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MACHINE
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Tel: 01780 740956
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- Wabeco produce quality [
rather than eastern quantity

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

warranty

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

700 x 180mm
«Z axis - 280 mm

* Speed - 140 to 3000rpm

* Power - 1.4 KW

= Size - 900 x 610 x 960mm

* Weight - 101Kg

Wabeco Lathe D6000

« Centre Distance - 600 mm

* Centre Height - 135mm

* Speed - 30 to 2300rpm

* Power - 1.4 KW

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

yeaf

warranty * | A“’ : | ]
Wabeco (}ﬁ o B
CNC Lathe CC-D6000 VT

* Centre Distance - *Size - 1215x
600mm 500 x 605mm
* 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 ‘ge“ﬂeﬁiﬁ:"e;o?“mm
« Centre Height - mm
D4000 = Speed - 30 to 2300rpm
v * Power - 1.4 KW

* Size - 860 x 400 x 380mm
« Weight - 71kg

‘. warranty

Wabeco
CNC Mill
CC-F1410 ¢

* Table - 700 x 180mm

«Z axis - 280 mm = Speed -

140 to 3000rpm
* Power - 1.4 KW

P
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Maschinenbau Hobbymaschinea

f Size - 950
x 600 x 950mm
* Weight - 122Kg

MORE MACHINES AND ACCESSORIES ON LINE

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

We regularly ship worldwide PRO Machine Tools Ltd.
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 PEQ 3DW

www.emcomachinetools.co.uk | iceenconschinetools.conk
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On the

Editor's Ben

Who Knows Where the
Time Goes?
Some time in 1999, my father told
me there was a pile of magazines
| could take home if | wanted. It
turned out to be a mixed bag of
Model Engineer magazines, mostly
from the 40s and 50s. About a week
later, we headed off to a family
holiday in South Devon. | don't recall
too many details, but | know | spent
a great deal of time reading through
all those magazines.

As a boy | showed the usual
devotion to Lego, Meccano and,
of course, Airfix kits. My dad was a keen Aeromodeller, although by the time | was old
enough to start making my own models he had largely moved onto model boats. As
a teenager, | made Vic Smeed'’s ‘Whaleback’ air-sea rescue launch, an underpowered
model | would transform with a ‘buggy motor’ some twenty years later. | also got
into electronics and dabbled with logic chips. Electronics stuck and, despite studying
environmental biology, | worked briefly for a company set up by friends to make
computer hardware.

In the end | did follow my interests in wildlife and conservation for many years, but
| always kept up my hobbies although there was a long, frustrating, time when my
workshop was rarely more than a table
and some hand tools. When | finally had
a family and our own home, a workshop
was not long in coming, and reading
those magazines on holiday crystallised a
childhood ambition to have, and learn to
use, a lathe.

It would make most readers wince
if they saw my early mistakes, using
oddments of scrap and improvised tooling
to make a strange steam engine, held
together by solder and random BA fixings.
Remarkably it worked when supplied
with compressed air, but my first ‘real’
steam engine was a Stuart 10V, which was
still the classic ‘first project’ just twenty
years ago. This was followed by a peculiar
design just to investigate Stevenson's
reversing gear (in the photo) then to an
interest in modelling real world machines.

Since then, | have learnt a lot and like
any field, “the more I've learnt, the more
there is to know". Twenty years on, |
have a garage-sized workshop, and it
brings me great pleasure. While | potter
about, slowly advancing several model
engineering projects, | find my main use
of it is to make parts to support my other
hobbies and interests.

I do wonder what | might have done if
it were not for that pile of magazines?

/ .




Send £2 (refundable)
for our latest workshop
catalogue or visit our
website

Hemingway

Hemingway Kits
126 Dunval Road, Bridgnorth
Shropshire WV16 4L.2
United Kingdom
Tel/Fax: +44 (0) 1746 767739
Email:info@hemingwaykits.com

www.hemingwaykits.com
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Discerning craftsmen the
world over trust Hemingway
Kits to add precision,
productivity and capability
to their workshops.

Order with confidence frem
our 40 page catalogue or
secure website and add real
“satisfaction” to every job.

@® TOP DESIGNERS
® HUGE RANGE
@® GREAT SERVICE

« AMADEAL Ltd -

www.amadeal.co.uk

See our vast range of mini-lathes,
bench lathes, milling, grinding and boring

We stock all kinds of spare parts for all of the
machines that we carry. If you require parts and
they're not listed on the website, drop us a line
or email us and we might be able to help you.
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www.]eadon.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, Moore & Wright, Mitutoyo, Seco, etc.
New stock added daily.

\_ enquiries@jeadon.com | 07966553497 Y,
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Just a small selection from our current stock

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

Denford CNC Microrouter, 1ph, £475.00 plus vat

Toolco VM 32 Vertical Mill with Stand,
Variable Speed, 1ph, Vice, Chuck,

Colchester Sudent 1800 Gap Bed Lathe, 3ph,
£3750.00 plus vat.

£1250.00 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 toall parts of

Sm—
VisA
s

Opening times:

the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment.

9.30am -lpm & Z2pm — Spm Monday to Friday. Closed Saturdays, except by appointment.

telephone: 01903 892 510 * www.gandmtools.co.uk * e-mail: sales@gandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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established 1895 Build and drive your own ‘POLLY Loco’! uxiwr

Centrifugal Casting & Mould m . " E'S
Making Machines, White Metal

Melting Pots & Hand Casting Alloys

British Made with a Proven Track Record

Fully machined kit to build our latest coal
fired 5" gauge loco. Easily assembled by
novice builder with hand tools only.

With 10 other distinctive Polly kit build locos
to choose from there is something for
everyone (and we also sell drawings and
castings for fine scale models).

N
Kit price £7044 inc VAT & UK delivery, other 5” gauge kit locos from £5716

mpersee . The rugged POLLY designs provide for reliability and longevity,
= £ with performance to match the experts. Manufactured using

concerns regarding support or
spares availability. Customers are it
welcome to visit our Nottingham workshop to meet the 3
team, discuss requirements and see our facilities.

www.tiranti.co.uk
Tel: 0845 123 2100

Modelling Moulding Tools & Materials,
Pewter, White Metals Alloys, Bearing Metal, Silicone Rubbers,
Polyester, Polyurethanes & Epoxy Resins,
Including Fastcasts, & Clear Resins,

Don’t forget Polly is one of the largest
suppliers of fittings, drawings,
' castings, materials, parts etc to model
engineers. See us at exhibitions,
worldwide mail order.

Professional range of Cold Cure Silicone Rubbers Catalogue available £2.50 posted and enquire for further details or vitt our website whese you will find other Polly Locos,
Kits, drawngs and castings for scale modets and comprehensive ME Supplies.
27 Warren Street, London, W1T SNB 0207 380 0808 Polly Model Engineering Limited www.pollymodelengineering.co.uk
and Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
3 Pipers Court, Berkshire Drive, Thatcham, Berkshire, RG19 4ER Loy Eatoy, Notmgsem SE10200 a4:sale3 Spoimmodelengineering o ok
The

Steam Workshop

Now Incorporating D.Hewson Models

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

7 1/4” A1X Terrier

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

Enthusiasts
For Enthusiasts

, 07816 963463
www.steamworkshop.co.uk
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9 Drill Press Vice Clamps
An alternative take on drill vice clamping
from Barry O'Neil
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Alook at sharpening endmills with this
increasingly popular grinding option by
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This month Rob Footitt completes the
scriber parts and moves on to making
assemblies.
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constructing these useful stepped chucks.
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Peter Shaw shares his experiences and
compares using different types of lathe
tooling.

46 A Cam Grinding Machine
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series on making this device for grinding
single and multiple valve camshafts.
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SUBSCRIBE TODAY!
GET YOUR FAVOURITE
MAGAZINE FOR LESS
DELIVERED TO YOUR DOOR!

59 Gib Tightening and Machine
Lighting

Some useful tips from down under,
courtesy of Jim Byers.

60 Living with a SIEG SX3
Milling Machine

Austin Hughes recounts the story of his
machine over eight years.

67 An Enlightened Alba-2S
Takes Shape

Joseph Noci, in Namibia, turned his many
skills to refurbishing then computerising
this sturdy shaper.

See page 50 for details.
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Coming up...

in our next issue

Coming up in our April issue, number 279, another great read

Regulars

3 On the Editor's Bench

Who knows where the time goes?

12 Scribe A Line

Letters from readers around the World.

65 Readers’ Tips
The ‘Boring Head Lapping Machine'

58 Readers' Classifieds

Another selection of readers for sale and wanted ads.

710n the Wire
Areport from the London MEX in January.
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ON THE COVER

This month'’s cover shows Joe Noci's
computer numerically controlled Alba

»

Tive Shape of Things to Come?
ACNCAlbaShaper g
2S see page 67 for full details. ¥ MORE OUTOF YOL

March 2019

HOME FEATURES

WORKSHOP

EVENTS FORUMS ALBUMS

Visit our

Website

www.model-engineer.co.uk

Why not follow us on Twitter:
twitter.com/ModelEngineers hashtag #MEW
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THIS MONTH'S BONUS CONTENT
Log on to the website for extra content

Visit our website to access extra downloads, tutorials, examples
and links to help you get the most out of your free Alibre
Atom3D Licence:

www.model-engineer.co.uk/alibreatom3d

=

Any questions? If you have

any questions about our Alibre
Atom3D, Lathework for Beginners
or Milling for Beginners series, or
you would like to suggest ideas or
topics for future instalments, head
over to www.model-engineer.co.uk
where there are Forum Topics
specially to support the series.

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

Super 7 Headstock Bearings

M Advice and guidance on setting the bearings of Myford
lathes.

Where are the Shaper Users?

M All over the place it seems! If you are a shaper user join in
and share a photograph.

Part Built Alichin 1.5 Inch

B The trials of finishing off a part-finished model traction
engine.

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

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS




Ex- display Visit Our Aylesford Show Room!

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

Request

¢ Garden Rallways ==

01622 793 700

el VISA £55 €D €&© www.dream-steam.com

Locomotives | Rolling Stock | Track I Accessories | Upgrades I Fixing kits & Washers I Chuffe G Scale Figures I Curve Setters

BRAND OF THE MONTH: MAMOD

Telford MTELGO £452.00 DON'T FORGET!
MKl MK3 From £336.00 e —
Saddle Tank MST From £336.00

Brunel MBrunelOG £440.00

Boulton 1351BO From £325

Tram 1351TR £495.00

Brunel Goods Set BGS-CC-N  £520.00

Tender MTDR £39.00

Tanker MTNK £39.00

Goods Wagon MGWN £44.00

Guards Van MGVAN £50.00

Telford Tender MTDR-T £45.00

A FULL RANGE OF THE
NEW BATTERY RUN MAMOD
LOCO'S IN STOCK

“In stock as of 07/02/19, please note these loco's may no longer be avadable, che
Please note basic range takes 4 weeks from inital order and other locomotives are in batciies
Batch dates will be in product description. Locomotives i stock will state instant dspatch available

PECO ROUNDHOUSE DSW BACHMANN

32mm (SM32) Track In Stock Now" Upgrade Cylinders DSUPCYL £72.00 Percy and the Troublesome Trucks Set 90069  £390.00
Flaxi Track - 12 Pack SLE0Ox12 £11000 Sammie 2awm & 45mm FE60 Ceramic Gas Burner Set DSUPGBS £90.00 Thomas with Annie & Clarabel Set 90068 £390.00
Flexi Track - 4 Pack SLE600x4  £3800 Bere  Maroon 32mm £660  Theee Wick Meths Burer DSUPIWMB £45.00 Thomas' Christmas Delivery 90067 £410.00
Flexi Track - Single SLE0Ox!  £1000 Bere  Bue 32mm £660  Dead Leg Lubricator DSUPDLDL £29.00 Toby the Tram 91405 £25000
Setrack Curve - 6 Pack ST606x6 £4800 Berie  Deep Brunswick Green 32mm £660 Staam Regulator Kit DSUPSRK £3500 Thomas the Tank Engina 91401 £22500
Setrack Curve - Single ST605x1 €850  Berie  Yellow 32mm £680  Small Brass Chimney Cowl DSENSMCWL ~ £400 James the Red Engine 91403 £230.00
Satrack 38 Radws Curve - Single  ST607 £850  Little John, DHR Biue, Red Buffers £602  Brass Cab Hand Rails DSENCH £420 Annie Coach 97001  E80.00
Setrack 38 Radius Curve - Six Pack  STG07x3  £48.00  Littie John, Victorian Maroon, Chevron Buffers £602 Brass Sude Tank Hand Rails DSENSTHR £520 Clarabal Coach 97002  £80.00
Right Hand Point SLEBDS £4500 Bulidog Victonan Maroon, Chavron Buffers £634 Brass Smoke Box Hand Rails  DSENSBXHR £3.10 Emily's Coach 97003  £80.00
Lef Hand Posnt SLE696  £4500 Clarence, Brown, RIC, Insulated wheels £1,710  Cylinder Covers DSENCYCV £12.00 Emily's Brake Coach 97004  £80.00
Y Point SLEGST  £4500 Kabe Deep Brunswick Green, R/C Insulated wheels £1,595 Brass Sand Boxes DSENSBX £12.50 Troublesome Truck! 08001  ES0.50
Small Radius Right Hand Turnout SLERS1 £4500 Russell Deep Brunswick Green. R/C Insulated wheels 32mm £1.910  Brass Tank Tops DSENWTT £940 Troublesome Truck 2 98001  £5050
Small Radius Left Hand Turnout SLEES2 £4500  Lilla Maroon, R/C Insulated Wheels 32mm £1.809 Lubricating Od SWLUB30 £3.00 Ioe Cream Wagon 98015 £56.00
Wagon Tumtable and Crossing SL627 £2000 On Order Please nowe all loco's ‘on order  Meths Bumer Wick DSWWKE £1.80 Timouth Mk Tank 98005  E£39.00
Rail Joiners - 24 Pack SLE10 £350 LadyAme Due April 2019 can be attesed 10 your own Curve Tipped Syringe DSWCTS £210 S.CRufley 98010 E70.00
4Smm (G45) Track Lady Amne Due Jan 2020 specification requirements 460 Steam Oil 500m! DSW460SO500 £550 Explosves Box Van 98017  £56.00
Flexi Track - Six Pack SLI0OXE £7900 By Due TBC Deposil of only £200 required 220 Steam oil 500mi DSW22080500 £550 Open Wagon Biue 98012 £56.00
Flex Track - Single SLOOOK  £15.00 MSS Solid Fual Tablsts 930001 £350 Opan Wagon Red 98013 £56.00
Shbiack Cuvs - Bl Pack STo0S:6  £4000 Maroon Tender (32mmidSmm) 911403 £5300  \water Filler Bottle DSWWFB £400 Sodor Fruit & Vegetable Co, Box Van 98016  £56.00
Setrack Curve - Single ST905x1  £apg  Oreen Tender (R2mmidSmm) 911405 £5300  perns Fitter Bottie DSWMFB £300 Sodor Fuel Tank 98004  ES6.00
Sotrack Straight - Six Pack STo026 £4000 DBlack Tender (32mmvaSmm) 911401-BL  £5300 Spitatul Brake Wagon 98021  E70.00

Setrack Straight - Single STo02x1  fago  Bie Teader (32mmidSmm) 911402BL  £5300
Right Hand Point 51995 £60.00 Mawon Passenger Coach (2mmidSmm) 911201 £5300 V Durmp Car (Cxide Red) 92504  £46.00
Lo Hand Point 1986 6000  Blue Passenger Coch (32mmidSmm) 81201BL  £5300 Set-a-Curve ' Fiat Wagon with Logs 98470  £79.00
Point Motor Mounting Plate PLB £160 LogWegon (32mm/4Smm) 911501 £53.00 Availaile 1 32mam i 45 LS" Skalelon Log Car 98450  E79.00
Metal Rail Joiners - 18 Pack SL910 ge0p  Goods Van |3:m455mz :11(1%' %::nog \\,:ilthdﬂe |':|e m aﬂf Rad"‘:m t-‘sx. Swomgr';we :2221: :3:&

Joiners - Guards Van (32mm/d! ) 001 5 awi ran of i Speader =)
mﬂ:ﬂ‘.np‘f"n ;tg:; Eé.',g Coal Wagon Grey (32mm/dSmm) 911505 £5300 98 “LS* Speeder Santa Fe 96252 £90.00
Coal Wagon Unpainted (J2mm/45mm) 911505-1 £5300 £ 1 5
Pai of Flat Bad Wagons (32mm/4Smm) 911301 £57.00

Straight Track 910003 £3400
SUMMERLANDS CHUFFER Curved Track 910005 £3400
Left Hand Point 910001 £24 40
The.se highly davelqped and preci;lon Pioht Hand Poiet i S
engineered chuff pipes that can bring Side Tank Locomotive (32mmi4Smm) 909003 £20000 (Available in Blus, Black. Green & Marcon)
the real sound of a working steam loco Saddle Tank Locomotive (32Zmmvd5mm) 509013 £23000 (Avaiable in Black. Green & Maroon)
A wide range .m,g in stock! Side Tank Locomotive Kit (32mm/45mm) 908011 £19000 (Avadable in Biue. Black. Green & Marcon)
- SLATERS
Specials can be ordered on request Festiniog Railway Ashbury Frst Class 4-Wneel Camiage Kit 16C01  £73.50
Festiniog Railway Third Class Ashbury 4-Wheel Carriage Kit 16C02  £7350
£2 9 Denorwic Slate Wagon Kit HBW01  £20.00
Festiniog Railway 2 Ton Braked Siste Wagon Kit 1BWI3  £26.60
. Festiniog Railway 2 Ton Unbraked Siste Wagon Kit W04 £25.40
inc. P&P War Department Light Raibways K Class Skip Wagon Kit  16W08  £20.00
Dsnorwic Quarry Slab Wagon Kit WBW08 £25.50
Dinorwic Quarry “rubbish” Wagon Kit 16W00  £26.50
Slaster's Mek-Pak 0502  £500
Slaster's Mek-Pak Brush 0505 £370

VL LA
1 EUROPE Plc?

