the gear.

However, in the absence of either
worm wheel or helical gear, some
cheaper hobby-market dividing heads
and particularly rotary tables have a
worm engaged with a straight-cut gear,
but the spindle of the worm is set at an
angle to the gear equivalent of the helix
angle of the worm, often between about
four and five degrees. Contact between
worm and wheel tooth is point contact
only, but sufficient to hold a position
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The semi-completed VDH shows the main gear made from a Myford change wheel and the
upper gear specially cut “straight at an angle”.

rather than transmit power. | had the
straight-cut lathe change gear but did
not want to mount the worm at an angle.
I wanted to keep it straight so it would
fitinto G.H. Thomas's original design
without awkward modifications to the
worm holding brackets and the chain of
associated parts.

With a bit of digging through Martin
Cleeve's book Screwcutting in the Lathe
and Ivan Law'’s book Gears and Gearcutting,
both part of the excellent Workshop
Practice Series, | found that a straight cut
spur gear can be used if the thread on the

worm is machined slightly thinner than the
usual Acme thread in order to allow it to be
angled around that four to five degrees to
lay the worm spindle directly in line with the
gear. Exact techniques and tips for cutting
the worm threads will be covered in a future
issue while we concern ourselves solely with
the gears here.

Old gear for new

Once the principle was established and
accepted, machining on the repurposed
Myford change gear was relatively simple.
The main challenge was that the old cast

Model Engineers’ Workshop



The 60T 20DP /\/nyord change gear before modification, W/th one of

the washers used to fill in the recesses.

iron gear was rough and recessed on both
sides, photo 2, whereas GHT's design
calls for smooth flat sides that can then
be drilled for 24 direct indexing holes and
stamped with corresponding numbers. So
the gear was set up in the four jaw chuck
of The Flagellator, my 1937 Drummond
M-type lathe, to run dead true, photo

3. The centre was carefully bored to fit
the VDH spindle as per GHT's drawings.
A5/32" keyway was cut by the simple
expedient of using a 5/52" very sharp tool
bit ground like a parting tool and turned
sideways in a boring bar. The keyway
was cut a few thou at a time by racking
the carriage back and forth with the
handwheel until full depth was reached
via the cross slide. | would not want to cut
very many keyways like this but it works
fine for the occasional one-off.

Each face of the rough cast gear then
had a recess machined into it, just enough
to clean up the rough cast shape into a
uniform shape so that a mild steel disc
could be turned up to fit snugly into it.
The use of both left-hand and right-hand
turning tools was required to get the
requisite square shoulder on the recess
at both inside and outside diameters.

The scrap box yielded a pair of large flat

Those with more couth
than myself might have
made the trip to town
to buy straight slot
countersunk screws more
in keeping with the
classical VDH design than
the Phillips heads | used.
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Worm Wheels |

Cutting the keyway in the cast iron gear with a boring bar, using the

lathe carriage as a slotting tool.

washers about 3 inches outside diameter
and 3/16" thick as shown in photo 2, that
with a little machining fitted into the
recess on each side perfectly. To secure
these two discs, a pair of holes was drilled
through the top disc, the gear and then
the bottom disc. The hole in the top disc
was clearanced and countersunk, the one
in the gear drilled out to clearance and the
one in the bottom disc tapped to take a
S5mm screw. Those with more couth than
myself might have made the trip to town
to buy straight slot countersunk screws
more in keeping with the classical VDH
design than the Phillips heads | used. The
discs were then Loctited and screwed into
position before being faced down flat
with the outer ring of the gear, photo 4.
As can be seen, the join line between the
original gear and the filler disc is virtually
indistinguishable with a bit of judicious
polishing.
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The gear after the recesses were machined out and filled W/th steel discs screwed and Loctited
into permanent position.

Ready for use

At this point, we have a useable gear.

With the numbers O to 5 stamped next

to each tenth tooth, it can be used for
direct indexing with a plunger engaged
directly on the gear teeth. The standard
VDH spring-loaded plunger was used,
with the addition of an angle mounting
bracket made from a piece of round bar
machined in half, drilled and tapped, as
seen in photo 5 where it is being used to
machine the other, smaller, gear required
for the VDH, more of which anon. Just this
simple direct indexing set-up will allow
the cutting of 2, 3, 4, 5, 6, 10, 12, 15, 20, 30
and 60 increments, which is enough to
handle most common jobs.

But eventually, after finishing that
second gear for the micro-adjuster, the
main gear reverted to GHT's original
design with 24 holes drilled in it, allowing
for another range of direct indexing,
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including the common 8 increments
missing from the above list. These holes
were numbered using a quickly built

jig, consisting of a flat plate with a hub
screwed on to fit the gear. A piece of 1"
angle iron was mounted across the gear,
held down by two bolts and spacers. The
gear is free to rotate, but an indexing hole
was drilled in the base to match the circle
of holes in the gear, so it could be moved
uniformly one hole at a time and held

firm with a pin while stamping. The piece
of angle iron had another piece of scrap
screwed on to hold the number punch
vertically in position. This piece has slots
where the screws pass through so the
number punch position can be moved over
to accommodate double digit numbers,
photo 6. The result was a pleasing uniform
set of numbers, photo 7, without all the
work of building GHT's recommended
Universal Pillar Tool to achieve it. The
matching worm was later screwcut to fit
the gear, with a thinned thread to allow the
worm to sit straight in line with the gear,
photo 8. The thread is "thinned” by simply
taking extra cuts along the cheek of the
thread with the tool bit advanced a few
thou each time using the top slide.

Straight cut at an angle

For now, using the first gear to directly
index 60 positions we were ready to

cut the second substitute worm wheel,

the smaller 32DP gear for the micro-
adjustment attachment, which is essential
for making the three indexing plates
needed to complete the VDH. A blank

was turned up to Mr Thomas's drawing
and a suitable 32DP cutter for a 60 tooth
gear, No. 2, was obtained. The blank was
mounted on an arbour in the VDH and the
unit was bolted to the Myford vertical slide
that I use for milling on The Flagellator.
The gear cutter was mounted on an arbour
in the three jaw chuck, with suitable large
nut on the end to hold it secure. | turned
this arbour up in situ so it ran perfectly
true. The overall set up can be seenin
photo 5.

At this stage, | reasoned that if a worm
could mesh successfully with a straight
cut gear, as had been established, then |
should be able to machine the straight cut
teeth on this gear at an angle matching the
helix angle of the worm thread and thus

The result was a
pleasing uniform set of
numbers without all the
work of building GHT's
recommended Universal
Pillar Tool to achieve it.
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Modified main gear in use to direct index the secondary gear during cutting. Vertical slide is
angled at 4.2 degrees to match helix angle of the worm thread.
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Steel plates remained intact during drilling of 24 holes and stamping of numbers on the
modified gear.