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

facebook

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



Drill Clamps ”

Drill Press Vice
Clamps

Barry O'Neil offers his
take on drill vice clamping.

ike many, | own a standard drilling
Lmachine. The style with the round
table with radial slots for supporting
the work and to which a vice can be
clamped, photo 1. | have a vice on the table,
the type with the slotted flanges on the
side to allow it to be bolted to the table.
While | used bolts for security, the limited
range of movement meant that many
holes to be drilled could not be lined up
without constantly undoing and replacing
the bolts. Inevitably the machine was
often used with only one bolt in place or
in some cases none. Some minor hits from
revolving workpieces and some near misses
prompted me to try to come up with an
alternative clamping arrangement.

The clamping approach used to hold
workpieces to milling machine tables
seemed to offer possibilities. The concept
was to use a clamp alongside the flange
of the vice tightened by a bolt passing
through the clamp into the table slot.
Photograph 2 shows the completed
clamping set up in place.

| developed a prototype, photo 3,
to explore the concept. The prototype
clamps were made in pieces to simplify
construction. | found that with some minor
modifications to the vice | could greatly
extend the range of movement available,
the clamping force was considerable, and
the procedure was very much quicker to use
than the standard bolt arrangement.

The clamps work with a bolt through the
drilling machine table as before but with
the modifications to the vice so the vice can

Some minor hits from
revolving workpieces
and some near misses
prompted me to try
to come up with an
alternative clamping
arrangement.

jumm—————ee | The standard style drilling machine

March 2019 9
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Wingnut

Version 1of the clamps

10 www.model-engineer.co.uk

A close-up of the drilling machine vice
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Drill Clamps ”

slide in all directions, extending the range
of movement. The force is applied via the
bolts and only one half a turn of a wing nut
underneath the table is needed to lock the
vice in place.

The general arrangement is set out in
fig. 1.

The concept worked very well so |
redesigned the clamp body to be a single
item, photo 4.

The Clamp Body
For each of the two clamp bodies | used
a piece of 32mm diameter steel, faced on
both ends. The slot is milled to dimension X
(fig. 1). This is the only critical dimension in
this operation as it provides the clamping
force. As each vice will be different,
dimension X should be 0.1mm less than the
height of the flange on the vice.

Each clamp has a shallow lip that fits
into the slot in the base flanges of the vice.
When adjusting the position of the vice,
with the clamps loose, the clamps follow the

)

L1L1111131Y

The stronger keep plate fitted to the vice - a few attacks by the tin - -
moths evident Milling the base of the vice parallel to the jaw sliding surfaces

movement of the vice and when in position
to drill the hole they can be quickly locked
in place with the wing nuts.

Itis preferable for the holes for the
clamping bolts to be as close to the
clearance slot as possible.

| threaded the holes M6 and epoxied
some threaded rod into place, protruding
far enough to pass through the table and
hold a washer and wing nut below the table.
In use one can easily reach under the table
to tighten the wing nuts.

Modifications to the Vice

In simple terms the vice has narrow slots
milled into the top of each side of the flange
2 into which the lip on each clamp is a sliding
y ?i”“ v — - fit. The vice is shown in photo 5 and photo
15 B - 65showsthe groove in the flange. | also took
8 the opportunity to make some adjustments
to the vice to improve its performance,

3 including adopting Harold Hall's suggestion
FL SR : of adding a more substantial keep plate

n 2 of the clamps under the moving jaw, photo 7. | also took

v A REETE

Versio
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a light surface cut along the bottom surface
of the vice base to ensure that the base and
the jaw slides were parallel. The vice was
supported on parallels bearing on the jaw
sliding surfaces to achieve this.

The slots along the top of the vice base
flanges are then milled, making sure not
to break though at each end (this is not
essential but aids moving the vice about the
table by keeping the clamps captive).

It may be necessary to clean up the tops
and sides side of the flanges if the casting is
a bit rough.

Another Version
I was so pleased with the redesigned
version that | decided to try a slightly
different approach for another vice | had.
This vice required a lot more attention to
make sure the clamp system would work
effectively. As | did for the other vice |
skimmed the base to make sure it was
parallel to the moving jaw sliding surface. |
set the vice upside down resting on parallels
bearing on the moving jaw slide ways to
take a light cut cross the base, photo 8. In
addition, the casting was so rough that |
had to face the side of the flange and its top
to ensure smooth operation of the clamp. |
supported the vice on packing to clear the
mill table and faced the sides and top of the
flanges. | then milled a slot along the top
of the flange to take the lip on the clamp
body. This style of vice, with a central shaft
to guide the moving jaw, does not need a
more substantial keep plate.

For the clamps for this vice | used a two
50mm pieces of 25mm square steel faced
all round as the clamp bodies and with the

In our

ext

The vice as machined for the version 2 clamps - note the milled groove, and the faced top and

sides of the flange

same concept of the lip and threaded rod
protruding below the table for the locking
nut, photo 9. Although this design was as
effective in locking the vice in place, it did
have one slight drawback. As dimensioned,
the edges of the clamp can slip into the
slot in the drill machine table if you are not
careful. This has been cured by fitting a
short spacer, made from some black nylon
from the useful oddments bin, to the bolt to
keep it centred in the table slot, see photo
9. This spacer must be shorter than the

drilling machine table thickness to allow the
bolts to tighten the clamps.

While | have not seen other designs that
work in this fashion, there is very little in the
model engineering world that hasn't been
tried before. However, | have found this
to be a very useful innovation. The clamps
are quick to apply and really hold the vice
securely, photo 10. | have drilled 25mm
holes using them with no movement of the
vice. In addition, the sliding action of the
vice helps to keep the table clear of swarf. m
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The April issue, number 279, of Model Engineers’
Workshop has a great selection of articles:

Make Graham Meek’s Myford Tailstock
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Roger Froud’s Workshop Crane.

Howard Lewis makes extra fine-feed
gears for a Mini Lathe.
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Readers’ Letters ”

Scribe aline

YOUR CHANCE TO TALKTO US!

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

A Mystery Flywheel in Russia

Dear Neil, Collecting and restoring steam engines is my hobby.
Recently in the village | found on an old water pump flywheel from
a steam engine, it'’s all that's left of it. Could you help determine its
origin, what kind of machine it was and whether it was produced in
England? | want to tell a little history of this flywheel, its location
Nizhny Novgorod region, Nizhny Novgorod district, Bezvodivka
parish. The village is located on the Volga river. It has a lower coastal
part and has a high hilly slope. At the bottom of the river there was
a pumping station, which pumped water into the upper part of the
Waterless water tower. This flywheel is part of that machine.

We are engaged in the restoration and restoration of steam
engines. If we can identify the flywheel and have a photo of this
steam engine, we'd like to recreate it.

{

Vadim lvanov, Russia.

Here are some photos of the mystery flywheel and an example
of an outstanding engine restoration by Vadim and his
colleagues. If anyone has an idea, | can forward more picture of
the flywheel and marking on the rim by email - Neil.
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Dear Neil, in response to Geoff Perkins’ correspondence entitled ‘Old Lathes in Tasmania’ in the December 2018 addition, | think that the
mystery machine in pictures 1and 2 is a Drummond ‘Pre-B' type.

Attached is a picture of mine, which is awaiting restoration. Mine came without the treadle drive, so I'm thinking of eventually hooking it
up to the lineshaft I'm building at my workshop in France.
Hope that's helpful.

Gary Ayres, France
Well, it's been identified already, but | can’t resist pictures of old lathes - Neil

Dear Neil, my aim is to record and, if possible, publish a comprehensive history of the paddle steamer PS Ryde and | have started serious
research towards that goal. To flesh out the story | need personal accounts of life on board and all the little incidents that make a story “real”.
Hopefully some of your readers will be able to assist in that.

| have no connection with the various PS Ryde preservation attempts, it's just something that | think needs doing before it is too late. |
hope to interest a commercial publisher to get the distribution channels, but it is not a “commercial enterprise” from my point of view - | fully
realise that I'll be lucky to get back what | spend on research.

Any help readers can give would be appreciated.

Richard Halton

Problem Nut

Dear Neil, | was wondering if any readers could help? | have a Colchester Bantam, bought some time ago. An excellent machine but | am
unable to undo the Top Slide nuts as they are quite rounded over. Up to now have had no need to alter the setting but | now find that | need
to do some taper turning. Has anyone any suggestions as to how | can loosen these nuts so that | can replace them? Thoroughly enjoying the
latest issues of Workshop, especially the Cam Grinding Machine, which is half built, bolted rather than welded together.

Jeremy Moore. Somerset.

14 www.model-engineer.co.uk Model Engineers’ Workshop



Tracy Tools Ltd

Unit 1, Parkfield Units, - %
Barton Hill Way, " K -

Torquay TQR 8JG Visit our brand new website | ..
We ship anywhere e world er. tr acytoo S.com

PRODUCTS . - Taper Shank Drill
eTapsandDies  *Endmills ps
* Centre Drills « Lathe Tooling
* Clearance Bargains * Reamers
* Diestocks * Slot Drills
* Drill sets (HSS) * Specials

boxed * Tailstock Die Holder
* Drills * Tap Wrenches

* Drill set (loose) HS * Thread Chasers

Tel: 01803 328 603

QTracy TOO]_S Ltd Pax: 01803 328 157

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

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

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,
MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES

HIGH PERFORMANCE INVERTERS The ‘original” & best lathe speed control system.

For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available
240V 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, including;
you to run a dual voltage (Delta wired) three MYFORD MLZ, Super /, BOXFORD, & RAGLAN lathes, wood tumn-
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, ISO9001:2008 Quality Assured.

Fully CE Marked and RoSH Compliant.

Compatible with our Remote Control station Pendants.
Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

Remote control station Pendants suitable for use with
all our Mitsubishi Electric and IMQ iDrive Inverters.
Industrial grade push buttons and controls.

Featuring START, STOP, FORWARD, REVERSE,
RUN/JOG, & Variable Speed potentiometer.

3-wire control - Behaves like 38 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 c

| B 1 W AUTOMATION SYSTEMS

Automation Dealer

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




In with CBN Grinding
out with dressing

and the dust

Keith Johnson looks at an alternative abrasive that is becoming an increasingly

popular choice

Grinding - 6mm to 20mm Diameter Cutters

N
Grinding - up to 6mm Diameter Cutters
Note Change in Wheel Mounting Direction
W
B » =

CBN Wheel Identification And Use
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:Grinding positions on CBN wheel

A - End gashing - 6mm to 20mm dia.

'B - End gashing - up to 6mm dia.

C- Alltooth ends - primary & secondary |

'Wheel mounting direction - 6mm to 20mm dia. |
|1 - Gash end of cutter using section A
|2 - Grind all end angles using section C

'Wheel mounting direction - up to 6mm dia. |
|1 - Gash end of cutter using section B

2 - Reverse mount wheel

:3 - Grind all end angles using section C

16 www.model-engineer.co.uk
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CBN Wheel Fitted to Machine

Background

Forever and a day | have ground HSS

Steel cutters using white Aloxite wheels of
various shapes, on several different makes
of tool and cutter grinders. When | made
my look-alike all steel fabricated Quorn
for home workshop use | continued using
all the same type wheels. One problem
however is common to all grit-based
wheels, that is dressing and shaping prior
to grinding.

»

a

Rocking Lever Counter Balance

March 2019

| remember quite clearly in the original
Quorn book it is suggested that taking the
machine outside is the best option when
dressing or shaping wheels. | have never
taken my machine outside but have tried
to minimize the dust with the workshop
vacuum cleaner acting as an extractor;
always dreading the time when | need to
get the dressing tools out.

Let's update the system by getting CBN
Wheels on this cutter grinder.

CBN CGrinding ”

The majority of my end mills are the
traditional type, with a central hole simple
and straightforward enough to regrind,
but always needing to be re - gashed at
some time. Now that all my milling is done
with CNC the cutter ends are often best
ground to be centre/plunge cutting, This
will require a different method of grinding,
similar to that of a slot drill with ‘one tooth
across centre’ (also known as ‘long and
short tooth’).

N

¥
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The end result is a wheel
that will sharpen all end
sections of an end mill,
cuts very cool, never
needs dressing, never
changes shape, never
breaks and lasts for years.

However, during searches for CBN
Wheels to update grinding methods,
up pop details of the EMG12 and EMG
20 Grinders. | have seen them around
frequently, but have never stopped until
now, to consider how the grinding ports
are arranged in relation to the horizontal
CBN wheel.

Searches soon revealed the EMG 12/20
system from Arc Euro Trade together
with badge engineers selling the same or
similar product. I could not justify spending
so much money to sharpen, in my case
relatively few cutters (but | do like a lot of
the features it offers).

The main attraction is the three part
compound wheel, providing a choice of two
angle sections, used for wide or narrow end
gashing, covering cutters of two diameter
groups. The flat face section is for grinding
both primary and secondary end cutting
and clearance angles on all sizes of cutter.

One of the abrasive choices is cubic boron
nitride (CBN) this is the second hardest
material known to man, and perfect for dry
grinding of HSS Tools.

This type of wheel consists of a turned
steel body onto which is electroplated the
required grade and density of CBN abrasive.
The end result is a wheel that will sharpen
all end sections of an end mill, cuts very

DIAMOND & CBN

GRINDING WHEEL
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Modify

CBN Wheel Mounting

Make Two Flanged Bushes

cool, never needs dressing, never changes
shape, never breaks and lasts for years.

This is definitely the abrasive and
compound wheel shape, for my tool and
cutter grinder.

Grinding Wheel Shape

| decided to purchase a 100mm diameter
CBN wheel for the EMG 20 from one of
the sources already mentioned. Drawing
fig 1 details its sizes and intended
method of use on my grinder.

The alternative is to accurately turn the
steel body, then have the electroplating
with CBN done by a local specialist.
Another trawl of the Internet has turned
up several possible options within a

Using Long Gauge Block

reasonable distance from where | live in
the West Midlands UK.

Recommended CBN Wheel
Speeds
The recommended operating speed for dry
grinding HSS tools with CBN is quoted as
4000 / 6000 Feet / Minute. With a 100mm
or 3.937" diameter wheel this equates to:
For 4000 FT / MIN, rpm = 0.2618 x 3.937 x
4000 = 3880 RPM
For 6000 FT / MIN, rpm = 0.2618 x 3.937 x
6000 = 5820 RPM

| have several motor pulleys that have
been made to achieve various wheel spindle
speeds previously, so one can be fitted to
suit the above correct speed.

Model Engineers’ Workshop



CBN Grinding ”

sebibany

However, spindle speed is now about
abrasive cutting specifications and not the
safety issue of grit based wheels exploding
due to excessive spindle speed, hence the
large working range.

Grinding with CBN Wheels
Itis considered best practice to apply
all “cuts” against the wheel in a plunge
grinding direction, this protects wheel
corners from any slicing actions. With
this in mind | have fitted to my grinder
an improved adjustable counter balance
weight system to the rocking assembly.
This consists of two flat strips each 12mm x
3mm x 250mm secured to the rocking lever
and protruding rearwards. Sliding on these
strips is a two part weight, the clamping
stud passes between the strips and is
Using 30mm Distance Gauge topped with a wing nut for quick position
setting, photo 2.

This now holds everything firmly
down against the rear bed bar, via the
rocking lever adjusting screw. Moving the
counterweight position varies the contact
pressure between bar and screw, thus
allowing front bar micrometer to apply cuts
when tool is contacting the face of grinding
wheel (plunge cuts).

Mounting CBN Wheel

| purchased from Arc Euro Trade the 100mm
diameter wheel, excellent service with it
arriving next day. Packed in a purpose
made, presentation style stout cardboard
box, with plastic shaped liner to fully
protect the grinding wheel during its travels
around the world. Examining the wheel,
revealed the rear face has been recessed for
: 4 lightening, leaving a flat mounting surface
Using Cutter Protrusion Gauge about 40mm diameter.

.
L Wig |
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Whenever adapting

an existing design to

another use, it helps
to consider how it was
intended to be used.

Figure 2 shows the method used to
mount wheel on Quorn type machines.
Photograph 3 shows the wheel secured
to mount and ready to fit on machine.

The existing mount was set up on
centres, outside diameter reduced to
match the 40mm wheel face, inside
flange faced to remove original recess,
this has now produced a full true wheel
location. Two accurately made turned
bushes complete the new mount keeping
all items concentric. This only leaves a
high tensile stud and nut to clamp it all
together. | made the stud by cutting the
threaded portion off a long allen cap
screw, then facing and chamfering each
end to complete.

End Mill and Slot Drill - Setting
Angles for Grinding

Primary Angles for Various Materials

- Free Cutting Steel  5/7 - Degrees

- Other Steels 3/5 - Degrees
- Castlron 4 |7 - Degrees
- Brass 10 /12 - Degrees
- Aluminium 10 /12 - Degrees

Secondary Angles: Always Plus 10 Degrees
on above

Primary Land: 0.4mm / 0.8mm Depending
on cutter size

End Gash Angle: 30 Degrees

End Dish Angle: 1to 2 Degrees

Axial Rake Angle: 3 to 5 Degrees

Quick Setting Gauges

Figure 5 shows five items that are used in

setting the machine ready for grinding.
The use of these simple gauges is

not essential, but they do really reduce

set up times and improve accuracy.

All dimensions are to suit my “one off

machine” Quorn sizes may differ, but the

use and application is the same.

1. Split collar and DTI mount - used to
hold DTl when clocking wheel face
square.

2.30mm wheel setting gauge - used
to accurately set wheel height above
cutter.

3. Wheelhead height setting blocks -
used to quickset height of wheelhead.

4. Cutter projection gauge - used when
setting cutter prior to grinding.

5. Wheelhead clocking disc - used as
a (dummy) wheel when clocking
wheelhead square to machine axis.

20 www.model-engineer.co.uk
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Setting 12 Hole Index Plate
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Setting the Machine
Wheelhead for End Gashing
Whenever adapting an existing design
to another use, it helps to consider how
it was intended to be used. Originally
this compound CBN wheel is mounted
horizontally and rotates about its vertical
axis which can not be adjusted. All
grinding is done with the tool positioned,
using preset ports at the designed angles
to the face or periphery of the wheel
together with special holders to limit
rotation of the cutters. This arrangement
produces identically ground cutters
every time and is the thought behind this
setting procedure. We must know where
the wheel is in relation to the machine
axis etc to accurately grind cutters.

Both cutter groups require the wheel
centre to be 30mm above the cutter
centre (cutting under the wheel) this
produces the 30 degree gash angle, see
figs 2 and 3.

Using the Gauges shown in

figure 5

1- Fit mounted wheelhead clocking disc
(dummy wheel) to spindle.

2- Adjust the wheelhead micrometer
screws to their mid positions.

3 - Raise wheelhead up screwed column,
checking with long gauge block,
photo 4.

4 - Clock across face of wheelhead clocking
disc to ensure it is square to grinder
axis, photo 5.

5 - Securely clamp wheelhead to column.

6 - Grip 30 mm height gauge in place
of cutter (ensure gauge shank
is horizontal) adjust wheelhead
micrometer screws, setting wheel
height, to match gauge, photo 6.

After a couple of times its very easy with
the quick set gauges to repeat all setting.

Grinding End Gash

1- Mount CBN Wheel to suit cutter group
size as detailedin figs 3 and 4

2 - Mount cutter in collet, check
protrusion with quick set gauge,
photo 7.

3 - Set opposing upright tips, square
to rotating base using an engineer's
square, photo 8.

4 - Set 12 hole index plate to match and
mark index holes positions, photo 9.

5 - Set rotating base angle and stop, to
axial rake angle (3 - 5 degrees)
photo 10.

6 - Set tilting base angle to zero

7 - Roughly position cutter in relation to
wheel, accurately position using front
bar micrometer, set rocking lever stop
screw to control depth.

8 - Grind by using rocking assembly
and plunge grind to depth, clear
cutter from wheel index cutter, grind
remaining gashes to same settings,
dwell on stop for sparking out the
wheel each time.

March 2019
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Using Short Gauge Block
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Setting Dish Angle and Stop 1to 2 Degrees

Setting the Machine

Wheelhead for End Tooth

Grinding

1 - Fit mounted wheelhead clocking disc
(dummy wheel) to spindle.

2 - Adjust the wheelhead micrometer
adjusting screws to their mid positions.

3 - Set wheelhead height on column,
checking with short gauge block,
photo 11.

4 - Clock across face of dummy wheel to
ensure it is square to axis, photo 5.

5 - Securely clamp wheelhead to column.

Grinding End Angles - Primary

1- Mount CBN wheel for grinding all ends
fig. 1.

2 - Mount cutter in collet, check protrusion
with quick set gauge, photo 7.

3 - Set opposing upright tips, square to
rotating base using an engineer's square
photo 8.

4 - Set 12 hole index plate to match and
mark index hole positions, photo 9.

5 - Set rotating base angle and stop, to dish
angle (1- 2 degrees), photo 12.

6 - Set tilting bracket to primary angle (say 6
degrees), photo 13.

7 - Position tooth accurately in front of
wheel face.

8 - Plunge grind tooth with front bar
micrometer, ending the cut at zero. Back
off the cut 1turn again to zero, this clears
tooth from wheel face.

Set Tilting Bracket at 6 Degrees

22 www.model-engineer.co.uk
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Split Collar And DTI Mount

30mm Wheel Setting Gauge
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Cutter Projection Setting Gauge

Set Of Quick Setting Gauges Wheelhead Clocking Disc
9 - Index to next tooth and repeat “zero to Grinding End Angles -

zero” grinding on all teeth. Secondary
10 - Swing cutter clear of wheel, apply 1- Reset tilting bracket to secondary angle

the smallest cut on the front bar (say 16 degrees).

micrometer, swing grind and index for
all teeth, to same setting this ensures
accuracy.

2 - Repeat all as for primary angle details.
Grind until Primary Land is at correct width
- this happens very quickly!

Conclusions

This has been a very rewarding project, the
CBN wheel rate of cutting has to be seen
to be believed, producing pure HSS “swarf"”
without the traditional wheel grit mix. Be
aware that HHS dust may contain cobalt or
other toxic metals so do wear a face mask.

I now have a system for fully gashing
or sharpening 2/3/4 flute cutters in either
traditional or centre cutting geometry, all
from one wheel.

This method is more economical with
cutters, also reducing the number of times
the wheelhead needs clocking after moving
it up and down the column.

I will continue as always gashing cutters
in batches, only when they require it. End
grinding can often be done several times
before a cutter needs re-gashing. m
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Book Review ”

Directory of Sheffield
Tool Manufacturers,
1740-2018

Jim Steele
reviews this
extraordinary
book, recently
published by
author
Geoffrey
Tweedale

his book is the
culmination of more
than a decade of

research by one man,
into various aspects of
steel development and
manufacture in Sheffield
and particularly into

the wide variety of

tools, knives and other
implements made there
over a period of almost
three hundred years. The
various specific processes
involved in making
anything from steel
share many common
aspects which naturally
enable great minds to
diversify their interests
and methods, so it is

not surprising to find
individuals or families
being associated with
more than one section
of the industry. If you
add to this the usual

buy outs, partnerships
and amalgamations

that take place in the lifetime of an
industry as it reacts to expansion and
recession forces, this period in Sheffield's
history possibly contains the script

for several modern soap operas. What
Geoffrey Tweedale has done is to sift
through the records of that time and
then compile an alphabetical list of the
major players, manufacturers and dealers
in a manner that eliminates the likely
confusion expected from such a vast and
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Tweedale's Directo I
ry of Sheffield
Tool Manufacturers 1740-2018

Geoffrey Tweedale

varied resource base.

The entire book is full of interesting
anecdotes and additions that round it out
into an easily readable, simplified history
of tool making and the general industrial
environment of the period. The main part
of the book is an alphabetic list of short
histories of the companies covering all
their various marks, associations and
personnel involved in the industry. It
reveals some intriguing insights into early

trade unionism,
class distinction,
entrepreneurship,
philanthropy,
information
exchange and skill
sharing that all
played their partin
what made Sheffield
tools and tool makers
world leaders for such
along time.

The numerous
pictures from old
catalogues and
other sources are a
wonderful look back
into history in their
own right and also
provide a record of

makers’ marks so

the book becomes a

most valuable source
for tool collectors or
anyone with an interest
or business involving
tools.
With the book
obviously being
the culmination of
innumerable hours of
painstaking research
through the listed
texts and records
followed by an equal
or greater amount
of time recording,
cross referencing and
checking entries, it will be
surprising if it does not
turn out to be the most
important book of its type
to have been published.

Worth particular mention is the entry
on K. W. Hawley (Tools) Ltd. It relates to
the work and life of Ken Hawley who was
in fact a dealer in tools not a maker but
who went on to amass a huge collection
of hand tools from a variety of trades,
along with numerous relevant printed
documents and personal anecdotes.

He managed to preserve an invaluable
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amount of historical information on all valuable source material for the book. 592 pages of tool making in Sheffield
aspects of tool making and marketing Published by Geoffrey Tweedale and from 1740 to present times. A thoroughly
in Sheffield just before it was too late. printed by Lulu.com (Online Publications) worthwhile and useful book to have
Now housed as The Hawley Collection at | can see many tool collectors as well around and well worth the cost of
the Kelham Island Museum in Sheffield as researchers benefitting from this $55.52 or around £30 (depending on the
the collection and its records provided comprehensive single record, comprising exchange rate). m
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® Making Signals @ Friedrichshafen ‘ a

Doug Hewson turns his John Arrowsmith recalls his :

attention to the lattice post visit to the huge and impressive L

signals of the Great Northern. German Model Engineering and

Modelling Exhibition held in

® Weeny Parting Friedrichshafen.

Mitch Barnes needs to part

of some very thin sections so @ Clyde Puffer

makes an equally thin parting Roger Backhouse takes

tool to do the job. a trip up the Clyde.

Content may be subject to change.
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New CAD Software for Hobbyists /Q all br P

Coming soon from Alibre, LLC

B A powerful and affordable 3D design package
for your home PC r 4

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 NOW

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
a3 ) =

Copper TIG

For all del i i ds.
or all your model engineering needs welded Boilers

Metals

O Rings
Gauge Glass
Graphite Yarn

Jointing

Steam oil
Cutting tools

And so much more.




4\ 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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components, the ‘Clamp Pin’ and

‘Thumbscrew’, which included accurate
male and female threads respectively.
In this article we will create the final two
components for this model, the ‘Scriber’
and ‘Scriber Collar’. The scriber component
features the Sweep function- which creates
shapes by flowing a cross section along a
path. We will then create an assembly for
the clamp mechanism.

I n the last article we created 2

Create the ‘Scriber’ component
Create a new part, select the XY plane,
then activate a 2D sketch. Starting from
the upper left corner using the ‘Line’ tool,
draw an angled line down towards the
origin, then continue with a horizontal
segment as shown in fig. 1. Use a midline
constraint to centre the horizontal line
segment onto the origin point as shown
in fig. 2. Add a 50mm dimension to the
horizontal line segment as shown in fig.
3.
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Next, create an angle dimension
between the horizontal and angled
line segments, and set the angle to 30
degrees as shown in fig. 4. We now need
to dimension the length of the angled
line- the easiest way to do this is to add a
parallel dimension to this section of line
as detailed in fig. 5:

A: Click on the ‘Dimension’ button
on the ribbon, then click on the angled
line segment as shown. This will initially
default to a horizontal dimension.

B: To change this to a parallel
dimension, move the mouse down
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towards the bottom end of the line,
the preview will switch to the parallel
dimension type as shown.

C: Click to place the dimension, type
150’ into the dimension box and press
enter.

We now need to create a fillet between
the two line segments. Click on the
‘Fillet’ button located under the ‘Sketch
Tools’ section of the ribbon. Change the
size to 4.5mm, then click in the figures
to fillet’ box to apply the new value.
Select the two line segments, then click
‘Apply’ as shown in fig. 6. Figure 7 is the
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C Status - Sketch Problems Detected

Your sketch is not closed. This could prevent some
feature creation. The software can find these errors for

you.
[_] Do not show this waming
Show me
L

completed sketch. Click the green tick
‘Deactivate Sketch’ button to exit sketch
mode.

At this point, Alibre Atom 3D will bring
up an error box as shown in fig. 8. The
reason for this is that in most cases,
3D functions in Alibre Atom 3D require
a closed cross section, however this is
not the case for a Sweep path so click
‘Ignore’. Note: It's tempting to tick the
‘Do not show this warning' check box,
however | would recommend not doing
so as this warning can be very useful
in spotting small errors in sketches for
other tools such as Revolve or Extrude.

Now that we have defined a path for
the sweep, we need to create a cross
section to flow along that path. Select
the YZ plane (this can be selected either
in the main view, as shown in fig. 9, or
from the design explorer on the left),
then activate a new 2D sketch. Create a
Circle figure, starting on the origin point,
and specify the size as 3mm. This should
be a fully defined sketch, deactivate 2D
sketch mode.

We can now create the sweep as
detailed in fig. 11:

A: Click on the ‘Sweep’ button located
under the Boss (Add Material) section of
the ribbon as shown.
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B: This will bring up the ‘Sweep Boss'
dialogue. Click on the ‘Sketch to Sweep’
box.

C: Select the cross section sketch- as
this is a small sketch it may be easier to
select this from the design explorer on
the left (as we created this second, this is
listed as ‘Sketch <2>).

D: Next, click in the ‘Path Objects’ box,
and select the path sketch either in the
main view (as shown) or by selecting
‘Sketch <1>' from the design explorer on
the left, and click ‘'OK’.

Figure 12 shows the finished sweep.
Now we need to create a revolved cut to
create a point on the end of the scriber.
Start a new sketch on the XY plane. Draw
a small, right angled triangle using the
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line tool, positioned just above the right
hand end of the scriber as shown in fig.
13. Use the midline constraint to snap
the bottom right corner of the triangle to
the centre point of the right hand edge
of the scriber as shown in fig. 14.
Creating the midline constraint
automatically creates a reference
figure on the end of the part. Use the
coincident constraint (located under
the ‘constraints’ section of the ribbon)
to connect the top right hand corner
of the triangle to the top point of the
reference figure as shown (see fig. 15).
Create a Revolve Cut, set the ‘sketch to
revolve' as the section sketch we just
created, then click on the ‘Axis’ box, and
select the cylindrical surface on the end
of the scriber as shown in fig. 16 and
click 'OK’. Create a Revolve Cut, set the
‘sketch to revolve’ as the section sketch
we just created, then click on the ‘Axis’
box, and select the cylindrical surface on
the end of the scriber as shown in fig. 17
and click 'OK’. Figure 18 is the finished
scriber component. Finally, save the
part into the folder with all the previous
components, set the file name to ‘Scriber’
and click Save as shown (see fig. 19).
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Part modelling practice: The
‘Scriber Collar

The final component required for the mini
gauge is the Scriber Collar- we have covered
all the tools and techniques required to
create this part during the series. Please
create the component as per the drawing
in fig. 20, and save into the model folder
as ‘Scriber Collar’. If you run into problems
modelling this part, a copy is available to
download at www.model-engineer.co.uk/
AlibreAtom3d.
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Create the Clamp Assembly
From the Alibre Atom 3D home window,
click on the ‘Assembly’ button to create a
new assembly.

This will open a new assembly
workspace and bring up the ‘Insert Part /
Subassembly’ dialogue. Select the ‘Clamp’
component (this was the part we covered
in article 3) and click ‘Open’ as shown in
fig. 21. This will move into the ‘Inserting’
mode- a copy of the selected part will be
placed into the assembly for each left click
in the main view. Left click once to place a
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single clamp into the assembly, then click
‘Finish’ as shown in fig. 22.

We will now have a single clamp in the
assembly- and this will be free to move
(to check for freedom of movement for
a part, move the mouse over the part to
highlight a face, hold down the left mouse
button and drag- the part will move
with the cursor if it has any freedom of
movement). When creating an assembly
in Alibre Atom 3D, the first component
must always be fixed in relation to the
assembly co-ordinate system (i.e. the
green origin / planes that the software
provides when starting a new assembly
workspace).

The way | recommend doing this is
by aligning the planes the part was
constructed around with the planes
provided in the assembly. In order to do
this, we first need to make the clamp
components construction planes visible,
as detailed in fig. 23:

A: Right click on a face of the clamp,
then click on ‘Show Reference Geometry’
from the right click menu

B: The parts reference planes are shown
in light grey to differentiate them from
the assembly planes.

Hint: sometimes the part and assembly
planes can obscure each other (depending
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on where the part was positioned in the
assembly). Left click and drag on a face of
the clamp to move it until you can clearly
see all 3 grey planes for the part and all 3
green planes for the assembly as shown
in Fig23 B.

We can now locate the part by applying
constraints between the corresponding
part and assembly planes. Click on
the '‘Quick’ button located under the
‘Constrain’ section of the ribbon to bring
up the ‘Assembly Constraints’ tool, then
create a constraint between the part and
assembly ‘XZ' planes as detailed in fig.
24:

A: With the '‘Assembly Constraints’ tool
open, left click on the border of the 'XZ’
plane for the part (shown in grey), and
then left click on the ‘XZ' plane for the
assembly (shown in green). The part will
move so the two planes line up.

B: Click the green tick to accept
the constraint. This will add an ‘align’
constraint to the Design Explorer on the
left.

We can now move onto the next
constraint. Select the two 'YZ' planes as
shown in fig. 25, and hit ‘Apply’. Finally,
select the two ‘XY’ planes and then hit
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‘Apply’. Figure 27 shows how the part is
now aligned with the assembly planes,
and we have three ‘align’ constraints in
the design explorer on the left. Note that
if you left click and drag on a face of the
part, it should not be able to move. Next,
click on the ‘Insert Design’ button (located
under the ‘Insert’ section of the ribbon)
and place a single copy of the ‘Clamp Pin’
component (which we created in Article 4)
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into the assembly as shown in fig. 28.

Open the ‘Assembly Constraints’ tool
(the ‘Quick’ button on the ribbon), and
create a constraint between clamp and
the pin as detailed in fig. 29:

A: Select the outer cylindrical face of
the clamp pin, and the inner cylindrical
face of the hole in the split end of the
clamp. This aligns the clamp pin with the
hole, however the hole in the pin ends
up on the right hand side of the clamp-
whereas we need this to be positioned on
left hand side.

B: Click on the ‘Flip’ button on the
‘Assembly Constrain’ tool to flip the pin
over (note you may have to click the
button twice to get the pin the change
position).

C: The pin is now flipped over (don't
worry about the lateral position of the
pin at this point). Click the green tick to
accept the constraint.
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The clamp pin is now in the correct
orientation, however we need to move
it over to the left. To do this, highlight
a face on the clamp pin, hold down
the left mouse button and drag in the
direction you want to move the pin. The
pin should translate, whilst maintaining
it's alignment with the hole in the clamp.
Move the pin so that it is positioned as
shown in fig. 30.

Place a single copy of the ‘Scriber Collar’
component into the assembly as shown
(see fig. 31).

We need to position the collar so that the
flat face on the end of the collar sits to the
right hand side of the clamp as shown in
fig. 32:

A: Select the flat face on the end of the
collar, and the flat face on the right hand
side of the clamp. This will align the collar
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outside of the clamp pin, and the cylindrical
face on the inside of the collar as shown.
This will align the collar over the pin. Click
‘Apply’. We now need to align the hole in the
clamp pin with the hole in the collar. Left
click and drag on the two parts to move
them so that you can see both holes as
shown in fig. 34. Select the two cylindrical
faces on the insides of the holes to line
them up, then click ‘Apply’.

Hints on creating assembly

constraints

® The Assembly Constraints tool will
automatically select the most likely
constraint based on whatever is
selected, however you can keep
editing the settings until you get the

with the face as shown.

B: Click on the flip button to reposition
the collar so that it is facing away from the
clamp, then click ‘Apply".

Next, select the cylindrical face on the

Model Engineers’ Workshop
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desired result. Nothing is fixed until

you click the ‘Apply’ button.

® |tis easy toinadvertently create a
constraint you did not intend to. If
this happens, you may get a pop up
error saying ‘constraint over defined’
and a number of the constraints in
the design explorer will be shown in
red italics to indicate a problem. If this
happens left click on the blue back
arrow in the ‘Assembly constraints’
tool to undo the last action.

@ If you accidentally click a something
you didn't intend to when creating a
constraint, you can clear the current
selection by left clicking in an empty
area of the main view.

Figure 35 shows the Scriber Collar and
Pin Aligned.

Place a single copy of the
‘Thumbscrew’ Component into the
assembly (from article 4). Use the
‘Assembly Constraint’ tool to create a
constraint between the flat face on the
end of the shoulder of the thumbscrew
and the right hand flat face of the
clamp as shown. Make sure that the
thumbscrew if positioned so that it is
facing away from the clamp (use the ‘Flip’
button if required), then click ‘Apply".
Next, create a constraint between the
cylindrical face on the outside of the
shoulder on the thumbscrew, and the
cylindrical face on the outside cylindrical
face of the pin as shown in fig. 38, and
hit ‘apply’, fig. 39.