Model Engineers’ Workshop



Scrap-box jig was used to stamp numbers on the

=

position of vertical slide in this set up.

avoid having to thin the worm thread. So
the vertical slide was swung around at 4.2
degrees, or as close as | could measure
with a steel protractor. It is essential to
make sure you swing it the right way to
match the left-hand thread used on the
worm in this design! An exaggerated felt
pen mark used for this purpose can be
seen on the blank in the view from the
back of the lathe in photo 9. The steel
ruler in the photo is being used to set the
blank centrally over the cutter. When the
ruler is level, the blank is centred. That's
how it was done in The Flagellator's day
before DROs and CNCs and laser beams.

An awkward set-up

The same photo shows that the vertical
slide is cranked up quite high to get the
2" diameter blank above the similarly
sized gear-cutter because there is not
enough room to position the blank below
the cutter, as is most often the case. The
two halves of the slide ways are only
partially engaged with each other. This
results in a quite flexible set up that

is less than ideal, albeit useable. The
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Centring cutter by the steel ruler method. Note borderline high

modified gear.

Old school wooden shock absorber smoothes chuck rotation under

Worm Wheels ”

Worm'’s Acme thread was screwcut thinner than normal to allow it to
twist into straight alignment with the gear.

interrupted cuts such as when milling gears. Belt guard for display
only, not recommended practice.

Flagellator got its name from the way it
whips around under heavy interrupted
cuts, so | knew this was going to be no
exception. If | had the proper Myford
raising block for the vertical slide, or
even a couple of pieces of one-inch
plate to make one, it might have helped.
But I didn't.

Following GHT's advice, the gear teeth
were cut to full depth of .067” in one
cut, necessitating only one go-around
of the indexing circle. The cutter was
run at about 90rpm and the job fed
into it very gently with the cross slide.
However, when gearcutting in the lathe
the interrupted cut induces a jerky
motion to the chuck, owing to slack in
the back-gear train plus belt tension
that is alternately tight and loose under
operation. The solution was suggested
many years ago by L.H. Sparey in his
book The Amateur’s Lathe. It consists of a
piece of wood wedged between the chuck
body and the bed of the lathe and held
in place by another piece of wood which
can be used to adjust tension, photo
10. Note that the lack of belt guarding in

this photo is acceptable only in heritage
machine shops and is strictly not suitable
for the home workshop or anywhere
else. The wooden wedge acts as a shock
absorber, smoothing out the snatching
in the drivetrain in between each tooth
of the cutter contacting the job. Things
went smoothly from here on.

As is often the case, the machining was
finished in less time that it takes to set
the job up. The slight angle on the teeth
can be seen in the top view in photo 11.
But remember, this is still a straight cut
gear, not a helical gear. It is just “straight
cut at an angle”. A helical gear is actually
rotated during the cutting of the teeth,
creating the resulting helix shape.

The result in our simple homegrown
substitute, seen in photo 12, however,
turned out a complete success. The worm
shaft, with thread cut to standard Acme
size, lies perfectly straight in line with the
gear. Both can be laid flat on a table as in
the photo and the worm and worm wheel
teeth engage to full depth with the usual
10 per cent clearance on the tips.
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thread helix angle.
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three index plates.

Gear teeth are straight but cut at a 4.2 degree angle to match worm

Gears préved highly accurate within one
thou when drilling 814 indexing holes in the

Conclusion: Both methods
work well

In practice both the straight cut main
gear with the thinned worm thread and
the smaller “straight cut at an angle” gear
used with a standard Acme worm thread
have proved to be more than adequate
for their task. Both were used in the
indexing and drilling of the 814 holes in the
three indexing plates made to complete
the Versatile Dividing head, photo 13.
Measurement of the distances between a
random sampling of the holes revealed a
consistency within one thousandth of an
inch. Quite good enough for this heritage
machine shop.

Afuture article will detail some tips on
turning the left-hand Acme worm threads
and grinding the toolbits to do so. Another
will outline a method for cutting larger
gears without needing to set the vertical
slide so high by setting it at an angle and
cutting on the side of the cutter. m

Result is a worm spindle that runs straight in line with the gear, just
like on a proper worm wheel.
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Introducing the latest riveting title from Sledgehammer
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RIVET LAD - More Battles With Old Steam

Boilers. This latest book chronicles Alan's

story from leaving Phoenix Boiler Makers

and establishing his own firm on the 4th

August 1968, H.A. McEwen (Boiler Repairs).

In these early days Alan battled with a great

variety of old steam boilers in town and

country, where he met some extremely

interesting and rather bizarre characters.

Book size B5, there are 128 pages of text and photographic images.

FRED IBNAHE
CHIMIEY
-
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Alan's earlier book: RIVET LAD - Lusty Tales of Boiler Making in the Lancashire Mill Towns of the 1960s was published in September
2017 and is now reduced to £30 including postage and packing to UK addresses.
Our other three books are £16.00 EACH including postage to UK addresses

£ SPECIAL OFFER 3.

The two RIVET LAD books can be purchased together for £50 including postage and packing to UK addresses.
Both books will make fantastic Christmas Presents.
Overseas postage: Europe and the Republic of Ireland £5.00. Australia, Canada, USA and the rest of the world £7.50.

We accept payment by debit/credit card, cheques, cash and postal orders made out to SLEDGEHAMMER ENGINEERING PRESS LTD.
To place an order please telephone 01535 637153 / 07971906105. All our books can be ordered on our website
www.sledgehammerengineeringpress.co.uk or email: lankyboilermaker@btconnect.com.

World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW.

The CS V6
Boiler

£2149
full price

Both gas &
coal fired

18kg empty

CASTLE STEAM

Can’t find a boiler to drive
your large Stuart engine?

Castle Steam can hand-build you a boiler that will.
Our V6 boiler can produce over 4000cu.in. of steam
per minute @ 100PSI, and comes with all fittings.
We build in batches of 5 boilers. If you are interested,
please contact Mike for more information and a
specification sheet.

Also available are advanced kits and finished boilers
for locomotives and traction engines including Allchin,

Burrell, Durham & Nth Yorkshire, and Ruston Proctor.

Phone Steve on 07984 920786
or contact Mike at info.castlesteam@gmail.com
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www.jeadon.com

Supplier of quality preowned engineering equipment from all types of cutting tools,
measuring equipment, work and tool holding. From top brands including Dormer, Titex,




Scribe aline

YOUR CHANCE TO TALKTO US!

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

Old Lathes

Dear Neil, seeing Geoff Perkins' letter “Old Lathes in Tasmania” in
December's MEW, his pictures 1and 2 show a lathe the same as
mine. | had a look at the one in Tasmania myself last year. That one
has lost its nameplate and mine has lost its treadle stand, but my
nameplate clearly states “Made by Drummond Brothers Limited,
Patentees, Rydes HIll n. Guildford, Surrey”. Looking in the Lathes
website some time ago | came to the conclusion that mine was
probably made in 1908.

The toolholder which I use was made by my father-in-law and
he called it a Drummond Toolpost. It is almost as shown in your
magazine a month or two ago, except that there is no need to make
a square hole for the lathe tool to clamp into - a big-enough round
hole works perfectly well. | do most of my turning (just odd jobs
from time to time) with a boring bar clamped in the same round
hole (13 mm in my case as my 7mm-square lathe tools fit in that just
right). I have two of those toolholders and that allows quick changes
very simply. Two photos of my lathe attached.