Finally, we need to create an angular
reference to control the angle the scriber
will be held at, however there are no
suitable flat surfaces on either the
scriber collar or the clamp pin to define
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this angle. To get around this, we can use
the construction planes for the scriber
collar. Right click on the outside surface
of the scriber collar and click on ‘Show
Reference Geometry' as shown in fig. 39.
We can now create the angle constraint
as detailed in fig. 40:

A: Select the grey reference plane for
the scriber collar, and the green reference
plane for the assembly as shown. The
‘Assembly Constraints’ tool will default to
an ‘align’ constraint.

B: Click on the ‘Angle’ button in the
‘Assembly Constraints’ tool to change
the constraint type from ‘Align’ to ‘Angle’
as shown. This will set the angle to the
default value of 90 degrees, and the
collar will rotate accordingly.

C: Change the value in the ‘Angle’ box
to 30, then click on the ‘Reverse’ button,
then click ‘Apply’ to create the angle
constraint.

Click on the red X' in the top right
corner of the ‘Assembly Constraint’ tool
to close it. Figure 41 is the finished
clamp assembly. We should have four
components: clamp, clamp pin, scriber
collar, thumbscrew. There should be
a total of 10 constraints under the
‘constraints’ section of the design
explorer. Save the assembly as detailed
in fig. 42:

A: The save window will open. Click on
the folder symbol for the assembly (it
will say ‘NEW' next to it under the ‘Save
Action’ column as shown) to bring up the
standard ‘save as' dialogue.

B: Change the file name to ‘Clamp
Assembly’ and click ‘Save’, and then click
‘OK’ on the ‘Save’' window.

Assembly Constraints n

Assembly Constraints .
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Summary:

In this tutorial we have covered the
creation of components using the Sweep
function, and recapped the basics of
assemblies. In the next article we will
finish the assembly of the Mini Gauge and
look at making changes to existing parts.
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. m
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Almoco Mill 1 owner
w1th collets and vice

Rlchmond 36” 3MT
Radial drill with brake

Coronet Minor wood
lathe with planner,
morticer, saw etc.

5” Gauge
Glen 95%
done nice
work with
copper
boiler

INFO@THEENGINEERSEMPORIUM.CO.UK

Second it ==
For sale, ring for info ()1455 220340 ,

Burrel boiler, unused
4 Scale with test

Schoenner / Leek
for restoration

Myford S7 (Green) with
power x feed, gearbox,
stand and tooling 1 owner

0@
nea®
German locomotlve, kit

parts, cad data and

manufacturmg rights
p—

2” Showman's engine, model
awarded a bronze medal at
Swindon exhibition circa 1953
for restoration original condition

2 X 5”7 coach bodiesl

Delapina bench honing machine
with mandrills & Stones

D&NY Traction engine

2 2” Greenly steeple cab,3 rail = el ,
part built with drawings

with original open frame motor
WWW THEENGINEERSEMPORIUM.CO.UK



Unusual Chucks

From The Past

Brett Meacle looks at making a set of step collets — and shows you how to make

your own - Part. 2.

Machining Step Collets
To machine the collets some thought was
given to the machining sequences. You want
to ensure good concentricity of the closing
taper, the shank and the drawbar thread,
machining all those at the one setting.
Depending on your equipment, you
may not be able to insert a long length of
30mm parent material into the spindle and
part off collets as you machine them. Also,
the internal collets small and large need to
be rechucked to machine the second taper
on the rear. This can only be done after all
the collets have been machined because
it's important not to disturb to 40-degree
seating angle. Because of this it was
decided the small internal collets needed
a chucking piece 30mm long for the initial
machining sequences. I'm not normally in
favor of short bar ends in the stock pile
but the collets we are making will make it
easier to machine them in the future. The
external collets can be machined two at
a time from bar stock with them nose to
nose, Fig &.

External Collets

The external collets have a relatively small
internal taper seat to machine. To produce
the seat a long thin tool was ground from
some 1/8” square HSS. As the tool is long
and fragile, to assist in machining the seat
a small diameter holesaw cutter was made

Small holesaw cutter 8.5mm ID x 1Tmm OD.
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Material Chucking ideas.
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from Silver Steel Hardened and Tempered,
photo 19.

The shank is turned to a sliding fit in the
holesaw to support it while it is cutting
to depth. Clear the chips frequently when
using a holesaw cutter. Finish the shank
to be a good fit in the 8mm reamed hole
of the chuck body. The thin tool is then
used to finish the shank and open up the
taper to finished size, photo 20.

Photograph 21 shows using the collet
chuck as a gauge to machine all the collets
to ensure they sit in the chuck to the
same depth.

Drill and tap the shank for the drawbar,
I just used a normal threaded shaft for the
drawbar but you could also use a tube style
drawbar with external thread on the collet if
that's your preference.

'm not normally in
favour of short bar
ends in the stock pile
but the collets we
are making will make
it easier to machine
them in the future.

I
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Machining external collet expanding taper. Checking Collet seating depth.

Tapping Drawbar Thread.
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Machining the closing taper on an internal collet.

—
-

Machining Secondary chamfer.
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Using Collet Chuck to check seating depth.

Internal Collets

Mount each collet in the four jaw chuck and finish the shank to
be a good fit in the reamed hole of the chuck body. Drill and tap
the shank for the drawbar. | hold the tap in the drill chuck to get
good alignment and using the mandrel handle, wind the tap in
and out while assisting the tailstock move along the bed at the
same time, photo 22.

Machine the closing taper on the rear of the collet.
photograph 23 shows you are working on the far side of
the workpiece, so have to extend the tooling to reach. When
working with long overhangs, use a good solid tool and to
reduce vibration in the tool and chatter on the work, | use some
old-fashioned Plasticine to dampen any vibrations.

Finish machine the taper to a good finish, using the collet
chuck as a gauge machine all the collets to seat to the same
depth, photo 24. Repeat the sequence for the number of collets
you are making.

Only once you have finished machining the seating angle of
all of the collets, can you reset the topslide angle to 45 degrees
to machine the secondary angle on the rear of the collets.
Re-chuck each one in the lathe, set up to run true with a dial
indicator and machine this chamfer to complete this part of the
manufacture, photo 25.

Machining the Steps
Once the rears of all the collets are completed, you are ready to
machine the business ends. Remove the collet from its chucking
piece or second collet. Fit the appropriate closer to the lathe and
fit a collet.

The small collets can be pulled into the chuck with just a
bolt for this part of the machining, but | recommend a drawbar
is made before machining the steps in the large collets. The
drawbar thread should be screwcut in the lathe for accuracy and
a bush incorporated to centre the outer end in the spindle.

You can do a trial assembly of all components to check the
drawbar length is close to what you calculated during the
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planning phase.

With a collet fitted in its chuck. Drill and ream a through
hole to take a precision bar to be used for the final machining
of the steps. | used 2.5mm in the small size and 10mm in the
larger size collets. The collet is clamped onto the bar during the
finish machining of the steps to stop it closing after the slitting
operation.

Photograph 26 shows the beginning of rough machining the
steps. Leave a small allowance for the final finishing after they
have been split.

| used the cross-slide dial to size the diameter of each step
and a Dial Indicator to ensure the steps were the correct
depth. Myford lathes have a graduated dial and handle on the
leadscrew for such an occasion. Repeat until all the collets for
the set are done.

Slitting the collets and final machining

To slit the collets to allow them to clamp the work, a couple of jigs
were made. The Jig for the small collets was a block of steel with

a reamed hole the same size as the shank. The jig had a 0.75mm
slitting saw groove in line with the centre of the shank and a mark at
120 degrees to index the collet for the 3 cuts, photo 27. The collets
were just held in place using a bolt in the drawbar hole pulling the
collet into the jig. The large collets were done to the same procedure,
only using a bigger jig and a larger 1.6mm slitting saw.

As each cut was made the collet is indexed around to line the
previous saw cut up with the mark and the next cut made. | set the
mill and slitting saw to cut from the inside of the collet towards the
outside so that any burrs thrown up are easier to clean off, most
of the burrs thrown up in the step areas are removed during final
finishing. Deburr the saw cuts with a needle file.

Once all are done they are refitted to the collet chuck and
clamped onto the pin firmly but not overtight. Photograph 28
also shows the markings on the chuck and collet to ensure they Y
are fitted in the chuck the same position every use. In the case of Rough machining collet steps.

‘ .

Slitting collets.
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Dial indicator used to depth the steps accurately.

the external collets they are expanded into a 30mm ring for final
machining of the steps, photo 29.

The Dial indicator set up to depth the steps accurately is shown
in photo 30.

The final machining of the steps is to produce them to the final
size with a good finish. To ensure the work sits correctly in the
collet the internal corners need to be sharp or ideally with a small
undercut. Grind a tool bit with a 60 degree angle to a sharp point
and hone a small radius on the nose with a sharpening stone or
diamond hone.

Do a final deburr and clean, you now have a finished step collet
set that will be useful and reusable into the future. Photographs
31 and 32 shows the collets in action.

Conclusion

The making of these chucks and lathe accessories has been a
worthwhile exercise although there is a fair amount of work
involved. Once you have them in your tool store, although not used
every day, do make the machining of subsequent jobs much easier
and faster and have come in very useful in the years since | made
them. I learnt a lot of new skills and gained confidence from these
projects and if you decide to build them, I'm sure you will too. m

| learnt a lot of new skills and gained

confidence from these projects and

if you decide to build them, I'm sure
you will too.

Finish machining an external collet. .
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Chamfering a thin washer using the external step collet.

Modifying a gear held in the col/et_chuck
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Introducing the latest riveting title from

SLEDGEHAMMER Engineering Press
‘Rivet Lad - More Battles With Old Steam Boilers’
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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:
H.A. McEwen (Boiler Repairs) on the 4th August 1968. 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. The book is hard
back and contains 128 pages of text and numerous amazing photographs.

--‘W FRED DIBNAH'S
.\_ . CHIMNEY

HISTORIC STEAM JAGGERMEN'S

povks PACKHORSE
EXPLOSIONS TRAILS

ALAN MCEWEN CHRISTINE MCEWEN

e T

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

3 % SPECIAL OFFER 3¢

The two RIVET LAD books can be purchased together for £50 including postage and packing to UK addresses.
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.



Lathe Tools for

the beginner

Peter Shaw shares his personal perspective on lathe tooling

egular readers of the ME/MEW
Rwebsite will know that basic
questions about lathe tooling keep

being asked by beginners, hence it would
seem that there maybe a requirement for
a simple guide to such tooling. This article
is an attempt at producing such a guide
and is aimed purely at newcomers to Model
Engineering who perhaps are unsure about
what tooling is actually required.

The guide is based on my experiences
using a Warco 220 lathe, which, it has to
be said, is perhaps not the best of lathes,
yet within its limitations, can be used for a
wide variety of tasks. Because it does have
these limitations, it does mean that the
tools that | found to be satisfactory will in
all probability be satisfactory for you, and
hence should enable you to reasonably
quickly start producing good quality work.

Sets of tools, or individual
items

When you peruse the adverts for lathe
tools, you will find that you can buy
individual tools, or you can buy sets of tools
containing from five or six different tools
up to sets containing multiple instances of
these same five or six tools. The problem
with these sets is that there will be one tool,
the right hand knife tool, which certainly in
the early stages will be satisfactory for most
of your turning and with care may also be
used for facing, whilst the other tools will
either never be used or only rarely be used.
My advice would be ignore these sets and
atinitially only buy the right hand knife
tool. Later, this could be augmented with

a boring tool, and later still, a parting off
tool and a threading tool as you become
proficient in turning.

Tool materials

There are three main technologies for

lathe cutting tools. One of the earliest, in

modern times that is, was (high) carbon

steel, which can be annealed, hardened

and tempered in the amateur workshop.

Unfortunately, because its tempering heat

range is in the range of 200 to 300 degrees

C (approximately), it is easily damaged due

to excess heat developed during use, hence

working speed has to be kept low in order

to keep the temperature rise to a minimum.
High speed steel (HSS) was developed

to over come this problem and hence allow

a much higher turning speed. Tubal Cain
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Knife Tools. From L-R: Carbon Steel, HSS, carbide Insert, TCT (Left Hand).

states that some grades of this steel will still
work when red hot.

The third category of lathe cutting tools
are those made using carbide technology.
These tools are said to work best at high
speeds, with deliberate deep cuts, in rigid,
i.e. large, machinery which can force the
tool into the work and thus maintain that
level of cut. They are thus arguably best in
industrial machines, and one could indeed
be concerned about their suitability in the
amateur’s relatively lightweight machines.
Nevertheless, the technology is changing
such that carbide inserts are now becoming
suitable for our machines.

There are two types of carbide tool
available. Tungsten carbide tipped (TCT)
are tools where a suitable piece of carbide
is brazed to a mild steel shank, whilst
indexable inserts are tools where a pre-
shaped piece of carbide is mechanically
fastened to a mild steel shank and thus the
inserts can easily be replaced when worn
out.

Carbon steel tools

Carbon steel for engineering cutting tools
such as lathe tools is an alloy consisting
of iron and between 1.1% and 1.2% carbon
along with various other trace elements

which serve to modify the characteristics of
the steel. By way of contrast, steel for other
purposes contains less carbon down to as
little as 0.3% hence carbon steel cutting
tools are sometimes referred to as high
carbon steel. It is available unhardened, in
both rounds and squares, and will require
grinding to shape before hardening,
tempering and finally honing to a sharp
edge. Carbon steel is useful when you
need to make a special tool for a specific
purpose and there is no suitable alternative
available, but it does require the amateur
to have the use of grinding and heating
equipment.

Carbon steel lathe tools are essentially
obsolete except for the occasional specialist
tool and are therefore not recommended.

High Speed Steel (HSS)

HSS tool steel requires specific heat
treatment which is next to impossible for
the amateur to replicate. Hence it comes
ready hardened in a variety of sizes, and
either as a preformed tool or as blank ready
for grinding to shape. Despite comments
to the contrary, it is relatively easy to grind
a suitable blank into a suitable tool such as
the knife tool, there being only three faces
to be ground. Furthermore, re-sharpening
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of a knife tool is a simple matter of grinding
the end face, but of course, one does need
a grinder.

My experience is that HSS is less liable
to chip and break than carbide, and HSS
tools are much sharper as they can be
honed to a very sharp degree. Although
obsolescent, for the amateur just starting
out, a preformed HSS knife tool could be an
excellent initial choice due to it's inherent
toughness.

Tungsten carbide tipped

(TCT) tools

These tools come in sets with a variety of
shapes for various purposes. | have had
two or three sets, in both 5/16in (8mm) and
1/2in (12mm) square. In all instances | found
the tips very brittle, breaking easily and
requiring much repair work with a diamond
hone, indeed | suspect that | have spent
more time re-sharpening and reshaping
these tools than actually using them.

I have also found that the cutting tips
are generally much too broad which means
that the tool cannot create sharp corners.
It has to be said that sharp corners are not
necessarily a good thing because a sharp
corner can lead to cracking and failure of
the metal being cut with the crack starting
from the sharp corner. Also, whilst the
broad tip does give additional strength
to the tip, it can lead to other problems
such as chatter which is where the tool
and lathe resonate together such that a
regular, unwanted, pattern is imposed
upon the work and which can be difficult
to remove. This problem, of chatter, seems
to particularly apply to parting off tools,
which, at a minimum width of 2.5mm,
are much too wide for my lathe, indeed,
anything above 2mm causes me problems.

Overall, | think these tools are best
avoided.

Tools with indexable

carbide tips

After the experience of the TCT tools

above, | was very reluctant to try tools with
indexable inserts, especially at a cost of £20
upwards (2017 prices) for a single tool and
insert, however at one of the Harrogate
Exhibitions | bought a milling cutter and
two inserts from Greenwood Tools. These
inserts use their NJ17 material and | have to
say that on the few occasions that | have
used this tool, it worked very well indeed,
hence when, due to a misunderstanding

on my part, | bought some SCxxx type
holders without inserts, | then bought the
appropriate inserts from Greenwood Tools.
Again, these use Greenwood's NJ17 material,
and as before, on the rare occasions that

| have tried them, they did seem to work
quite well. | have deliberately used them on
what | think is a tough manganese steel and
which seems to work harden when using
carbon steel tools. | found that the SCBCR
tool, which uses the obtuse corner of the
CCMT insert, gave a better finish than the
SCLCR tool which uses the acute corner of
the same insert. | suspect the reason for the
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better finish is because the obtuse corner of
the insert is taking a broader cut and thus
each cut overlaps the previous cut thus
removing the edges of the earlier cut. (See
below - Tip Rounding or Flattening.)

One aspect of these tools that has caused
me a considerable amount of confusion is
the nomenclature used to describe them.
For example, one can buy a MCBNR tool
holder which uses CNMG inserts, or a
SCBCR, or a SCLCR holder, both of which
use CCMT inserts. Then there are different
sized inserts, eg CCMT0602, CCMTQ9T3.
And just to confuse matters even more,
some have a corner radius of 0.2mm, or
0.4mm, or 0.8mm, whilst there are different
grades, eg, General Purpose, Aluminium/
Non-Ferrous, Titanium carbide/Finishing.
Fear not though, for help is at hand in that
shop-apt.co.uk, at this reference:
https://www.shop-apt.co.uk/lathe-
turning-tools-apt.html

have a very useful chart showing
the various designs of tool holder and
insert available along with a guide as to
the expected cutting direction, whilst
Greenwood Tools, at this reference:
http://www.greenwood-tools.co.uk/
shopscr30.html

give good guidance in choosing a suitable
insert. Indeed, other pages of both websites
are well worth perusing for the information
they contain.

| must stress that | have no connection
to either shop-apt or Greenwood Tools
other than as a customer. Furthermore, |
have not tried any other inserts or holders,
therefore it is quite possible that other
manufacturer’s inserts and/or holders may
be just as satisfactory.

One concern that | have is that just as
with the TCT tools above, the indexable
insert parting off tools appear to be far too
wide for my lathe, with Greenwood's tool
being 2.6mm wide. As a result, | have not

Boring Tools. Three HSS tools & a carbide Insert.

Lathe Tools ”

tried them.