Simon Taylor, Lincolnshire.

Thanks also to John Johnson for identifying the first lathe
referred to by Geoff's letter as an early Drummond Type A - Neil.
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Screwcutting Caution

Dear Neil, | have been a reader for many years and always
something of interest. | think your series on lathe operations for
beginners is a very good idea. In issue # 274 | do have a concern,

on page 23 you refer to the practice of some users running the
lathe in reverse for internal screw cutting. Should this statement be
qualified with the warning “do not do this if the chuck is screwed
onto the spindle nose” as it could unscrew under cutting pressure. |
have always understood that it is only safe to do this with a camlock
spindle nose. Perhaps | am WRONG! Also in photo 9 on the same
page | would have preferred to see the end of the shaft supported
by the tailstock centre especially if the threading is being done
under power.

Peter Brown, Orange, NSW Australia

You are correct Peter, although the SC4 | was using has a flanged
chuck fitting many vintage lathes and still some benchtop machines
have a screwed spindle fitting. Some fo these do have a locking
screw, but yes, users of such lathes should avoid screwcutting in
reverse, or turn the lathe by hand when doing so - Neil.
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Heavy Metal

Dear Neil, | enjoyed the articles by Simon Davies describing a
scratch built CNC toolchanger for an Emco small lathe . | purchased
a similar lathe 2 years ago, but in my case it came with an original
Emco 6 position ratchet toolchanger.

I took the tool plate off and took the attached pic. The pawl looks
like gauge plate, with a compression spring pushing it inwards. It's
mass is 3,684 gm which equates to around 110,000 British Pounds,
if it's worth it's weight in gold!

Glyn Craig, South Africa

Playing on the Lathe

Dear Neil, | was reading the article “Lathework for Beginners”, as
far as | can remember from my engineering days the use of a file
on a lathe other than to break a sharp edge was frowned upon.,

especially with the thought that it could argue with the chuck etc.

and also the thought that if you slipped it would give you a case
of knuckle rash.
Also quite rightly you also had to be very careful using emery

Cam Grinder

Dear Neil, having had the opportunity to inspect Mr du Pre’s
collection of engines at the Bristol show | was looking forward to
his description of his cam grinding machine. The lack of a general
arrangement drawing or any form of schematic sketch showing
the important relationship of all the components will leave many
constructors confused especially as the photograph of the machine
is rather indistinct. This first article makes no mention of the

importance of the fact that the ratio of the grinding wheel to model
cam base circle diameters must be the same as the master cam base
circle and follower diameter ratio for true reproduction of the master
cam shape. Perhaps this point will be covered in the next issue.

| hope the above will be taken as helpful criticism. | built my own
cam grinder several years ago to grind the 10" long 12 lobe cams for
my 3 litre Bentley engine so | am aware of the pitfalls.

cloth on a rotating piece of work on a lathe as if it snatched it
could do you quite a bit of harm.

).E. Kirby, Stoke Newington.

Filing on the lathe is something many people do but few
admit to. It can be risky to use large, standard files as these
can easily skid across into the chuck. | hoped that by drawing
attention to proper lathe files designed to minimise this risk
(and used with a properly fitting handle) would encourage
people to approach the task more safely. According to the
HSE most lathe accidents involve people being drawn into
the rotating machinery, with using unsupported emery strips
identified as a major cause - Neil.

Mike Sayers

Thanks also to Stuart Walker for similar feedback. Due to an
oversight, the GA got left out of the files originally sent to me by
Alex, but the general arrangement for Cam Grinder will appear
in this or the next issue, depending on the space available.
Hopefully this will make things clearer — Neil.

Engineering and Amateur Radio

Dear Neil, thank you for MEW275 which dropped through my letterbox a few days ago.
You asked to hear from readers that use their workshop to support other hobbies and so |
thought that you might be interested in how | use my workshop to support my interest in
Amateur Radio.

Amateur Radio has been my principal hobby since | was a schoolboy, now over fifty
years ago. | have held an Amateur Radio licence for nearly forty years, callsign G8VPC. |
have always enjoyed constructing my own equipment and my main radio interests lean
towards the very high frequency and microwave end of the spectrum, with a particular
concentration on sending and receiving television pictures.

By profession, | am a Chartered Mechanical Engineer and spent my career in the
construction consultancy business. As part of my training, | did my Engineering Practice | at
Hackney College, London in 1979. This is a introductory workshop training course, where we
were taught the basics of forming metal including milling and turning. I really enjoyed this
but because | never worked in manufacturing industry, did not have the opportunity to take
it any further. However, it had always been an idea at the back of my mind that one day | would like to set up a mechanical workshop at home.

Two years ago, after visiting the Bristol and Midlands Model Engineering Shows, | decided to make a start. | obtained a small Chinese
milling/drilling machine and a mini-lathe. | had a massive clear out of the garage and set up the machines on new benches. | was warned that
buying the machines was just the start and | have spent several times their cost on all the accessories they require. | now have a very useful
facility that enables me make lots of small pieces for my other hobby. | also find working in the workshop very relaxing and enjoyable and can
pass many happy hours working on my projects there.

To date, | have made an interdigital filter, which is a brass box with resonant tuned rods within it, various enclosures for radio frequency
circuit boards milled out of an aluminium block and components for aerials. | attach a picture of a milled enclosure for a radio frequency
power amplifier operating at 1249MHz - | also built the amplifier board. | have lots of other pictures if this story is of interest to you and no
doubt could produce some more text describing my activity.

| enjoy reading MEW each month. | would like to see more product reviews in the magazine.

Shaun O’Sullivan, by email

January 2019 59



A Cam Grinding
Machine

Alex du Pre describes a machine for grinding the cams of miniature internal
combustion engines or any application requiring small cams to be ground to

precise size and shape.

Master Cam (part 28)

This is made from 4mm thick plywood or
similar and is five times the size of the cam
to be ground, and geometrically similar.
The centre line of the master cam must

be clearly scribed as this will be used for
setting up when the machine is in use.

I made four master cams for the inlet
and exhaust cams for my 5 and 10cc
engines, photo 9. To make the master
cams, | printed off the cam outlines from
the CAD model five times the size of the
actual cams, checking the dimensions on
the finished print outs. The paper prints
were glued to pieces of 4mm birch ply
using wood glue and weighted down to
stop them from distorting. The outlines
were then roughly cut out with a saw and
then carefully cut to size holding the edges
of the cams against the sanding machine.
It was necessary to cut down from the
paper side to avoid the edges of the paper
curling up. I tried to sand up to the line,
keeping the sanded edge square to the
face, photo 10. The edges were checked
for irregularities and finished with fine
sandpaper. The holes through the cams
were marked with an awl and carefully
drilled to size using progressively larger
drill bits, starting with a very small one to
ensure positional accuracy. A scrap piece
of ply was used as a backing to prevent
breakthrough, photo 11 shows the
completed master cam assembly parts.

Making a master cam.
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Three of the completed wooden master cams.

Headstock Assembly

The cams being ground are held on a
mandrel supported between centres,

or, where the cams are integral with

the shaft, the camshaft is held between
centres. The headstock, as | have called it,
is fitted to the short arm of the frame and
consists of a spindle rotating in a plain

bearing and driven by the timing belt, fig.

4 and Photo 12.

The master cam assembly components. The outer sleeve has already
been fixed to the frame.

Drive pin and Catch Plate

(parts 22 and 23)

The catch plate is made from a short length
of scrap rectangular section steel, milled

to size as necessary and drilled to match
the centre and the drive pin. The spindle
and drive pin are permanently fitted to the
catch plate with Loctite. The rear face of the
catch plate bears against the face of the
bearing, so holding the centre in place.
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Cam Grinder

9%9

Cam Grinder General Arrangement

5 °

Bearing (part 24)

The bearing is made a close sliding fit on
the centre and is fitted permanently to
the lever arm with Loctite or silver solder.
Incidentally, although there are some
bearing surfaces in the master cam and
headstock assemblies, relative motions
between parts are very slow, so | did not
feel that there was any need to use bronze
or a similar bearing material in this case.

Spindle (part 25)

The spindle passes through the bearing and
is retained by the pulley. The pointed end

is turned to a 60 degree included angle by
setting the top slide over by 30 degrees. A
flat is milled on the outer end of the spindle
to take the pulley grub screw.

Pulley (part 36)
This is identical to the master cam pulley
detailed above.

Tailstock Assembly

The outer end of the camshaft or cam
mandrel is supported by a tailstock, a little
like a miniature lathe tailstock. It is made
from a piece of steel angle and is fitted into
the long slot in the slotted plate. Coarse
adjustment is made by sliding it along the
slot and locking it in place. The tailstock
centre consists of a screw and lock nut
mechanism, allowing for fine adjustment,
fig. 5 and Photo 13.

Angle plate (part 19)

This is made from a short length of 25x25
steel or iron angle 3mm thick. Machine the
two outer faces flat and perpendicular,

so that the centre is parallel to the base

of the angle plate. The height of the
10mm hole, which will take the sleeve that
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supports the centre, must be such that the
tailstock centre is at the same height as
the headstock centre, although this can be
adjusted by shimming when setting up the
machine. The tapped holes which secure
the tongue must also be in line with the
10mm hole.

Tongue and flat washer (parts 20 and 21)
The tongue is bolted to the angle plate with
two cap screws and ensures the alignment
of the tailstock as it slides along the slotted
plate. The tongue is fitted to the angle plate
before drilling and tapping the central hole,
which is made when the tongue is bolted to
the angle plate. The purpose of the central
hole is to enable the tailstock to be locked

in position against the slotted plate using a
bolt and the flat washer.

Completed tailstock.

Headstock spindle components.

Tailstock Centre (part 15)

The centre is made from a short length of
silver steel threaded M6 on its outer diameter.
It supports the outer end of the camshaft

and is screwed into the sleeve and locked

in position with a lock nut. Machine the 60
degree included angle at the pointed end by
setting over the top slide. The screwdriver slot
in the outer end can be cut using a slitting
saw or by hand with a hacksaw. Harden the
pointed end by heating to cherry red then
quenching in water. Polish the end then
gently heat to a light straw colour before
quenching again. This will temper the point
making it tougher and less brittle.

Tailstock Sleeve (part 16)

The sleeve is tapped M6 through its bore
and is permanently fitted to the angle plate
with Loctite or silver solder.

Lock nut and washer (parts 17 and 18)
Stock parts can be used and these complete
the assembly.

Pivot components
The pivot components are straightforward.
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The Frame
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Part 42. Cam Mandrel Drive Pin

Tailstock Assembly
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Part 15. Tailstock Centre
Mat'l: Hardened silver steel
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Part 16. Tailstock Sleeve
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Part 20. Tailstock Tongue
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Part 21. Tailstock Flat Washer
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Part 40. Cam Mandrel

Typical, adjust dims. to suit cam blanks

&

Headstock Assembly With Pulley
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Part 41. Cam Mandrel Block

T

Part 17 And 18
Tailstock M6 Nut And Washer

Standard components
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Part 22. Drive Pin
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Holes M4 align with tongue
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Part 23. Catch Plate
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Part 25. Spindle
Note milled flat
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Cam Grinder ”
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Cam Mandrel Assembly
Assemble with Loctite

41

Master Cam Assembly

s

Part 28. Typical Master Cam
Mat'l: Plywood or plastic
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Part 27. Protractor
5° graduations engraved on angled face
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Part 26. Cam Assembly Washer 1
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Part 32. Spacer
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Part 34. Cam Assembly Washer 2

Part 31. Outer Sleeve
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Part 33. Handle
Mat'l: Aluminium
Dims. not critical

Knurl
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M4 for grubscrew
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Section A-A Part 36. Pulley 19
2 off

5mm pitch 18 tooth
stock component
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F|96 Radius 5x that of
/_zgrinding wheel
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Cam Grinder Base @
Mat'l: 2 layers of 15mm ply
They attach the frame to the base and form Bearings (part 13) steel or iron angle. As for the angle plate,
the fulcrum about which the frame swings. The plain bearings can be made from steel the outer faces should be machined flat
with reamed bores and the smaller outer and perpendicular to help ensure general
Pivot pins (part 12) diameter a close fit in the respective holeinthe  alignment of the machine, photo 14. The
The two pivot pins are made to be a close brackets. The bearings are permanently fitted 10mm hole in each must be at the same
running fit in the bearings to eliminate to the brackets with Loctite or silver solder. height so that the frame is level, photo 15.
play but allow free movement. They are
permanently fitted to the frame with Brackets (part 14)
Loctite or silver solder. Two brackets are made from 30x30x4 ®To be continued

Machining the pivot brackets and tailstock angle square.
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TIPOF
Hot Melt Helper THE MoNT
2 . WINNER:

This month our lucky winner of £30 in Chester gift vouchers is Brad Amos, who addresses a practical problem | am sure many
readers have encountered.
Hot glue guns are useful in the workshop but lack holsters. When you set them down in the middle of a job they are apt to tip up and the
slightest twist in the flex can cause them to throw off a burning hot drop of glue on to your bench or your skin.

The simple stand shown in this picture holds the gun firmly and catches drips. It is made from two pieces of scrap plywood, with a notch in
the vertical piece to grip the gun. The wood is screwed to a heavy steel baking tray, (available from supermarkets) with an instrument-type
rubber foot screwed to each corner.

A possible future refinement might be a plastic tube to catch the drips and allow the resulting rod of glue to be recycled through the gun
after cooling.