As | said, | bought the SCLCR/L turning
holders and the 95° SCLCR boring holder
which use two opposite corners of the
CCMT insert. Now the CCMT insert is a
diamond shaped insert with two acute
corners and two obtuse corners, or if you
like, two sharp, and two blunt corners,
which means that with the above holders,
only the two acute corners will ever be
used. Fortunately, there are other holders
available, eg SCBCR/L, which use the
other two corners, which, being obtuse
and therefore stronger, may be used on
somewhat rougher turning, although they
cannot be used into a corner.

On studying the shop-apt charts, it
seems to me that the CCMT type of inserts
along with the appropriate tool holders
offer the best general purpose system
although the triangular inserts, type TCMT,
come a close second. | would recommend
though, that in order to prevent a
proliferation of different types of inserts
and holders, consideration should be given
to choosing only one insert type, especially
as a bulk buying discount may then be
applicable.

Tool selection

What tools then do you need? | have
already explained that | do not recommend
sets of tools, and indeed have said that the
right hand knife tool will in all probability
cover the vast majority of your external
turning as it can perform surfacing work,

ie longitudinal cutting, and with care, can
perform facing work. The second tool that
you are next likely to need is the boring
tool. Of course, as you become more skilled,
then you may well find yourself using some
of the other tools. Probably the third tool
you will use will be the dreaded parting off
tool but see below (The dreaded parting off
problem).

41



Parting Off Tools. From L-R: 5mm HSS, 3mm TCT, & 1.84mm carbon steel.

Another recommendation is to avoid
TCT tools, and carbon steel tools. The
former are likely to chip easily, and
the latter will require sharpening fairly
frequently and are easily damaged
through excess heat.

The choice then, is between an
indexable tool with an appropriate carbide
insert, or HSS. With indexable tools, you
will have pre-formed tools ready for use
and each tip will have at least two corners
to use, and no grinding required. For
amateur use, they do not need any form
of cutting fluid, indeed, unless you have
a flood system, any form of light fluid
application can cause damage to the tips
by causing uneven cooling and hence
cracking. Furthermore, the lathe can be
run at a higher speed than when using
HSS. The downside is the initial cost and
the need to make an initial selection.

With HSS, preformed tools are
available, but if you cannot find one then
you will need to grind a blank yourself.
This is not as difficult as it sounds (see
below - HSS Tool Grinding), but it does
require a grinder to be available. In
any event, you will need a grinder for
resharpening purposes. HSS is unlikely
to chip or break, but it will wear. It will
withstand a lot of abuse and can, with
care, be used dry, but with a proper
cutting fluid it will not only last longer but
give a better finish. HSS is considerably
cheaper than indexable tooling, and if
grinding facilities are available for re-
sharpening purposes, a single HSS tool
will last for a long, long time before
having to be replaced.

My recommendation then, is to use
HSS, but | do have a grinder available.
However, my admittedly limited
experience of indexable tools using
Greenwoods NQ17 material does suggest
that this could be a viable alternative.
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Some notes on using

Knife Tools

Most tools are handed, that is to say they
are either right handed or left handed. This
is nothing to do with a person'’s orientation,
but more to do with the direction of the cut.
Aright handed tool cuts from the tailstock
towards the headstock, hence the cutting
point is on the left hand side of the tool. A
left handed tool does the exact opposite.
Photograph 1 shows a selection of knife
tools in which the TCT tool is left hand, the
other three being right hand. Incidentally,
there is at least one advertisement which
incorrectly states the opposite.

For normal surfacing, | set the knife tool
such that the leading edge is at right angles
to the lathe axis. For facing, | swing the tool
holder round such that the front edge is
parallel to the lathe axis. In both instances
the leading corner is rounded or flattened
sufficiently to obtain a smooth surface
after cutting. Tubal Cain in his Model
Engineers Handbook recommends 1/64
inch radius (0.4mm). | suspect that | actually
use a smaller radius as | round the corner
using a diamond hone until it is just visibly
rounded, the reason being that | am always
wary of inducing chatter, and too large a
radius can do just that.

Strictly speaking, the right hand knife
tool should not be used for facing cuts - the
correct tool to use would be the left hand
knife tool with the leading edge set parallel
to the lathe axis, but as the right hand tool
works satisfactorily as long as care is taken,
then thatis what | use as all | need to do is
swing the tool holder round by about 10
degrees, literally a few seconds work.

Tip rounding or flattening on
knife tools

Consider the way the lathe works. Firstly,
the work is being rotated. Secondly, the tool
is moved in a linear manner, usually from

right to left with the tool tip in contact with
the work. The tool is therefore making a
spiral cut along the work, just like a screw
thread, indeed, this is how a lathe can cut
threads. It follows, then, that with a sharp
point, the tool will cut a thread in the work.
Therefore, in order to eliminate that thread,
the tool tip needs to be sufficiently wide to
ensure that whilst the leading part of the tip
is making the initial cut, the rear part of the
tip is simultaneously cutting, or skimming,
the cut immediately behind the cut just
being made. This can be achieved by having
aflat or round on the tip which is equivalent
to twice the feed rate - on my lathe, with

a 0.1mm feed, this should be 0.2mm for a
smooth surface.

With HSS, it is easy to apply this flat
using a hone or similar, however, with
carbide inserts there is a problem in that
the tips are already rounded, eg 0.2, 0.4
or 0.8mm radius and this will lead to a
spiral of shallow circular grooves It seems
to me therefore, that for my lathe, with a
minimum 0.1mm feed, a tip radius of 0.4mm
may give a better finish than that offered
by a radius of 0.2mm by increasing the
overlap between cuts.

And now for a boring subject.
After the knife tool, it is likely that the next
operation that you will attempt is that of
boring, or making holes in metal. | have
four boring tools as shown in photo 2.
These are three HSS tools, and the SCLCR
indexable insert boring tool which uses
the CCMT carbide insert, the same insert
as used in the knife tool. This particular
tool can be used in a hole as little as 10mm
diameter whilst the two larger HSS tools
require a hole of at least 12mm to 15mm in
which to work. The smallest HSS tool is a
3mm boring tool will work in a smaller hole
but the major problem, which applies to all
these tools, is that of flexibility of the tool
which limits the depth at which they work
satisfactorily. In any case, for small holes,
there are far better tools available, such as
D-bits and reamers.

One of the problems with using boring
tools is that you cannot see inside the
hole whilst boring. All you can go on is
the sound and you will soon learn the
difference between a tool cutting cleanly
and a tool trying to do more than it should.
Furthermore, you will have to learn to use
your cross-slide (probably backwards at
that) and either the top-slide or the main
leadscrew dials in order to determine the
depth and width of the cut.

Finally, the question of tool flexibility.
All tools will flex somewhat, but for normal
surfacing or facing, the tool is likely to
be held with only a small amount of tool
sticking out, say about 10 or 12 mm. This
results in a reasonably stiff tool. However,
with a boring tool, the very fact of working
inside a hole means that the tool may be
sticking out 25 mm or more with a resultant
increase in flexibility. This means that
the tool may be bending sufficiently to
create an uneven hole and it is therefore
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necessary to take two or more cuts at the
same settings in order to work out the
unevenness. In general, this only needs

to be done as you approach the final
dimension, but nevertheless, it needs to be
taken into consideration.

The dreaded parting off
problem

The problem here is one of compromise.
Because you are likely to be cutting at a
distance away from the toolholder, you
need a rigid tool which implies a physically
large tool. Unfortunately, a large tool
implies a broad tip, and certainly on my
lathe this leads to chatter and/or tool
breakages. However, reduce the width of
the tip too much, and the tool becomes
more flexible and will either break or

bend. There is therefore a compromise

in which the length of the tool blade has

to be reduced in order to allow a suitably
narrow cutting tip to prevent chatter and/
or breakages. On my lathe | have found
that with a tip width of 1.84mm (the result
of guess-grinding down to less than 2mm),
and a depth of 12mm, | can have a blade
length of about 10mm, thus the maximum
diameter | can part off is about 20mm. |
can still get chatter but have found that by
flooding the work with cutting fluid, and
deliberately forcing the tool into the cut, i.e.
no gentle tickling, | can keep chatter at bay.

For diameters over 20mm, | have two
choices: either make a wide cut in stages
and thus gradually deepening the cut, or
make a normal cut followed by using the
hacksaw (in the vice if you please) followed
by facing the cut end.

The tool that | use is homemade and
is based on Len Mason'’s idea in his book
Using the Small Lathe, although | have
substituted his idea of using an old hacksaw
blade with a suitably ground old 4inch x /2
inch (100mm x 12mm) flat file and is shown
on the right of photo 3.

Photograph 3 also shows two ready
made parting off tools. The blue TCT tool
at 3mm is too wide for my lathe. | have
not tried the 5mm wide HSS tool (part
of a set of tools), but | note that it does
have a hollow on its upper surface which
may make a difference. I note that a thin
HSS blade along with a suitable holder is
available through at least one of the model
engineering sales channels.

HSS tool grinding

From reading the ME/MEW forum,

there seems to be a certain amount of
apprehension when it comes to grinding
lathe tools. In fact, for the recommended
right hand knife tool in HSS, a usable tool
can be easily ground up using a very basic
grinding rest along with a set of templates
to enable the angle to be set. Photograph
4 shows my set up which is based on a
design in L H Sparey's book The Amateurs
Lathe. Obviously, as one improves, one may
wish to experiment further in which case
then something like either of Harold Hall's
systems will be of use, but this is beyond
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the scope of this article.

Double ended grinders are relatively
cheap, at the time of writing (late 2017), one
was available on offer for £18, although
I think | would prefer to perhaps pay a
little more, say up to £40. For that you will
get one with 150mm x 20mm (6in x 3 in)
grinding wheels with a 150Watt motor. My
grinder, now almost 30 years old, came
with 125mm x 12mm (5in x V2 in) wheels and
a 125 Watt motor. The tool rest was made
from scrap material - it is rather crude, the
screw cutting was poor to say the least, but
it does the job.

As the photo shows, grinding takes
place on the side of the grinding wheel.
Strictly speaking this should not be done,
however, quite a number of “our” authors
suggest that this practice is satisfactory
provided undue pressure is avoided.

My recommendation is to pre-grind the
tool using the coarser of the two wheels,
probably the left hand wheel, and then
tidy up using the fine wheel. Now grinding,
especially with the fine wheel, will create
heat, to which your fingers will certainly
bear witness. There is then a great
temptation to use water to cool the tool,
but that can lead to cracking due to the
sudden contraction of the surface if the
core is hot. Nevertheless, it is what | do, but
at the same time I only do a few seconds of
grinding before cooling, the idea being to
prevent the tool from ever getting too hot.

Please do remember though, grinding
can be dangerous, and in industry you
cannot use a grinder unless you have had
specific training, so please, please, do
ensure that you wear eyeshields, and if you
have any suspicions about your grinding
wheel, it is better to replace it than to risk
an accident.

Lathe Tools “

Tool angles

Flgure 1is an attempt to show the angles
involved with a knife tool. Of these, the
angled front is a compound angle as it
slopes away from the cutting point in both
the vertical and the horizontal directions.
This is to give clearance behind the cutting
point. Although angles are shown, in fact
they do not have to be precise, and as
long as they are something similar, the
tool will still work. Probably the most
important angle is that known as the side
rake and shown as 15 degrees. Depending
on the material being cut, this angle

can be increased up to say 25 degrees

for free cutting mild steel, or higher for
aluminium. Obviously, there is room here
for experimentation.

Sharpening is accomplished by regrinding
the front compound angle, ensuring that
as far as possible the existing angles are
retained.

Tool setting

In general, lathe tools are designed to cut
on the horizontal axis of the lathe centre
line. If the tool is set too high, then there will
be insufficient clearance under the cutting
point thus instead of the tool cutting, the
rotating work will merely rub on the tool.
On the other hand, setting the tool too low
will cause the tool to scratch at the surface
instead of cutting and in extreme cases
could cause the work to bend and roll over
onto the top of the tool.

So, how do we set the tool on the centre
line? Probably the easiest method is to
mount a circular piece of metal in the 3 jaw
self centring chuck, then lightly nip a thin
piece of steel, such as a 150mm (6in) rule
between the cutting tool and the bar. Now,
geometry states that a line drawn touching
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a circle, e.g. a tangent, is always at 90
degrees to the radius of the circle at the
touching point, and that is what we have
here, the rule acting as a tangent, and
the rod being circular. So, what happens?
Well, if the tool height is correct, the
tangent point will be on the lathe centre
height and the rule will adopt a purely
vertical position. If the tool is low, the rule
will lean out at the top, and if too high,
the rule will lean in at the top.

Another, possibly better, method is to
set the tool for facing the end of a bar
which itself does not have to be circular
for this test, and then take a facing cut
followed by close examination of the
centre of the faced end. If the end shows
a rounded pip, then the tool is too high.
What is happening here is that as the tool
approached the centre, it stops cutting,
and the work rubs against the lower part
of the tool, hence rounding the uncut
material by friction. If, on the other hand,
the end shows a distinct pip with sharp,
square edges, then the tool is set too low.
In this situation the tool cuts right to the
vertical centre line, but because it is too
low, it cannot reach up to the centre, and
thus leaves this uncut portion. No pip at
all means that the tool height is correct.

If the tool is not on the centre height,
it will be necessary to adjust it. If it is
too high, then the tool is too big for the
lathe and will require grinding down. And
yes, | have fallen into that trap. If it is too
low, then the tool will require packing
up, usually by means of steel offcuts,
anything from 3mm (1/8 in) downwards in
which context note that tin cans can be a
good source of thin metal suitable for that
last little bit of packing. | am sure that |
am not alone when | suggest that once a
tool is set, then that set of packing strips
should remain with that tool until a major
regrind is performed.

In the section on tool rounding or
flattening, | discussed the need for either
rounding or flattening the cutting point
in order to achieve a smooth surface.
This will not affect tool height setting
as detailed above, however it will affect
the horizontal or rotary positioning of
the tool. If using a rounded tip, then the
horizontal setting is quite easy - simply
set the leading edge at 90 degrees or
thereabouts to the lathe axis and the
rounding will automatically take care of
the setting. However, if using a flat, then
setting can be difficult as in order to
achieve the desired effect, it is necessary
to set the flat parallel to the lathe axis
- any angle leading to the spiral cutting
effect we are trying to eliminate. | have
to use as much visual magnification as
possible, use a piece of white plastic
under the work and tool, and a reasonable
light shining onto the plastic below the
work. In this situation, the work and tool
appear black against a white background,
and with the visual magnification, the tool
flat can be seen and set parallel to the
work.
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templates for setting various angles.

Some thoughts on

work materials

Reading the ME/MEW website, one
quickly gains the impression that a lot of
people have a scrap box and have been

in a position to obtain metals either free
or at very advantageous prices. There is a
problem here, in that unless you know the
specification of what you have acquired,
then you may well have problems turning
it. For example, in my scrap box, | have
what I think is manganese steel, 10mm in
diameter, and which | find difficult to turn
to a decent finish as it appears to quickly
work harden. Conversely, | have some

& in diameter ladder stile tie bars which
appear to be a very free cutting steel that
I can easily reduce to smaller diameters

as required. Both of these steels were
obtained as scrap with no idea as to their
specification so it could be classed as being
the luck of the draw as to what | received.
My recommendation, therefore, for the
absolute beginner would be to place all
such material to one side and buy a length
of free-cutting mild steel, eg EN1A, EN1APD,
230M07, or 230M0Q7Pb to experiment on.
It may seem like a waste of money, but it
would allow the beginner to gain some
experience on turning using known free-
cutting steel before trying unknown steels.

Conclusion
HSS has much going for it, especially
on smaller lathes, but it does need a
grinder to be available for the inevitable
sharpening, and possibly initial shaping.
Tungsten carbide inserts avoid the need for
grinding, as long as the lathe can use them
satisfactorily.

| have made no mention of things
such as quick change tool posts, rear tool
posts, tangential tooling, cutting speeds,

Grinder. Note the safety eye shields kept ready for use on the grinder body, and the wood

By

cutting fluids etc, concentrating instead
on assisting the raw amateur on choosing
and setting a tool to achieve a good finish. |
well remember when | started in this hobby
that | knew next to nothing, and indeed was
sold a totally unsuitable tool as a finishing
tool when in reality, | should have been told
that the knife tool with suitable rounding
or flattening would be a much better tool.
It has to be said that once you can produce
a satisfactory finish using a knife tool as
outlined above, then you can expand your
horizons by trying other materials and
other tool shapes, all in the full knowledge
that you can indeed produce a good finish
and therefore all you are doing is amending
what you already know to work.

Above all, remember the name of what
is probably the oldest society for model
engineers: The Society of Model and
EXPERIMENTAL Engineers. Have fun! m
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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 Rest

The cam rest is supported by a thick ply
upright glued rigidly to the base. This forms
the mount for the curved, sliding piece (the
cam rest) against which the cam rotates.
The rotation of the master cam against the
cam rest causes the rocking motion of the
frame, which allows the correct profile to
be ground on the cams. The curve on the
top edge of the cam rest is five times the
radius of the grinding wheel, which ensures
that the master cam profile is reproduced
accurately on the actual cams. A slot was
cut in the cam rest to allow its vertical
position to be adjusted so that the long arm
of the frame can be set horizontal when

the base circle portion of the master cam

is resting on the cam guide. Two additional
adjustable ply supports ensure that the cam
rest cannot move when it is in position.

The cam rest is positioned vertically
below the master cam axle when the frame
is horizontal. The centre line is marked on
the cam guide to help with positioning,
photo 20.

Grinding Head

This is a spindle designed to hold the grinding
wheel. | opted to use plain bearings for want
of suitable ball races in my parts bin.

The spindle was turned between centres
from a piece of steel bar, photo 21. It was
roughed out first and then finish turned,
aiming for as good a finish as possible on
the bearing surfaces, which were polished
with wet and dry paper. When the turning
was complete, the part was held in an
ER collet and the threads cut M6 using a
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The height-adjustable cam rest.

tailstock die holder.

The base and supports were machined
from 10x25mm steel flat bar. Both faces and
the ends of the base were skimmed flat. The
ends of the uprights were also machined
square and flat. The uprights are attached
to the base with two M5 cap screws each.
Holes were coordinate drilled and those in
the base were counter bored, photo 22.

The base and supports were assembled
and the holes for the spindle bearings
drilled by supporting the part vertically in
the mill vice.