Dr Brad Amos FRS

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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Barton Hill Way,

Torquay TQ= 8JG Visit our brand new website L - F
We ship anywhere M& world W"F“T tracytoo S.COIMN °

PRODUCTS e !' _ : Taper Shank Drill

: . HSS
* Taps and Dies * Endmills S
« Centre Drills e Lathe Tooling
¢ Clearance Bargains ¢ Reamers
* Diestocks e Slot Drills
¢ Drill sets (HSS) e Specials
boxed e Tailstock Die Holder
* Drills e Tap Wrenches

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

0 Tracy TO OlS Ltd Fax: 01803 328 157

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

SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED
CONTROL FOR LATHES AND MILLING MACHINES

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

MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES
HIGH PERFORMANCE INVERTERS The ‘original’ & best lathe speed control system.
For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available

240DV 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, including;
you to run a dual voltage (Delta wired) three MYFORD ML7, Super 7, BOXFORD, & RAGLAN lathes, Wood tum-

phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). | |Pre-wired ready to go! Power Range: 1/2hp, 1hp, 2hp and 3hp.
Built-in user keypad, display and Speed Dial, Super smooth control across entire speed range, giving chatter
Unique Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains supply.

performance. High Reliability, Made in the UK, ISC9001:2008 Quality Assured.
Fully CE Marked and RoSH Compliant. Ni
Compatible with our Remote Control station Pendants.
Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

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

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

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

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

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Long Lane, Warrington, |
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA aster C
E-mail: info@newton-tesla.com . i
Visit www.lathespeedcontrol.com for more information.

¢ wTsuBisHI
Ll AW ELECTHlC

Automation Dealer




Hands-On Shaping

- ATyro's Tale

lan Turner recounts his experiences with shaping in the workshop

twenty years ago, mainly because even

driving there straight from work, | usually
arrived later than the other students
and sometimes all the ‘good’ machines
(Colchesters & Bridgeports) were already
in use. The Shaper was not used by anyone
else that | can recall but Pete and Norm (the
instructors) assured me that it was a very
capable machine. | discovered they were
right and amongst other things | machined
a 10" x 7" surface plate, which I still use.
Unfortunately, the classes ended when the
workshops were moved to another site and
access to the machinery ceased too.

I'd acquired an old Lorch AB lathe
but spent a frustrating period trying to
distinguish between worn lathe problems
and my lack of experience. The Lorch was
not equipped with a vertical slide, so flat
surfaces had to be faced in the chuck. A
year or two passed and | saw an advert
for an Adept No 2 hand shaper, photo 1.
It was cheap, probably because no-one
wanted them at that time. Fondly recalling
my previous shaper experiences, | decided
the Adept might solve my milling problems
and drove to see the Seller. He was a
toolmaker, who easily convinced me to

I first used a Shaper at night class over

purchase his Victoria horizontal mill instead.

This seemed a great idea, especially as he
threw in the Adept and promised delivery
as part of the price. The mill didn't get
delivered (caveat emptor), so finally | had
to go and collect it with a friend and this is
how | simultaneously acquired a small hand

Acorntools 7 inch
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Adept No 2

shaper and a very heavy mill.

With the wisdom of hindsight, | now realise
that the Adept is akin to some hand tools,
in that they require physical co-ordination
and a good degree of skill and knowledge
to achieve acceptable results. | was sadly
lacking in all these departments and my
initial attempts to use the Adept were very

=
Clapper Box

Hand Shaper ”

disappointing (an understatement) and for a
while it lay unused.

Undeterred, some years later | acquired
an Acorntools 7" Shaper (similar to an
Atlas). Although described as a “benchtop
machine” it is a very well made machine
but fairly heavy at over 310lbs, photo 2.
The ram can travel 7", the table horizontally
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Uneven vice base

over 9" and vertically 5”. There are five table
feeds between 0.005" and 0.025" available.
The vertical slide travels through 3" and is
fed manually. There is a very convenient
clutch, with both stroke length and ram
positioning being easily adjusted.

By comparison, the Adept No. 2 is a
simple machine, with no automated feeds
or graduated dials, although still robust
for its size. It's a one ‘'man-power’ machine
entirely dependent on its operator for all
power and motion. Weighing 56lbs, the
ram stoke is a useful 6.5” with a cross-
slide travel of 5”. The table is 7" x 6" and it
can be moved vertically through 4", with a
vertical slide travel of 2.25".

The Acorn is in my main (unheated)
workshop, whereas the Adept is indoors
with my EW lathe (Described in MEW
222). It was learning to use the Acorn
that re-ignited my interest in the Adept,
which being fairly small and almost silent
in operation has proven to be a very
useful addition to my inside shop. I'm still
discovering new uses for it.

In use, the Adept can be tedious if
many cutting passes are required (e.g.
bulk metal removal) since it doesn’t run
on its own. It may surprise people that
| sometimes manual ‘shape’ with my
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1 by,
Machined Vice Base

eyes closed, as often there is no need to
watch the work. The sound and feel of
the cut is usually sufficient to monitor
progress, with my radio for background
entertainment. The Adept prefers sharp
(and potentially fragile) tools and is best
when taking modest cuts. It has no direct
feed measurement and the finish is
dependent on its operator’s ability to feed
consistently and ‘pull’ smoothly. However,
| use it in preference to hand tools, as it
can machine work far better than | can
saw or file it. With care it is capable of
precise results, even with smaller work.

In contrast, the Acorn doesn't get tired
(or bored) and can be left to work on its
own. It can use more robust tooling and
take deeper cuts, with larger feeds. It has
accurate feed dials and is capable of a
superb finish. It is powerful enough to cut
quite difficult materials. Whilst removing
large volumes of metal with the Acorn still
takes time, it is quite feasible to do so and
without undue effort. Angled or vertical
cuts, require a manual down-feed but are
not difficult.

Having two mills, there is always the
question of which machine to use but
if | need (for instance) to size or clean-
up scrap, rough castings or tougher

materials, then it will go on the Acorn, as
it will machine work that would quickly
dull my milling cutters. Any work that
requires a really good finish also tends
to get “shaped”. Shapers can generate
internal keyways, internal polygonal
shapes, prismatic sectioned surfaces,
gears, racks and of course simple
surfaces, all with inexpensive single point
tools. For most internal work there is no
choice but the shaper.

The Adept could be used to remove
large volumes of metal and I'm sure at
one time, some owners did so. However,
it really doesn't make sense to do this if
you have a better alternative (as | do). It is
though, often a convenient and accurate
way to remove smaller amounts of metal.
Parts that have been rough sawn to near-
size need their edges finished. They could
be filed flat but the Adept will quickly true
it. Another example was a quantity of
Gauge '3’ wagon axle-guards that needed
reducing in width. Sawing proved awkward
and the thin parts were getting distorted.
The solution was to clamp them to a steel
block and accurately cut them off, using
a vertically fed tool. Scale Gauge ‘3' 5/8th
Whitworth nuts require hex rod 1.24mm
across flats, which is hard to find, so I'm
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Modified Vice

experimenting with making my own.

To operate the Adept, | sit in front of
it, because both hands are required to
operate it. Other hand shapers (with
auto-feeds) might be different. | can see
what is going on (if | need to) although
I should add that | always wear glasses
and an Optivisor. The Adept can therefore
be quite an intimate machine to use.
Standing in front of the Acorn (when it's
running) is really the last place you'd want
to be and | operate from the right-hand
side, safely out of range of smoking swarf
and the work-piece should anything
really catch it. Powered shapers seem
deceptively gentle but | know mine is
potentially one of the more dangerous
machines in my workshop.