Phosphor bronze plain bearings were
turned and drilled reaming size. They were
then fitted to the base with Loktite. When
set, the base was returned to the mill vice

base.

The grinding head, showing the bolts that secure the uprights to the

and the bearings reamed through to ensure
they were in line.

The grinding wheel is supported between
two thick steel washers, with cardboard
washers in between to even the pressure
on the brittle wheel, photo 23.

Grinding wheels

| ordered 50mm x 6mm grinding wheels
from midlandabrasives.co.uk, one 60 grit,
one 100 grit (100 grit is finer), intending to
use the 60 grit for roughing and 100 grit for
finishing.

Grinding Head Motor
| spent some time trying to work out how to
attach the motor to the grinding head. | was

o0
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The completed grinding head. A larger
grinding wheel than that shown was used.

using a sewing machine motor. The easiest
approach would have been to attach the
motor directly to the grinding head using
some sort of bracket, but unfortunately,
the direction of rotation of the motor was
wrong and | decided that it would not

be acceptable to have the sparks flying
upwards from the work and into the face
of the operator. | was unable to reverse the
motor as swapping the wires over made
no difference. In the end | decided that the
easiest solution was to mount the motor
directly to the bench and use a longer drive
belt to connect it to the grinding head.

Grinding Head XY movement

As mentioned above, | used the bed of my
Unimat SL lathe to provide the precise XY
movement for the grinding head, so the
base was designed around this. Any similar-
sized lathe could be adapted, but the
Unimat was particularly convenient for this
application as the headstock and tailstock
are removable. You could make your own
slides or possibly rig up the machine around
the milling machine or lathe in some way

in order to make use of their available XY
movements. Whichever option is chosen,
the grinding produces a lot of abrasive dust,
so strenuous efforts to cover and protect
your machines, not to mention your eyes,
will be needed.

- o '
Initial alignment of the centres by eye.
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Painting and Finishing

The frame and exposed surfaces of steel
parts were painted with black, smooth
Hammerite, brushed on, which | happened
to have in my store cupboard. This protects
from rust, but the finish achieved was crude
at best. A more satisfactory job could be
achieved with a little more time spent on
smoothing, priming and painting with an
enamel-type paint. Failure to spend enough
care on painting is a personal failing that |
must seek to rectify.

The base was sanded smooth and
finished with two coats of Osmo Polyx Qil,
my finish of choice for wood, as it goes
on very easily and gives a lovely smooth,
durable finish with very little effort. The
oil was applied by brush, sanding lightly
between coats.

Setting up the machine

The machine must now be fully assembled
and set up accurately. The timing belt
brake was fitted with a plywood shim to
bring the inner part of the brake to within
a light touch of the belt. The outer piece

is simply held in place with a bolt that is
tightened to apply the brake.

To align the machine correctly, the following
conditions must be achieved in order.

The frame pivot brackets, and hence
the frame, must be parallel to the base.

If the base has been made carefully this
should be assured, but shims under
the brackets can be used to make
adjustments.

The X axis of the lathe bed, or XY table,
must be parallel to the face of the slotted
plate, and hence parallel to the frame
pivot axis. This is achieved by fitting a dial
test indicator (DTI) to the lathe carriage
and running the probe against the face
of the slotted plate in the X direction. If
the bolt holes for the pivot brackets are
slightly oversize, the position of the frame
can be adjusted. Alternatively, the lathe
can be moved.

Atest bar, held between centres on the
cam grinding machine, must be parallel
with the base and hence parallel with
the top of the lathe bed. | made a test

Clocking the centre alignment using a test bar.

Cam Grinder ”

bar out of a piece of ground steel bar,
centring both ends in the lathe. First, fit
the tailstock into the groove in the slotted
plate then slide it along the groove until
the headstock and tailstock centres touch
and tightening the tailstock locking screw.
Set the slotted plate roughly horizontal
by eye and tighten the two screws that
hold it in place finger tight. Then tap

the slotted plate up and down until the
centres are aligned, checking by eye,
photo 24. Slide the tailstock away and fit
the test bar. With the DTl attached to the
lathe cross slide, run the probe along the
top of the test bar and adjust the slotted
plate until the DTI gives a zero reading at
all positions along the test bar. Note that
the tailstock must be aligned with the
headstock throughout its travel. Once the
above test has been completed, touch the
DTl probe against the top of the tailstock
and note the reading. Remove the test
bar and slide the tailstock along its travel,
continuing to adjust the slotted plate
until the DTl reading is constant.

The tailstock centre height must be
such that the test bar is parallel to the
front of the slotted plate and hence
parallel to the lathe X axis when viewed
from above. Run the tailstock up to the
headstock centre again and view from
above. The two centres should be aligned.
If they are not, make adjustments either
by shimming under the tailstock angle
or skimming material from it using the
milling machine. Mine required a shim of
approx 0.5mm to be fitted between the
tailstock and the slotted plate. A shim was
cut from a piece of the metal cover from
an old floppy disk, which was found to be
just right, checking by eye. The alignment
can be checked by fitting the test bar
again and running the DTl along the front
of the bar.

Adjust the vertical position of the
cam rest until the top of the frame is
horizontal, with the base circle of the
master cam resting on the cam rest. This
setting must be adjusted for different
master cams but does not affect any of
the other settings.

i3
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Fit the grinding head and adjust
its vertical position by shimming or
machining until its centreline is at the
same height as the machine centres. The
grinding head spindle must be parallel
with the face of the slotted plate.

Using the Machine

The machine can grind either individual
cams or a complete camshaft with integral
cams at the correct relative angles. | will
explain how to use the machine for both
cases.

Making Individual Cams

In this case, we are making one or more
individual cams that will later be fitted to a
camshaft with Loctite or similar.

Firstly, a master cam is made from good
quality plywood or plastic, as described
above. It must be geometrically similar
to the cams being made and exactly five
times larger. The master cam is fitted to the
machine, clamped against the protractor
so that it cannot rotate on the master cam
shaft. For a single cam, the alignment of
the master cam with respect to the shaft is
normally unimportant.

Make as many blank cams as are needed,
typically as shown in photo 26, fig. 8. One
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Four cam blanks mounted on the mandrel ready or grinding.
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or more cam blanks are mounted on the
mandrel between the centres and the
tailstock adjusted to allow shake-free
rotation of the mandrel. The drive pin on
the mandrel is secured to the drive pin
on the catch plate by tightly wrapping
the two together with wire. There must
be no slack, photo 27 and 28. Up to

four separate cams can be fitted to the
mandrel and ground one at a time.

The grinding wheel should be dressed
if required. The cam can now be ground.
Rotate the handle until the base circle
of the master cam is resting on the stop
and advance the Y axis of the lathe until
the grinding wheel is just touching the
cam blank. Rotate the handle smoothly
and the grinding wheel should take an
intermittent skim across parts of the
blank. Keep rotating the handle and
slowly advancing the grinding wheel until
the full cam profile has been formed.

At this point, measure the diameter of
the base circle on the cam; it should be
slightly larger than the required diameter.
Determine the amount by which the Y
axis must be advanced until the final
base circle diameter is achieved. Continue
the grinding process until the cam is
complete, ensuring that the master cam
touches the stop throughout its rotation.

It may be desirable and necessary to
use a coarser grinding wheel for initial
rough grinding then switch to a fine
wheel for finishing. Note that it is the Y
axis feed that determines the finished
size of the cam, not the size of the master
cam. The master cam only determines
the geometry of the cam, but the cam
will only be geometrically similar to the
master cam when correct base circle
diameter has been achieved, i.e. when
itis exactly five times smaller than the
master cam. This is quite a slow process
as grinding does not remove material
rapidly. It is important not to rush or to
try to grind too heavily.

On completion of grinding, | polished
the cams with wet-and-dry sandpaper
before case hardening them, photo 29.

Grinding a Round Shaft

If the master cam is replaced by a circle,
the diameter of which is unimportant,
then a round shaft can be ground. The
diameter can be measured and adjusted
using the Y axis feed. This process can
be used for grinding the plain portions

Typical cam blank and completed cam.
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between cams on a camshaft, which may be
required if the camshaft has been distorted
during hardening or to give the required
dimensions and finish.

Grinding Multiple Camsona

Single Camsha

Where a camshaft with multiple cams

at different orientations is required, the

basic process is the same as described

above except that the orientation of

the cams with respect to each other

is important in order to achieve the

required valve timing on the engine.

The camshaft can be hardened before

grinding the cams although as some

distortion is likely, the round portions

of the shaft may be left slightly oversize

before hardening so that the shaft can

subsequently be finish-ground removing

any distortion. The camshaft with

multiple cam blanks machined onto it is

mounted between the centres as before.

If the orientation of the first cam with

respect to some feature on the camshaft

is required, this can be allowed for during

the setting up process. The process is as

follows:

® Set up the camshaft between centres
in the correct orientation as required.
Apply the timing belt lock so that the
camshaft, belt and master cam shaft
cannot rotate.

® Slightly loosen the screw securing the
protractor and loosen the locking nut
on the master cam assembly so that
the protractor and master cam can
be rotated with respect to the shaft.
Rotate the protractor so that the
zero degree mark is aligned with the
centreline scribed near the nose of the
master cam and rotate both together
so that the centreline near the base
circle of the master cam is aligned
with the centre on the stop. Tighten
the screw and then the locking nut,
preserving the alignment. This sets
the zero degree position ready for
cutting the first cam.

® Loosen the belt lock and grind the first
cam as described earlier.

® To grind the second cam, apply the
timing belt lock again so that the
camshaft cannot rotate.

® |oosen the lock nut on the end of the
master cam shaft but do not loosen
the screw securing the protractor.
Itis important that the protractor
now remains locked to the shaft
throughout the process. Rotate the
master cam about the shaft until the
scribed line near the nose is aligned
with the appropriate degree marking
on the protractor; for a four cylinder
engine the second inlet cam will
probably lag the first inlet cam by 90
degrees, and similarly for the exhaust
cams, although the angle between
the inlet and exhaust cams will differ.
Also, check the direction of rotation
of the camshaft and ensure that the
master cam is rotated in the correct
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A single cam ready to be ground.

direction. Tighten the lock nut without
disturbing the angular settings and
loosen the timing belt lock.
The second cam can now be ground.
The above process is repeated to
grind the remaining cams. If necessary,
the round sections of the camshaft can
be finish ground to size and then the
camshaft is complete.

Conclusion

| feel that the machine has been
successful in producing miniature cams to
a good standard. Although the machine
was built somewhat hastily and made use
of materials and equipment that | had
available, the general design principle
appears sound. If the machine was to be
used frequently, more robust construction

Cam Grinder ”

and improvements to aspects of

the engineering would certainly be
appropriate. | hope this article has been
of interest to those contemplating similar
tasks and that you can adapt the design to
suit your purposes. i

References/suppliers

1. www.bearingboys.co.uk for the timing
belt.

2. www.midlandabrasives.co.uk for the
grinding wheels.

2. www.amdengineer.com. Author’s
personal model engineering website.

Finished cams, polished and ready for case hardening.
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Lathework for
Beginners

PART 10 - MILLING ON

Sponsored by:

THE LATHE

This ongoing series will build into a complete guide to using an engineering lathe.
This month Neil Wyatt looks at the use of a lathe as a milling machine.

-

Flycutting work held in the too

Lathe or Mill

What's the difference between a lathe and
a milling machine? This may seem a strange
question to ask, but the answer may not

be immediately obvious; the fundamental
difference is that on a lathe a stationary
tool works on a rotating workpiece, while
on a mill the tool rotates while the work is
fixed to the table. Although the proportions
of the various movements are different,

in principle we can convert a lathe into a
mill simply by exchanging the positions of
the work and the tool. Some milling jobs
can be performed with the work held in

the toolpost, photo 1, or packed up on the
cross-slide, photo 2.

—~—
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lathe.

Ipost of my mini

As Tubal Cain (Tom Walshaw) once
pointed out the main issue is that the
lathe does not have the equivalent of an
‘X' movement, something that is usually
addressed by means of a ‘vertical slide’.
With this addition the vast majority of
milling jobs can be undertaken on a lathe,
but as Tubal Cain pointed out, there are
limitations - chiefly the lack of rigidity
from piling slide upon slide but also the
limited movements and space for the
workpiece. This become particularly
noticeable if you want to use a milling vice
or rotary table. Another issue is not having
the convenience of being able to fit the
work on a horizontal bed.

ER25 chuck and collets, ideal for holding
milling cutters.

—r:-Teecurotrade.co.uk

UNBEATABLE VALUE ENGINEERING PRODUCTS

Boring the body of a casting clamped to the cross slide.

In the past, when hobby bench milling
machines were as rare as hen's teeth it's not
surprising that many model engineers used
their lathes for milling - or set up dubious
arrangements with pillar drills and spindles.
With all these limitations and bench mills
readily available, you may well wonder
what's the point of milling in the lathe at all?
Perhaps you haven't got a milling machine
for reasons of cost or simply not getting
around to it; you may not have the space
for a milling machine; or you may only make
relatively few or small parts that are easily
machined in the lathe.

The long history of milling in the lathe
does mean that many useful accessories

Weldon-style cutter holder with drawbar.
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‘New' style vertical slide with clamp style
carriage.

are still available. Some of these include
spindles that fit in the lathe toolpost or
even full-blown milling heads on columns
that fit to the back or end of the lathe bed. |
won't cover such options here but will look
at milling using a vertical slide and a tool
fitted to the headstock. A single article is
not sufficient to go into all the complexities
of milling on the lathe, indeed Tubal Cain
wrote a whole book on the subject Milling
Operations in the Lathe (Workshop Practice
Series number 5). If you want to go into
more detail, please see Jason Ballamy's
Milling for Beginners series which appears
in alternate issues of MEW to this one.
One area | will touch on very briefly is

M6 the nuts fit the slots in the SC4's slides.
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Milling with a cross-slide mounted rotary table.

A ‘traditional’ style vertical slide.

the choice of milling tools. In the past the
main distinction was between end mills
and slot drills. End mills have several flutes,
usually four, are designed to cut on their
edges (rather than their ends!) and are best
used for profile cutting. Slot drills have two
flutes and cut to the centre and so can be
plunged into work and also more reliably
cut a slot to width.

These days most tooling is ground to be
centre cutting and usually has two to four
flutes, such tools can be use flexibly for
slotting, profiling and plunge cutting. As
for materials, the usual choice of carbide
or HSS applies. | refer you to Jason's series
for more detail on choosing tooling, but
with the advice that, in general, smaller
tools and lighter cuts are best when using
a lathe for milling.

Toolholding
The council of perfection is to hold the
milling cutters in a suitable collet system.

Attaching the vertical slide - take care not to
bottom out the screws.

Lathework for Beginners | ‘

The ER collet chuck in photo 3 is an ideal
solution for the SC4 and similar lathes.
Unfortunately, at present | only have rather
large bore collets, unsuitable for milling
cutters. | also have a an ER25 chuck with
an MT3 shank, photo &, this would be
ideal for use on the lathe. I have used such
a chuck successfully on my mini-lathe and
my mill, however, it was not practical to use
it on the SC4 because the drawbar was the
wrong length. Just as with a proper milling
machine, it is essential to hold taper shank
tooling in place with a drawbar, photo 5,
because otherwise the vibration set up by
milling will inevitably cause it to come loose.
Photograph 5 actually shows a ‘weldon’
cutter holder with a plain hole in the end
and fitted with a grub screw to hold small
cutters in place; naturally these cutters
need to be ones with a flat on their shank.

So, with two collet chucks | can’t use, what
option was left for me? The alternative is to
fit the milling cutter directly in a 3 or 4-jaw
chuck. If you have a good self-centring
chuck (better than 0.2mm runout) then you
can use it, but if its accuracy is not above
suspicion, then consider holding the cutter
in a 4-jaw chuck and centring it using a dial
gauge or DTI. The problems with cutters
held eccentrically are two-fold: first, only one
flute will do most of the cutting, potentially
being overloaded and taking all the wear,
second, if you are trying to cut an accurate
slot an eccentric cutter will cut oversize.

The main downside of this approach is
that hardened tools in hardened chuck
jaws have a tendency to ‘walk’ slowly out
of the grip of the chuck, especially if there
is a lot of vibration. In the extreme this can
lead to broken cutters, but more likely is
work spoilt because the cutter has moved
and cuts too deeply. There are two ways
to minimise this risk - holding the cutter
as deeply as possible in the chuck jaws and
taking only modest cuts.

Workholding

As already mentioned, the two simplest
methods of workholding are to clamp the
work in the toolpost or mount it on the cross
or top slide. These two solutions will work
fine if you just want to mill across the face

of a workpiece, or to make slots or holes at

a single height. If you wish to work in both x
and y directions, you will be faced with having
to reset the work, possibly several times.
Another possibility is working on rotating

The top slide can be moved along the cross
slide to a more convenient position.
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The sub-table for use with the vertical slide
also has several other uses.

workpieces, the rotary table in photo 6 was
made to be at the lathe’s centre height, note
the use of the ‘weldon’ holder for the cutter

when machining a small crankcase.

The traditional styled vertical slide in
photo 7 is well matched with the SC4-500
and other lathes of around 100mm (4") centre
height, it is robust and well made. The dial on
the top can be used to make accurate vertical
movements. The holes in the slide’s base are
not well placed for fitting it to the existing
t-slots of the SC4's cross slide, if the front slot
is the slide will be greatly overhung, using
the rear t-slot will prevent the table being
dropped below the level of the cross slide. |
suggest making a baseplate, similar to that
for the top slide, this can be a square of 6
or 8mm steel plate with four holes at the
corners to use the same T-screws as the top
slide. Fixings for the slide can be two M8
studs (in 8mm plate) or two countersunk
M8 screws pushed up though holes in the
plate from below.

The vertical slide in photo 8 is rather
less traditional in its appearance, lacking
the usual t-slotted table and instead
having a deep u-shaped carriage with three
clamping screws.

This second slide has fixing holes spaced
to allow it to be directly mounted to the top
slide of the SC4, using a pair of t-nuts and
15mm M6 cap screws, photo 9. Take care
that you don't use longer screws as they will
bottom out in the slots which could lead to
damage, photo 10. Note that the top slide
can be moved along the cross slide to better
align the whole setup for milling, photo 11.
The slide can also be fixed to the cross-slide
in the same way;, it is not as overhung as the
traditional vertical slide above, but | think it

Carriage clamp screw, do not overtighten, it
will not lock the slide solid.
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Close up of one of the clamps that fit the
table.