Turning, facing and milling are all
‘rotary’ cutting actions, in that either
the work is rotated past the tool, or the
tool is rotated over the work. The lathe
can undertake either action, however,
itis limited in the size (and weight) of
work it can safely rotate in a chuck, or
mill when using a vertical slide. Both
lathes and milling machines can therefore
be classified as rotary cutting tools. In
contrast, the Shaper (and its parent, the
Planer) are ‘linear’ cutting machines. The
Shaper cuts by reciprocating a cutting
tool over the work. The Planer reverses
this process by reciprocating the work
under a cutting tool.

On a lathe, the rate at which the work
rotates under the work is directly related
to the machines speed, albeit via gearing.
On a crank shaper the tool speed is a
function of the rate at which the crank-
gear turns and the stroke length. So, if the
stroke length is changed from 3" to 6", the
effective cutting speed will be doubled. To
maintain the cutting speed, the machine’s
speed has to be halved. Tables are usually
supplied to simplify this issue but it is
something that needs to be understood
when operating a powered shaper.

It is sometimes stated that a shaper can
use lathe tooling and whilst this is true
(and I have done so) there are differences
because of the different cutting actions
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V Rest Before

of the machines. Whilst the lathe can
take interrupted cuts, most turning and
facing consists of a continuous cutting
action, whereas the shaper always takes
an interrupted cut. The shaper therefore
requires space at either end of its
reciprocating motion to raise and lower
its cutting tool. It does this via a ‘clapper’

Hand Shaper ”

box, which is essentially a swivelling
tool holder, fixed on the forward stroke
but (normally) allowed to swing on the
reverse, photo 3. The tool needs to be
raised on the return stroke because this
not only stops the tool dragging on the
work but it's also when feed is applied.
This is why an Adept requires a level of
manual co-ordination, because whilst the
right hand is pushing the ram back, the
left must apply feed.

Because of the ‘interrupted’ cut, the
cutting edge of a shaper tool tends to
take a battering compared to that of a
lathe tool. The clearance (relief) angle for
lathe tools is usually about 7-8 degrees
but on a shaper, a 3-4 degree clearance
is sufficient and gives a stronger edge.
Figure 1 shows the side view of a typical
shaper tool, and fig. 2 shows it from the
front. In theory, the sharpest cutting
tools have large rake angles but this also
weakens the cutting edge, so the degree
of rake used is a compromise between

Back rake angle:
Steel - 2° to 8°
Castiron-0°to 3°
Brass - 0° degrees

Actual cutting angle
90° minus back rake

Clearance typically 4°

Typical Roughing Tool - Side
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V Rest Base - underside

sharpness and strength. The edge can
be made stronger by rounding it and
within reason, the larger the edge radius,
the stronger the edge and the better the
finish.

Referring back to the cutting actions,

a lathe tool cuts the work as it is rotated
towards it, whilst at the same time it is fed
across the work. A shaper tool effectively
has the work fed towards it but there is
no traverse during the cut, one reason the
clearance can be less.

Being ‘man-powered’ a hand shaper
needs sharp tools to cut well. A powered
shaper will often cut with tools that won't
work well on a manual machine, although
sharp tools are obviously beneficial on
a powered machine too. An unexpected
benefit of using a hand shaper was that
it developed an appreciation for sharp
tooling.

In my experience, hand shapers have
a tendency to ‘dig-in’, particularly when
the tool hits the front edge of the work.
The weight and momentum of a powered
ram is much greater than that of a hand
machine and it is easier to ‘stall' a hand
cut. If the tool slows sufficiently, it ceases
to cut properly and just pushes a burrin
front of it until it jams. It is important for
any shaper’s tool to fully clear the work
both front and back but on the Adept,

I try to fully extend my right arm on

the back-stroke, as otherwise there is a
tendency to ‘short’ pull. If the ramisn't
moved right back, it won't allow the tool
to clear or get up to speed on the forward
stroke, again causing dig-ins.

A slow, steady ‘pull’ generally works
best for me but this is also effectively
setting the cutting speed used and a
degree of feel is essential when working
with different materials. When shaping
cast iron, filing a chamfer on the edge is
recommended (to prevent chipping) and
this can also help with other materials
when hand shaping.

For surfacing, the Adept requires the
vertical depth of cut to be set before a
pass, with the left hand providing the
dynamic feed element. In terms of ease of
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Side cutting angle - 8°
End cutting angle - 15°
Tip radius - 1.6mm

Side rake:

Steel - 10° to 20°
Castiron-3°1t0 10°
Brass - 0° degrees

Typical Roughing Tool - Face

cutting, | prefer a lighter, smoother cut,
rather than trying to take too large a cut
and finding myself heaving on the handle.
Itis less tiring and ultimately more
efficient | feel. If a dig-in occurs, | just
back off and cut-back gently to that point
again, as trying to force the cut may shift
the work. I've also fitted a shorter handle
because | found myself regularly gripping
the original handle halfway down and it's
more compact for storage.

Dig-in can be a problem on a shaper for
another reason. If the cutting edge is in
front of the tools fulcrum point, the tool
may be forced further down into the work,
increasing the depth of cut and potential
for dig-in. The traditional solution was
to place the edge behind the fulcrum
either by the use of swan-neck tooling or
a combination holder that held the tool
to the rear. The tool is then forced away
from the work surface if it starts to dig-in.
The cutting edge of a shaper swan-neck

is therefore aligned with the bottom of

its shank, whereas lathe ‘swans’ normally
align with the top of their shanks (another
tool difference). However, the simplest
solution to dig-in on a hand shaper is to
use sharp tools and take lighter cuts.

My shaper tools are made from either
HSS or Carbon Steel and require forming
and sharpening. The first stages of
grinding give the tool its general form (or
shape) and clearances, which are decided
mainly by the type of cut required (as well
as the level of finish). Different shapes
are usually required for roughing and
finishing cuts on horizontal, vertical and
angled surfaces, as well as slotting and
cut-off work. The rake angles ground are
primarily decided by the kind of material
to be cut.

On brass | use a neutral rake, although
the tool must be sharp. | like carbon steel
tools for brass because they can be honed
to a very sharp edge, are easily shaped

Model Engineers’ Workshop



as form tools and (on a hand shaper) are
unlikely to get hot enough to lose their
temper. For steel, a balance has to be
made between sharpness and tool life
and (on a powered shaper) HSS can be
preferable. As already described, larger
rakes, fig. 3, give a sharper tool but it
may not last as long. Generally, when
hand shaping, | feel it is better to have
sharper tools and if necessary, change
them more often. Narrower tools cut
easier but may not leave as good a finish.
My off-hand grinding still needs much
improvement, but | try to use only the
front of the wheel. This is not only safer
practice, but the concave face so formed
is easier to stone.

Shaper operations often require the
tool to clear other parts of the work.
When cutting a 45 degree dovetail for
instance, the cutting tool must be able
to fit between the two work faces and
still cut into the corner. To allow an edge
clearance (on each side) of 5 degrees, the
tip angle would be 35 degrees. The tool
must also be long enough to reach the
bottom of the cut without the clapper
or vertical slide fouling the work or vice,
complicated by the need to rotate both
the slide and clapper box. The slide is
obviously set to the angle being cut but
the clapper box must be angled (even on
vertical side-cuts) to move the tool away
from the work on the return stroke or it
will rub. Before cutting, it is a good habit
to wind the vertical slide down, set the
tool sufficiently to finish the cut and test
that nothing fouls.