Surfacing the aluminium block with an
uncoated carbide slot drill

would still benefit from being mounted on a
baseplate in the same way.

Although the U-clamp arrangement is
rather unconventional, in practice it can work
very well as it is relatively easy to clamp work
securely, although packing pieces should
be used to prevent damaging the work
with the clamping screws. If you do want to
use a t-slotted table with this vertical slide,
then a separate worktable is available as
an accessory, photo 12. This simply clamps
onto the slide, an advantage is that you can
set work up with the table held horizontally
in your bench vice and transfer it to the slide,
but the disadvantage is that it increases
the overhang of the work. The table has a
pattern of M6 holes over its surface and is
supplied with four small clamps, photo 13
and two angle pieces to facilitate setting up
smaller work. This little table works very well
as a flexible sub-table for all sorts of work,
you can clamp work to it and easily transfer
it between any different tools that have a
secure vice and sufficient headroom, such as

Vertical slide locking lever and gib adjusters.

Cross slide clamp screw, this must only be
tightened gently!

between vertical slide and a pillar drill.

This second slide has got a central fixing
nut and screw, visible in photo 10, that allows
it to be turned sideways. Many vertical slides
have this facility, which allows angles slots to
be machined, but it is very much a matter of
personal preference whether you want this
extra option or would prefer to minimise the
overhang of the slide.

If  was going to do some serious and
regular milling on the SC4 | would be happy
to use either of these vertical slides, but |
would definitely make a baseplate and fit
them to the cross slide for maximum rigidity.
For the purpose of this article, however, |
decided to use the new-style slide fitted

Checking hole sizes.
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Cross slide index dial, 0.02mm divisions.

to the top slide and accept that this setup
would be rather less rigid than the ideal.

Guards

One of the hazards of using a lathe as a
milling machine is that the usual guarding
arrangements may not be adequate.
Cutters may throw a spray of chips, typically
smaller and sharper than swarf from
turning, in almost any direction, depending
on the details of the job. This is where the
flexible arrangement of a transparent
screen mounted on a magnetic base is
particularly useful as it can be placed
squarely in the ‘firing line’ of the swarf,

and of course, it's always best to wear eye
protection. Les obvious is the hazard of the
cutter itself, unlike workpieces which are
usually relatively smooth, cutters obviously
abound in sharp edges making the need

Aligning the drill with the block.

Lathework for Beginners | |

Using tape as a depth stop.

Clamping Tips

One of the most important requirements for successful milling is securely clamping the
work. It can be particularly disconcerting the first time you come to set up work on the
lathe cross slide to realise that successfully fixing parts to a vertical t-slotted table is
quite tricky! A good tip is to use a temporary clamp or support of some sort, or even to
remove the slide from the lathe and place the table horizontal. Another idea is to fit a
parallel bar into one of the t-slots and use this as a reference to but the work against.

Such bars, or even clamps or blocks screwed down to the table can be very helpful
as ways of stopping the work moving under the forces of machining. The repetitive
‘hammer’ action of milling - exacerbated by the relative lack of rigidity of a lathe, can be
surprisingly effective at getting workpieces to shift.

When using clamping kits, of any size, are used an important think to remember is to
angle the clamp so its ‘toe’ on the work is where it makes contact. This makes it much
more secure than if you place the clamp parallel to the work.

The small clamps in photo 13 make this very easy, the central screw is used to bring
the clamp into contact with the top of the work, and the rear screw is then tightened to
jack up the clamp and grip the work securely.

axis not being used to make the cut. Note
there isn't a lock on the topslide. There is a
full lock on the vertical slide, visible in photo
18, along with the gib adjusting screws.

shows how | used a rule to align the edge
of the drill with the bottom of the work, as
| had to drop the work by Tmm to place the
holes correctly. If | had needed to achieve a
greater level of accuracy, then | would have
used a wobbler or edge finder to ‘pick up’
on the edges of the work.

For each subsequent hole | advanced
the cross-slide ten and a half turns, always
working in the same direction. For the
counterbores | wound back past the first
hole, then advanced again to avoid errors
caused by backlash. It was easy to see
which ‘0’ on the dial corresponded with
being aligned with the edge as my starting
point. To drill the counterbore consistently
to the correct depth | used the simple
expedient of a wrap of tape around the
drill, photo 22. The downside of this is that
the tape can slip or be damaged by swarf,
so once | drilled the first hole | placed a bit

to keep fingers, clothing and hair at a safe
distance even more imperative.

Basic Milling

For my example part, | started with a block
of aluminium cut from a long flat bar, photo
14. The sawcut across the end wasn't very
straight, so my first operation was to mill
the end flat. Because | had taken a little

care to get the vertical slide aligned and |
had cut the block off square | was able to
simply press the back of the block onto the
base of the clamp and secure it with some
packing to protect the top surface, photo
15. | made three cuts with a 10mm two-flute
uncoated carbide slot drill, intended for use
on aluminium alloys and got a decent finish,
you can see the depth of cut was about 2.5
to 3mm at the thick end. This cutter can
work at full width, but | chose to take cuts of
about 2/3 of its diameter.

Drilling

Although drilling isn't technically a milling
operation, when set up for milling the
lathe can also be used as a very effective
co-ordinate drilling machine. The way |
placed the series of holes in this example
are all useful strategies that can be used
to achieve accurate placing of milling cuts.
Photograph 19 shows an example of

a part with counterbored holes, you can
see that the through hole is 5.5mm and
the counterbore is 6mm; the holes are
spaced 10.5mm apart. First, | drilled the six
5.5mm holes, setting the cross slide dial
to 0 on the edge of the work, photo 20,
then advancing ten Tmm turns to position

As | have mentioned already, lack of
rigidity is a big limiting factor when it comes
to milling in the lathe. One way to increase
rigidity is to secure the carriage and cross
slide. The are two screws, photos 16 and 17
that can be used to do this on the SC4, but
they come with a big caveat - their purpose
is to stop the position of the slides ‘drifting’
under vibration they are not fully-blown
locking screws and will not stop the slides
moving under pressure. If you try to tighten
them sufficiently to lock the slides, then you
may cause damage. My advice is to make
sure the gibs for all movements of the lathe
are well adjusted and just use these two
screws, finger tight, as ‘insurance’ for any
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the first hole correctly. Photograph 21

Magnetic strip used as a temporary depth mark.

of magnetic strip on the bed as a marker,

? N

First three slots, note increasing depth.
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The slitting saw is held in a sprung holder
that adapts to different diameters.

photo 23. For subsequent holes | could
just run the drill in until the screw holding
the bed wiper in place just touched the
strip. This is much faster than setting the
handwheel dial and means that no actual
measurement is needed.

Milling slots
The part required six 5mm slots aligned
with the six holes, these are for small cams
operating by followers held captive in the
holes. Photograph 24 shows the first
three slots being cut with an ‘fc3 throw-
away cutter’ These small HSS cutters are
readily available, they have three flutes
and are centre cutting, photo 25. They are
an inexpensive solution to cutting narrow
slots; intended to be disposable, they can
be sharpened with care. A close look at the
picture reveals a noticeable fault, the slots
are not to the same depth, so | had to start
again. This was partly because | did not
tighten the chuck sufficiently, but mostly
because | took cuts that were too deep.
For this 5mm cutter a 2.5 depth of cutis
about right. To get the depth | zeroed the
carriage handwheel dial with the cutter just
touching the block, photo 26. The dial is
marked in 0.5mm increments so second
time around | took four cuts of 2mm deep,
advancing four marks each time.
Somehow, | omitted to take any photos
of cutting a 2mm wide by 2mm slot across
the top of the six bigger slots. For this |
used a small 2mm end mill - not idea, but
| couldn't find a 2mm slot drill. As this is
rather fragile, | used a cut depth of just Tmm
and ran the cutter quite fast taking two
passes, | was able to use the larger slots as
an entry point and avoid the need to plunge
cut. As will all the milling of aluminium, |
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Handwheel dial, marked in 0.5mm divisions.

This string block has cracked and distorted due to zincpest.

used a light application of cutting fluid,
this isn't really to help cutting as much as
to stop metal building up on the edges of
the cutter. If this happens the load on the
cutter will rapidly increase and it can lead to
broken cutters or damaged work.

To finish the part required a several
more holes, photo 27, some tapping and
the profiling of the bottom of the block. |
must admit, the work was much slower in
the lathe than it would have been in my
milling machine, partly because it was less
straightforward to set up - dropping the
work into my milling vice would have made
all the setups much easier, as would the
DROs on my mill. The slower, shallower cuts
on the lathe were slower, but not hugely so
and drilling on the lathe was possibly a bit
faster than it would have been on the mill.

The Final Cut
Photograph 28 shows a slitting saw
being used to cut a slit for the spring which
keeps the ‘whammy bar’ (tremelo arm) in
place. This is a very handy little slitting saw
intended for shallow cuts (such as slotting
screw heads) but this also makes it very
good for making straight cuts as it doesn't
deflect very much. People usually run
slitting saws far too fast, a typical 100mm
slitting saw should be run at just 100-110
rpm. With this small saw | was able to run
at 240 rpm, and its stiffness let me take to
side by side cuts to get the required width
of the slot.

If you have not identified the rather

esoteric workpiece featured in this article,
itis a replacement for the ‘string block’ of a
cheap copy of a Floyd Rose guitar bridge.
The original block, around 35 years old,
had a dreadful case of zincpest causing it
to expand internally, crack and crumble,
photo 29. the finished block is shown
fitted in photo30.m

b
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The new block fitted to the guitar.

Arc Euro Trade

The various accessories featured in this
series including ER chucks, a wide range
of milling cutters and the two vertical
slides and the featured Arc SC4-500
lathe are available from Arc Euro Trade.
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Call after 7.00pm. T. 01760
337026. Narborough.
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W My father’s collection of
Model Engineer, for most of
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to use them or is maybe a
collector. T. 07540 663252.
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M Collection of Model
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o.n.o. Pictures available. T. 020 8459 1752.
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M Harrison M300 Lathe Converted to Single
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chuck, live centre, catchplate. Year 2000
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order. £2750. T. 01686 688 981. Caersws,
Newtown.

Parts and Materials
W Unfinished boiler for 3 1/2" gauge Martin
Evans Jubilee. Needs all stays, general

Engineers’ Workshop issues
number one to one hundred and thirty-
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carriage or collect. T. 01924 270319.
Wakefield, West Yorkshire.
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M Colchester Student or Harrison M300
lathe. T. 0121704 4323. Solihull.
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The gib tightening tools

Jim Byers passes on a few useful tips

Gib Tightening

The items in photo 1 were made some 5
years ago on receiving my SX2L mill and
7x14 RB lathe.

Mill: adjusting the Y gibs is a pain on my
SX2L as the adjust screws and locking
nuts are very difficult to get at. What's
more, after adjusting the gibs, the gib
screws will move as you tighten the
locking nut, spoiling the adjustment.

Lathe: This is true also of the Chinese
7x14 gib settings.

My solution was to make up a coaxial
tool which has a length of 12mm square or
round mild steel bar long enough to clear
the obstructions on the Y side of the mill
and a convenient length for the lathe

A clearance hole is centrally drilled
through the lengths, just wide enough for
long Allen keys to fit through. The lathe
uses different sizes gib nuts than the mill
so I made one for each. | used a long Allen
key from a set bought at an auto shop
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having a ball end. The one for the lathe
used a plastic handled long Allen key, also
part of a set.

A square end was milled on one end of
each bar, slightly oversize, to fit a cheap
socket head, 7mm for the lathe and 10mm
for the mill. These were pressed on using
the bench vise and have remained secure
for 5 years, so loctiting was not necessary.
Flats on the other end of the bar were
milled to take a spanner.

In use, after the gib screws are set, the
tools being very useful for this also, fit
the socket over the gib nut, slide the Allen
key down the hole which locates in the
gib, screw, then hold the key in position to
prevent the screw from turning while the
bar is rotated with a spanner on the end
to lock up the nut

The photo shows one made from round
bar and the other from square, being bits
to hand from the junk box.

If you don't have a long enough drill to
drill clear through the length of bar chosen,
centre drill both ends first so when flipped
to redrill the drill holes will meet.

Gib Tightening ”

Gib Tightening and
Machine Lighting

The tools make both gib adjusting and
locking up almost a pleasure to do.

Lighting

I now use a 55cm long led strip lamp from

Aldi (Lightway brand) over my 7x14 which

is sold as an under cupboard lamp. These

have 4 very useful features:

1. They are very bright (440/400L)and one
set over the 7 x 14 lathe illuminates its
entire length.

2. The led strip is adjustable by rotating
along the length axis by hand, so it can
illuminate further forward to the front of
the lathe bench as needed.

3. They have TWO colour settings available
on the on/off switch (2700/4000K). One
of the settings (to my eyes) gives greater
edge contrast to brass and aluminium
work pieces making them even easier to
see while turning.

4. They are about half the price of near
equivalents sold by others here in Oz,
but without the above features. m
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Austin Hughes recalls
experiences over
eight years of using
this popular benchtop
machine

he SX3 milling machine is widely
I re-badged and sold under different

names (e.g. Grizzly in the US), but in
the UK it is available under its own name,
and | believe that the principal supplier is
Arc Euro Trade, who do a good line in spares
and have a very informative website that
includes a step by step guide to stripping
down and rebuilding the machine. Mine did
not come from Arc, but | can recommend
their service.

My machine, photo 1, is mounted on a
solidly-built chest of drawers salvaged from
my work office when it was modernised
(i.e. when fine furniture was replaced with
plastic-coated Weetabix). Like all of my
equipment, it is on heavy-duty castors
so that it can be turned or moved around
when long or awkward workpieces would
otherwise foul neighbouring machinery or
furniture.

One of the selling points for the SX3 is
the tilting head facility, but in the eight
years | have had the mill | have only tried
it once, and | would prefer to sacrifice
that facility in favour of a more rigid head
set-up, although | suppose it does allow
the head to be aligned with the aid of a
trammel if for any reason the column is not
perpendicular to the table.

Tool changing

Loading tools (e.g. a collet chuck) is
straightforward, the 12mm drawbar
(lodged in the top of the spindle) being
hand tightened onto the MT3 taper, then
tightened just sufficiently to avoid slipping
under load. Matters are more difficult when
wanting to tighten a collet. Normally, this is
achieved by using the supplied spanner, the
pins of which locate in the two holes at the
bottom of the spindle.

| wanted to find a different way of dealing
with this, as | found it awkward to use this
method.

As supplied, the machine has a plastic cap
surrounding the top of the spindle. | found
it much convenient to discard this guard
cap at the top of the spindle and use a 1/2
inch Whitworth spanner on the splined end
of the spindle. Photo 2 is an add-on: the
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Mill on wooden chest of drawers

two socket-cap screws fit between splines
on the spindle and are used to lock it. This
method is used to lock the spindle during
tool change, as long as one remembers

to un-lock the screws, before using the
machine.

MT3 is a friction fit. As a result, at times |
found that releasing the taper was difficult.
The spindle has slots in the side to allow for
drill drifts to be used to release MT3 tang
tooling. This would be okay for such tooling,
but to remove tooling which is attached to
an M12 drawbar entails using the traditional

Living with a SIEG SX3
Milling Machine

method of unscrewing the drawbar a

turn or two and thumping it sharply with
a dead blow mallet. Fearing potential
damage to the bearings (which has not
yet happened) | first lock the spindle using
the above method and then the quill using
the small handle on the front of the head,
(remembering to un-lock both after the
change) and to avoid bruising the drawbar
| made a steel hat that takes the brunt of
the impact. So far, the quill and down feed
seem OK, and | think one reason is that,

as explained above, the drawbar is never
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overtightened (letting the MT3 friction
fit do the job it was designed for), so that
release of the taper is relatively easy.

Essential DRO's

Prior to fitting DRO's, it was impossible

to achieve repeatability (e.g. in precision
drilling) because the backlash in both axes
is difficult to feel. | bought the DRO's,
photo 3, from Arc, and they have proved to
be excellent. They consist of three separate
elements, and from my point of view the
main advantage compared with many other
types is that the display panel is remote
from the sensing unit and can be mounted
wherever suits best.

The sensor unit (in the centre of photo
3) detects any incremental movement
of the slider (which passes through the
sensor unit), and the relative displacement
is shown on the display. The display panel
provides for metric or imperial (decimal
and fraction), and for zero setting. In inch
mode, there are three decimal places, and |
find | can position the table to within a thou
without difficulty.

The slider element is made from
aluminium extrusion with the capacitive
sensing elements embedded in one side.
When the slider is inserted through the
sensing unit, it is more or less aligned by
the fabric dust-excluder that surrounds
the opening, but there is some freedom
of movement and in my experience,
alignment is not a problem. | mounted the
slider(s) to the table first, let the sensor unit
ride on the rail, and then packed the bracket
supporting the sensor unit to the saddle
accordingly.

The x-axis set up is shown in photo 4,
viewed from the rear of the table. The
sensor head (A) is mounted centrally on a
bracket fixed to the base of the saddle, and
the full-length slider is fixed to the table
with brackets (B) at either end. The arm is
shrouded by an inverted u-shaped channel
fabricated from aluminium angle and
fixed to the table with 4BA screws reached

Y axis DRO
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Rear view of x-axis DRO

through access portholes in the channel.
The top of the channel sits just below the
surface of the table, so that overhanging
work is not impeded. Drilling and tapping
the cast iron for the fixing screws was easier
than I imagined, using a small drill/driver.
When thinking how to arrange the y-axis,
it struck me that | could exploit the fact that
the length of slider was much greater than
the forward/back travel, and therefore the

SX3 Mill I

DRO slider

read-head could be mounted well away
from the table, where there was plenty of
space and less danger from coolant, swarf
and the like. Being an economical DRO
solution, they are not swarf or coolant
proof, and so require guarding as shown.
The read head is therefore fixed to the
side of the base of the mill well beyond the
footprint of the table, as shown at (A) in
photos 5 and 6.