Tool holders enable smaller tools to
be used but they can also extend a tools
reach. They either hold the tool parallel to
the shank’s base (straight) or at an angle
to the base (angled). Angled tool holders
are useful in providing back rake (about 15
degrees), thus simplifying tool grinding.
The clearance and rake of tools ground
for use in angled tool holders is obviously
different from those used in straight
holders. Both straight and angled holders
can also be either left or right handed.
Handed holders are sometimes useful in
setting the correct cutting and clearance
angles between the tool's edges and the
work faces.

Another important aspect of shaper
work is work-holding, photos 4 & 5,
either directly on the table or by vice (the
vice generally being more convenient).

I was very fortunate to get the original
vice with my Acorn, which is low-profile
and has a rotary base. It is a very solid
and accurate vice designed specifically
for shaper use. No vice came with the
Adept and for a while an old Myford vice
was used. However, using the Acorn vice
convinced me that a rotary facility was a
very useful addition because it simplifies
aligning the vice's fixed jaw (or the work)
to the ram.

| was fortunate to purchase (very
cheaply), a rotary topslide/vice that was
from a combined lathe/mill machine.

January 2019

Hand Shaper

Cutting tool has 5° clearance
on either side of work.

Rough down with round nose tool,
finis
(but more fragile) tipped tool.

into corner with less rounded

V Rest — note the fine finish

It has accurately ground top and side
surfaces, a great help with vice/ram
alignment but there is a large gap under
the fixed jaw. The surface under the
sliding jaw was also very rough and
slightly convex, photo 6 enough that
support spacers rocked. Holes for small
jacking screws were tapped into the gap
and the surface re-machined, photo 7.
Whilst it is really too tall for the Adept,
its flat top (with useful tee-slot) and new
tapped holes for stops and fences make it
a useful accessory, photos 8 & 9.

In this description of my shapers and
their use, I've been unable to detail many
aspects of Shaper work, mainly because
there isn't space to cover everything but
also because it's not easy to do so. Some
folk seem to think that shaping is a fairly
straightforward affair but that's not been
my experience. Unfortunately, very little
has been published in ME/MEW about
shaping generally and even less about
hand shaping (something I've tried to
remedy here a little).

In my view, by far the best single source
of technical advice on Shaper use is
Delmar’s “Unit Course in Shaper Work”",
which is available for free download. It
was designed for classroom use and the

lessons are well illustrated and cover
every aspect of shaper operation. When |
hit a problem, | refer back to Delmar and
the answer is usually there, with some
detail I've ignored or forgotten. However,
whilst Delmar will provide knowledge,

it will not provide experience. The only
real way to learn Shaping is by doing,
most especially when it comes to hand
shapers, which definitely involve a good
deal of craft. Although | can now achieve
reasonable levels of work most of the
time, such as the V-rest in photos 10 -
13, things don't always go well and | still
have much to learn.

In summary, | really enjoy using my two
shapers, which are quite different in their
nature and use. The Adept is a versatile
modelling tool and I'm developing
simple accessories to further extend its
usefulness. The Acorn can do a large
variety of heavy machine work with very
simple tooling. As | own various lathes,
mills and shapers, | have the luxury of
choosing which to use for some jobs. |
find it difficult to explain the Shapers
attraction and when | hear the horny old
adage that “Shapers can make anything
but money” | just agree, as fortunately |
don't make a living from mine. For most
people, a vertical mill will be the only
other machine they will need in addition
to their lathe.

However, | often find myself using
my shapers even when there are
better, quicker, easier (take your pick)
alternatives. The only explanation | can
offer is that | enjoy using them (Shapers
are fun) and that I'm still learning how to
do so well (Shapers can be challenging).
I'm very lucky to have mine. m
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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’ Workshap 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" inc[uding SHOWMANS, BURRELLS and PLOUGHING etc.
® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.
® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered.

Telephone
for a fast friendly
service seven days
a week!

Cowells Small Machine Tool Ltd,

Cawnlly Srsall Maching Taak Lnd
Taling s, Litle Rantley, Calchmuter CO7 B5H Esms Enghaset
TeliFaz 44 [0}1206 151 792 w-med saberforwelliomm

www.cowells.com
Manufactures of high precision screwcutting lathes,
Bmm horological collet lathes and
milling mochines, plus comprehensive accessory ronge.
Talke directly to the manufocturer
— =

72

THINKING OF SELLING YOUR
LATHE, MILL OR COMPLETE
WORKSHOP?

and want it handled in a quick
professional no fuss manner?

Contact Dave Anchell,
Quillstar (Nottingham)
0115 9206123
07779432060
david@quillstar.co.uk

TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin
Don't forget to visit our self catering holiday cottages on: www.railwaycottages.org

-~ M-MACHINE
= Unﬁ & Forge Way Cleveiand Trading Estate
Darhngtan Co. Durham DL12PJ

Metals for. Model Makers

Contact us for.Copper, Brass, Aluminium,
=7 Steel, Fhospygr Bronze, etc.

PHGNE & FAX 01325 381300

e-maﬁ sales@m-machine co.uk
www.m-machine-metals.co.uk

MODEENGINEERS’

We will
collect, and
possibly in your
area today!

-_-_-4x+-_-_-_-_._

- ® Needa pm  fo
@ Need fine e
e We have lathes, mills,

Gonver 0
or model CN /i

5 TAPS & DIES

Exceﬂenr Quaimr manufactured-supplied

Enu;h box HQS taps dies cuts stainless
ME5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

Suffolk Steam

Specialising across Suffolk, Norfolk, Essex & Cambridgeshire
Great prices paid for all live steam models

Especially Polly loco’s, Stuart models, part built, out of certificate 3/, 5" or 7 %" gauge
Call Andrew on 07918 145419 or andrew@suffolksteam.co.uk

BUILD THIS WORKING MODEL
RADIAL ENGINES 11" Diameter

1" Bore x 1-1/8" Stroke Spark IgnitionOil Pressure & Scavenge Pump
9 CYL. 234 pgs. CAD drawings & Op sheets. Postpaid $170*

18 CYL. 286 pgs. CAD drawings & Op sheets Postpaid $185*
x Castmg add S50 * US Dollars

LEE K. HODGSON. 7895 Mitchell Farm Lane
Cincinnati, Ohio, 45242 USA PH 513-791-3098

www.AgelessEngines.com

www.model-engineer.co.uk

Model Engineers’ Workshop



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

dCC
odels

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

W

BRbWN & MAY 4~ SCALE We also stock a wide range of British made

AGRICULTURAL TRACTION ENGINE 1889, 9iag 4nC Soam bIINGS;
HIGH DETAIL DRAWINGS USING
WORKS ORIGINALS

Drawings, laser cut parts, castings
and materials now available.
Contact Yorkshire Model Engineer Supplies

for further information.

Tel: 01482 786 534

Or visit our website:
brownandmayminiaturete.co.uk

® Machining service ® Painting and lining service
® Laser and water cutting ® Ce marked copper boilers
® Buy and sell live steam models

Tel: 07487 268956
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Email: midlandlocoworks@gmail.com
Web: www.midlandlocoworks.com
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PRO ) .
MACHINE HI[|HI Juien

TOOLS LIMITED m EMCO

Tel: 01780 740936 pesenineneer ,»«.‘
Int: +44 1780 740956 PROXXON S{S:,ff-‘

Wabeco CNC Mill Wabeco Lathe -centres - 600mm
CCFALO DN SSEmiE o
* Power - 1.4 KW

=Table -500 x 200mm
»Z axis - 280mm = Speed - 140-
3000 rpm = Power - 1.4 KW

*Table - 450 x 160mm
*Z axis - 320mm
* Speed - 365-1800 rpm
* Power - 250 W

iz

Wabeco 1 : *Table - 500

. i | x 150mm ce"a!"
Mill td Mill
F1210 K | David

. *Z axis -
L 280mm * Centres - 500mm < Centre Height - 200mm 403
W ° Speed - = Speed - 100-1800 rpm = Power - 0.75 HP = Table -
‘. warranty 140-3000 rpm 420 x 160mm
* Power - 1.4 KW ACCESSORIES *Z axis - 300mm
— Lathe Chucks, Drill Chucks, Tipped *Speed -

100-3000 rpm
= Power - 1.5 KW

Tools, Boring Bars, QCTP, HSS Tools,
End Mills, Slot Drills, Machine Vices,

; Clamping Sets, Slitting Saws, Arbors,
Wabeco Boring Heads, Radius Mills, DROs,

CNC Lathe ccnsooo Rotary Table, CNC fits, Collet Chucks,

« Centre Distance - 600mm Coliet Sets, Flanges, Face Mills,

 Centre Height - 135mm PREIL IS A MUCh More... TECO Lathe MD 200

» Speed - 30-2300 rpm * Centres - 300mm
*NCCAD = Power - 1.4 KW * Centre Height - 52mm .
= Speed - 250-2000 rpm |
= Power - 250 W y

3 |

g —‘

~ MORE MACHINES AND ACCESSORIES ON LINE ;«—w
Our machines suit the discerning hobbyist as well as blue chip industry .’

We regularly ship worldwide PRO Machine Tools Ltd.

warranty ‘ Please contact us for stock levels and more technical detail
17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 30W

www.emcomachinetools.co.uk | * ecocncinctstom I

7-‘1 %




HOM AND WORKSHOP MACHINERY

.
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS -

\ ! > Tel: 0208 300 9070 - Evenings: 01959 532199 - Fax: 0208 309 6311
.@ ' 16 /" www.homeandworkshop.co.uk < sales@homeandworkshop.co.uk - £3750T'i!
>

£6450 Opening Times: Monday-Friday 9am-5.30pm « Saturday Morning 9am-Tpm  gESSSvers |mhe+g[lp
‘ £375 10 minutes from M25 Junction 3 and South Circular - A205

Stanier 55mm preusmn swwel
machine vice from NEW ZEALAND ™
‘Finest Engineering'

Harrison lathe
xerfical slide

= ek s
i e Bl | 11YFORD)GENUINE|PARTS

W v —_—— ) Purchased from Nottingham

Burnerd LO collet 4
chuck + collefs

SIP stratus 41050
3HP compressor

Neaas ™ ge5 |, £240
4 _ T Bvusomim?
:-E_; :
= o
N 4 i :=J :
&S, MKS Standard == Yorkleen WV150
= > &, staking tool sef™"W extractor - :
- - = '.' "-. " = w :"
" _ 240V 9 2 7 8 ;
- £165 =y o= MR e, A0, R":ﬁ'}?%? 575 | Qoomivem g
...... grinder/buffer ksmithismvil et
N ! M\ford Super'7 SIﬂITI(l Blg Bore |u!he +Tesla .!‘ £5950 | (tiicm;[:;) siuk:;! giﬂdf |2u3s't'cub|nei
‘T_ool cabinet complete el 750 inverter, excellent examplg - p—— ?
Te— T i £345

£695

g™t 7;!,.....—

Herbert 3MT 98 speed
geared head drill

- e
originalas/new!,

g < Tl.l "
Bench + 2 vices £225 B4 jow chuck i

i Myford Super 78 Plus Big Bore Imhe _W 21 — i
+ Tesla 750 inverter, cabinet stand £6950 | : . - g
~ excellent example INCring izt - s . ' |

Union 12" pede tal
grinder .

Myford 10-£49
non e
standard wheels

OPENDAYs  |WSNES Bl o ' Sl S
. om Senior Mi == o .
Friday 28th and ;2" D -
- x12"x
Saturday 29th December B T - Mngeplates | 5 Ch— 854" swivel/
. U B fpair) Boxford Little Giant tilt machine vice®
10AM till 4PM toolpost grinder handle &

s Elliot 3E geared head » ' Hegner Mullicit g SpeCiaI Deals! i PN \_-—‘.-"_!_-.'-'»
(powered down) .ol Union buffer + bﬁudes ~ T T . ,‘f!-;
= .I,V - - =X |ut- : ﬁ_’:}
£495 gy >
l e\
e c &
v /,;-—’ h’; "~ Clarke 917 vacuum Myford 254 lever i L)

co¥|e1 chuck.
Collets (each) £30

forming machine Aarkson tool and

= 3.5 TON 9ft forks palle truck £495 cutter grinder

| =

=

' | a" ........ E

- enford Turn o £30 T Myford M
| g each 4 Angle plates+ Super 7 Ri pus (German)
. 270 Pro C(NC. syt suri uece pI:tSes Bridge bed felts on/of& switch - - gol:ihesiehr/‘ sieudlﬁs tofit
Please PHONE to check availability or to obtain our list [ Urion 10" pedestal 2};’03"} us'ﬁrMuT?{P R
grinder riumph, Masti (olchesier (oh 6.5"x 40" centres
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT
: / SHIPPING
Just a small selection of our current stock photographed! WORLDWID. Eﬂ @ k @

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



X CHESTER
A, Hobby Store

Swing Over Bed 250mm
Swing Over Cross Slide 150mm
 Distance Between Centres | 500mm
| Width of Bed | 100mm
Spindle Bore 26mm
Spindle Taper ' MT4
Speed Range 50 - 2500rpm
Longitudinal Feed Range | 0.07 - 0.2mm/r
Metric Threads 0.2-3.5mm
Cross Slide Travel 1 15mm
Top Slide Travel 70mm
Tailstock Quill Travel 70mm
Tailstock Taper MT2
Motor 0.75kW (1hp)
Weight ' 145kg
Dimensions [ 1150 x 560 x 570mm |

Features: Digital Spindle Readout = Powered
Crossfeed «Variable Spindle Speed

Includes:
e 126mm 3 & 4 Jaw
Chucks

« Travelling Steadies
* Fixed Steadies

* Machine Tray

= Machine Stand

* Rear Splash Guard

« Lathe Tool Set 2

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 nofice