The front edge of the slider is shown at
(B): it has been drilled to clear a 10mm stud
projecting from the solid aluminium block
(C) that is bolted to the side of the saddle.
The stud also supports an aluminium angle
shield of the same length as the slider, and
visible in photo 6. The shield passes above
the read head, and its far end is supported
by a snug fitting inverted u-shaped locating
plate (fixed to the top face of the angle) that
rests astride the end of the slider projecting
beyond the head. The slider obviously has
to be long enough to ensure that it always
projects beyond the read head even when
the saddle is as far forward as it can go.
When the table moves along the Y-axis,
the slider and shield move with it, the read
head acting as a sliding bearing. There is
not much weight in the overhang beyond
the read head, but clearly if it were knocked
it would strain the read-head. An aluminium
angle protective cover (shown as (B) in
photo 6), bolted to the steel panel that
encloses the column, provides protection.
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Y-axis protective shield

Quill feed handle

The mill comes with
a decent DRO for the
quill downfeed, which is
mounted on the front panel,

A

A

so | decided to mount the X e
s

and Y displays nearby on the
left-hand side of the head,

5000

727

as shown in photo 1.

The tapping feature
The SX3 has what, in
principle, ought to be a useful aid to
machine tapping. On the outer end of each
of the three downfeed handles (shown
dismantled in photo 7) is a green plastic
pushbutton. These buttons do nothing
under normal running, but when ‘tapping’
is selected on the front touch panel,
they become operational, and it is then a
simple matter for the thumb of the hand
controlling the downfeed to give a brief
push whenever a change of direction of the
tap is called for.

However, over time | found an
intermittent problem with this function.
This meant that | was nervous that the
‘reverse’ command would fail, and the tap
would progress too deeply into the work and
became clogged, with the obvious danger of
breaking. The minimum speed of 100rev/min
is a bit on the high side anyway, so to avoid
potential breakages | resorted to doing the
fwd/back commands via the touch panel,
which was OK except that it occupied an
extra hand which therefore was not free to
be poised over the emergency stop.

Fig.2
Brass washer (B)
- sliding fit on rod

Steel tube

Steel rod
\
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Over several years all three downfeed
handles became damaged because | failed
to notice that when the power feed was
moving the table from left to right, and the
head was in a low position, the workpiece
or its clamps might ultimately crash into
whichever handle was pointing downward.
Damage was not too serious, but all the
plastic handles were eventually broken and
either glued or taped so that they could
still be used. | decided to buy replacement
handles from Arc (no connection), examined
the old and new assembly which were
broadly similar. So | decided to figure out
how | could make improvements to make
the function more consistent for my needs.

Unscrewing the handles reveals how the
system is meant to operate. Inside the large
boss on which the handles are mounted
is an insulated brass slipring, connected
internally to the electronic direction control
logic. This ring normally sits at +6.6V,
but in tapping mode when it is forced to
ground potential (e.g. by touching it with a
grounded test lead), a modest 9 mA flows

Brass washer (A)
- interference fit on rod

-—

|
=\
V1V

Plastic button

/Steel spring
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to ground and the direction of rotation of
the quill is changed. This shorting function
should be provided by pressing the green
button so that the internal rod photo 7)
makes contact with the slipring, grounds it,
and toggles the direction of rotation.

On removing a circlip and dismantling
a handle. Figure 1 - not to scale and with
the black handle omitted - shows that
because there is clearance between the rod
and the tube, and the rod and the spring,
itis possible for there to be no contact at
all if the button on the end of the rod is
pressed such that the tip of the rod comes
to rest at ‘dead centre’ when it bears on
the slipring. This was possibly the cause of
the intermittent problem, combined with
damage to the handles as described above.

Depressing the button means that the
end of the spring furthest from the button
will be pushed onto the reduced diameter
of the tube, and thereby make contact
with ground, but the outer end is pressing
on the plastic button, and thus not linked
to the metal of the rod. The rod will only
be earthed if the spring happens to be a
bit cockled so that part of it touches the
rod, or the rod is off-centre and touches
the tube at its inner end. A method
for establishing consistent and secure
electrical continuity between the outer
tube and the rod was needed, and this is
easily done by the addition of two brass
washers, as shown in fig. 2.

The larger (outermost) washer (A) is an
interference fit on the rod and butts up to
the plastic knob: it is not required to move
on the rod, so a tight fit is fine. The ends of
the steel spring have been ground square,
but mine were blackened so | brightened
them with emery, thereby making good
contact with the rod via washer A. Washer
B is in contact with the other end of the
spring and should be the same diameter
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Power feed, Grizzly version. (Photo Courtesy of Grizzly Industrial.

www.grizzly.com)

as the spring. It needs to move axially

with respect to the rod when the button

is depressed, so it must be a good sliding
fit. When washer B moves leftwards and
makes contact with the steel body of the
tube, the rod becomes at ground potential,
and toggles the control logic to initiate a
change of direction of rotation. Making all
six washers took less than an hour and now
the tapping feature is consistent.

The X-axis power feed

| fitted the old power feed add-on, (photo
8 shows the US Grizzly version). This is
attached to the left hand end of the table,
the output drive shaft engaging directly
with the table's leadscrew. The steel box
contains a brushed permanent-magnet
d.c. motor with integral gearbox; a half-
controlled mains-voltage thyristor bridge
rectifier to provide variable armature
voltage for speed control; control logic
circuitry; and a reversing switch, speed
setting potentiometer, fuse and warning
lamps.

Limit switches to restrict left and right
travel are housed in a plastic box intended
to be mounted centrally to the saddle, with
spring-loaded actuating pins that can be
positioned anywhere in the vertical slot
running along the front edge of the table.

In my opinion, the room in the steel
box is too tight to accommodate all the
components inside. Perhaps it would not
matter if it was never necessary to disturb
the contents, but in order to attach the kit
to the mill table, it is necessary to remove
the end panel and slide out the pcb. It
was soon after | had re-assembled the kit
after tightening the screws on the loose
reversing switch that there was a sudden
loud bang and the power-feed went dead.
The fuse protection had worked, and
when | dismantled it and withdrew the pcb
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Outline of original box

there was no visible evidence of a short-
circuit nor the tell-tale smell of barbecued
semiconductors. | checked the motor with
ad.c. supply and it was fine. The issue was
isolated to the pcb.

The power feed unit or the spares were
not available locally. So, | contacted my
former Chinese colleague who was director
of studies at a college of engineering,
explained what | was after, and asked
his advice. As always, his reaction was
immediate and positive, though he did
not seem to want to discuss any detail,

Diecast box wiring

SX3 Mill

b i

and even failed to show much emotion
when | pointed out that Sieg was based in
Shanghai, so perhaps he could pop round
and collect a spare board for me. What
did become apparent was that while he
was delighted to see if he could get me a
new board, he would not want me to pay
forit. I don't know if this was an example
of cultural differences, but luckily he has
had extensive contact with the UK and
eventually accepted that | would not be
happy until I had paid him. To my delight,
the board arrived in the post ten days later:
I hope to be able to return the favour at
some future time. (I know that this won't be
of help to anyone else seeking a new pcb,
but it's a heart-warming story, isn't it?)

The arrival of the new board prompted
a review and redesign of the power feed
enclosure. Motor and gearbox were fine,
the new pcb should be OK, but more space
was needed to avoid congestion, and
permit the switch and speed potentiometer
to be replaced.

| enlarged the original steel box without
greatly altering its footprint, firstly by
cutting an aperture in its base and fixing a
spare 190 x 110 x 60mm die-cast box upside
down underneath it, and secondly by
bringing forward the front panel by about
3 cms with the aid of a hardwood surround.
The new set-up is shown in photo 9, where
the white lines indicate the outline of the
original box. In addition to the direction
switch and speed control knob there is
a fault indicator lamp and below it a red
spring-loaded button which when pressed,
causes the speed to be about 150% of the
normal ‘full’ speed. This feature is invaluable
when the table has to be moved rapidly to
a new position. (The circular plug on the
top has a partner on the bottom, and they
provide access to the motor brushes.)

| expected that replacing the reversing
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New front panel switches

switch and speed setting potentiometer
would be straightforward, but it was not.
The original three-position direction switch
(left, centre off, right) had, as expected, a
double-pole, double-throw section that
reverses the leads to the motor, but in
addition a further stage which switched in
the appropriate limit switch according to
the direction selected. What is needed is
a three-pole double way switch: | used an
IMO CS20A-U3, a bit of overkill in terms of
current rating but with a lovely action.

Before changing direction, the control
logic requires the speed setting pot to be
turned to minimum, at which point there is
a satisfying click from the integral switch.
Just like an audio volume control, | thought,
and easy to get a replacement on line.
Wrong again: audio pots with an integral
switch all seem to have the switch contact
open when the knob is turned down, but
this application requires it to be closed.
Searching the web was fruitless, so an extra
230V mini-relay was included to get around
the impasse.

Itis several years since | made the
modifications, and at the time | had
no thought of publishing anything, so
the current crop of illustrations is less
than ideal, having been taken with the
equipment in situ on the mill. However, |
hope they will give the general idea.

Photograph 10 shows the diecast box
viewed from below (this is the first time
| have taken a ‘selfie’ - much easier than
lying on the floor of the workshop)! The
replacement pcb (green) is on the right,
occupying about half of the box, and
the relay and its bit of vero-board is the
orangey-coloured object on the extreme
left. I'm sorry that the poor lighting has
caused the screw connectors to appear very
overexposed.

The edge of the box lid is just visible at
the bottom left, with the cable gland for
the wiring to the limit switches. A matrix
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End view of feed motor

of ventilation holes was drilled in the lid,
just below the heatsink, so that air can now
enter from below and continue to exit via
the original holes in the side cover.

In photo 11, the Tufnol front panel
has been dropped forward to show the
reversing switch, fault lamp and speed
setting pot. The length of the switch is what
necessitated moving the panel forwards.

Finally, photo 12 is a view from the left
side with the cover panel removed. The
chunky motor with its integral gearbox
is fixed to a thick steel plate that in turn
is bolted to the end of the mill table with
socket-cap screws, one of which is visible
in the photo. | have included this photo to
emphasise how limited was the space that
formerly held the pcb, which simply rested
in place, and from where a multitude of
cables struggled to find their way over or
under the motor to reach the front panel
over on the right hand side. As can be seen,
the new arrangement has room to spare,
and if it becomes necessary to remove
the motor it can be done easily without
disturbing the other wiring.

Too much torque

In what is in essence a hobby machine,

the motor(s) might be expected to be
underpowered, but paradoxically both the
main drive (1000W) and the power feed
motor (150W) are more than capable, and

it was latter’s ability to provide oodles of
torque that, combined with carelessness
on my part, contributed to one of my worst
episodes.

By suggesting that the feed motor is
over-engineered, | mean that the motor
never has to work at anything like its full
capacity to drive the table. | carried out
a series of tests and established that the
current at full speed (i.e. when pressing the
‘fast-travel button) was 0.35A, and when
the motor was driving only its integral
gearbox, the current at full speed was 0.1A.

-

4
-

The rated current of the motor is 0.9A, so
because armature current and torque are
directly proportional in a p.m. motor, it is
clear that the motor has plenty of torque in
reserve. (I also found that when milling, the
extra load on the motor was very modest.)

No details of the power electronics are
available, but we can speculate that the
speed controller probably has an armature
current control loop to limit the maximum
current, and hence the maximum torque
from the motor. If for example the table
became jammed, the motor would be
stalled but the current would be prevented
from reaching a dangerous level and it
would simply sit there producing the
corresponding torque, which in this case
would be about 2.5 times its normal
maximum

| fear that this is what eventually stripped
the drive nut on the x-axis leadscrew. |
say ‘eventually’ because there had been
several anxious moments when | realised
that | had been careless, mainly when | had
allowed the workpiece or clamps to crash
into one of the quill downfeed handles.
In most cases the power feed had cut out
automatically, and damage seemed to
be restricted to the downfeed handles,
but | now suspect that each time this
happened the drive nut was gradually being
weakened. A more serious contributor to
the cumulative destruction of the nut was
probably the fact that on more than one
occasion | forgot to unlock the x-axis slide
after using the y-axis traverse, and it went
unnoticed because the power feed had
enough torque to defeat the lock, unless
the latter was screwed down really tightly.
The motor was applying a very high torque
to the leadscrew and nut, but because it did
not stall, the protective trip did not operate,
and the nut was subjected to sustained
abuse.

®To be continued
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Readers’ Letters ”

Readers’ Tips a-cww.

A Boring Head Lappmg Machme THE Mo, (o

WINNER!
This month our i ER
lucky winner of
£30 in Chester
gift vouchers
is Alan Jackson,
who offers an
unconventional
solution for
finish boring
hard steel.

I was boring
out a steel hub
on a part of a folding bike | am building. The
hub has been silver soldered at the top and
bottom. | had a hard time trying to achieve a
good surface finish. | tried HSS and a couple
of different carbide tips, various feeds and
speeds, with little success. | do not usually
have any trouble with this and put it down to
the heating when silver soldering and there
was no way | was going to anneal the finished
hub. So, | came up with the idea of fitting a
Dremel sanding drum in place of the cutting
tool in the boring head.

A shaft that fitted the boring head was
drilled to suit the Dremel spindle and then
super glued into the shaft. The head was
adjusted to rub on the bore and the vertical
feed was by hand from the drill column. The
sanding drum can be rotated to present a
new surface to the bore and because it is
pushed on to a rubber core it allows some
flex. The sanding ring can be chosen to suit.
whether fine or coarse and changed without
losing the setting.

This solved my problem and | would use
the word “Lapped” carefully but it achieved a
good smooth surface and saved the day. How
about a boring head lapping machine?

Alan Jackson

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.

March 2019 65



The 2019
National
Garden Rai
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Cash Machine, FREE parking for 2000+ cars
Shuttle Bus from Peterborough BR station

Tickets (on the door): Adults £10.00, Under 18 FREE!
Buy your advance tickets online and save 15%!
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10.00°™ - 5,00°™
Saturday 6 April 2019

Peterborough Arena
East of England Showground
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» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals
» Join our forum and make your views count
> Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001*

» Register for free today and join our friendly
community!

Join the Association today
& enjoy great member benefits I 6
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* only available with digital or print + digital subscriptions ///
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® Machining service ® Painting and lining service
® Laser and water cutting ® Ce marked copper boilers
® Buy and sell live steam models

Tel: 07487 268956

Email: midlandlocoworks@gmail.com
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Shaper Tool | |

An Enlightened
ALBA-2S Takes

Shape

s a now retired engineer with an
Aaeronautical and electronic career

behind me, I have always had my
hand and head in things mechanical and
electronic, be it aircraft, motorcycles,
machinery, or fancy aircraft electronics.
Over the many years | have collected
tooling and machinery along the way and
have quite well stocked workshops in
metalwork, woodwork and the electronics
side. My Good Wife supports me hugely in
these activities; indeed, we met and married
while working at the same aeronautical
company in South Africa in our younger
days. Gisela led a large team of software
engineers and was even accredited by
British Aerospace in aircraft software
design on their aircraft — and so she is well
qualified to do all the software bits for my
creations!

This article captures my journey in

acquiring and resurrecting an ALBA-
2S, a 14inch shaper, and along the way,
converting it to partial computer control.
Some fairly major repair work to the vertical
slide was required which turned out fine.
Some interesting exercising of the mind

PR, '
x‘.:.;;‘].":";l-' fome "l =

Which cleaned up nic-e/'y
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Joseph Noci, on the coast
of Namibia, undertakes a
unique project

was required in the design, development
and fitting of the drive stepper motors on
the X and Z axes, as well as in the design of
the computer controller and its software.

In addition, some cutting tools were
designed and manufactured as well.

The result has proved most successful
and the shaper is a pleasure to use, and to
my eye.

Something about those slow, gentle
curves on the body... see photo 1.

Retired and now living on the West Coast
of Namibia generally means scrounging
far and wide for tools, equipment and
materials. Imagine my surprise when, after
a number of years searching in most of
Southern Africa, | discovered an ALBA-2S
shaper, languishing in a tomato crate on a
tomato farm in the very south of Namibial!

The deal was quickly done, based on
internet photo's only, and the shaper, in its
crate, was sent slowly on its 800km journey
on the back of a tomato truck up to central
Namibia, for me to collect in our capital
city Windhoek, about 380km from me in
Swakopmund. Eventually loaded onto my
truck and brought home, ready to look at,

Condition as received

5

Smashed dovetails on the vertical slide

The converted Alba shaper

photo’s 2 and 3.

The shaper seemed to be in fair condition
and so stripping and cleaning commenced.
The only heavily rusted item was the
vice, photo &, which was stripped and
electrolytically de-rusted and it cleaned up
quite well, photo 5.

The main areas of concern were the

Broken dovetails sawn off
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Boring for ball nut

Restored ram head

rather deep scoring of the ram slides, and
the unfortunate discovery of the smashed
dovetails on the vertical slide, photo 6.

There was little to be done regarding
the scoring of the ram slides, so they were
just cleaned up and left so. This proved to
not be a problem once the machine was
put to work.

Between waiting for primer and the
top paint coats to dry, the repair of the
dovetails was contemplated.

A 200mm diameter slice of bronze was
obtained and manufacture began of an
intermediate dovetail insert to replace the
broken dovetails. The old dovetails were
sawn off the ram head swivel, photo 7, and
the ram swivel face machined flat, photo 8.

Inspection also revealed that the vertical
slide leadscrew was well worn, so | decided
to fit a new one, at which point the idea
of an NC conversion was born. If | could fit
stepper motors to the X and Z axis of the
shaper, | could automate the machining
process to a large extent. The idea was
not to do full CNC type machining - there
are to my knowledge no computer aided
manufacturing (CAM) software packages
capable of generating the G-Code for a
shaper anyway. The concept is to machine
from a start point to an end point in either X
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Trolley and base

or Z, and for the axis to move under stepper
drive till done and stop automatically. That
settled it - The new Z axis leadscrew would
be a ball-screw.

The machining of the bronze dovetail
started. The dovetails on the cast iron
slide were 55 degrees. | could not find a
large depth 55 degree dovetail cutter, and
after contemplating making one, finally
decided to go for a 60 degree off the shelf
cutter, from EMUGE in Germany. This
cutter is 65mm in diameter, and 20mm
deep. | fitted it to the mandrel on my
EMCO bench top mill, and first machined
the cast iron slide dovetails to 60 degrees,
photo 9.

Then, after having sawn out most of
the waste bronze, proceeded to cut the
dovetails in the bronze block - slowly! See
photo 10.

Ready for refitting

On the lathe the dovetail adapter was
also bored through and out to take the
leadscrew and ball-nut. The EMCO Mill
adjustable boring head was held in the chuck,
and the dovetail adapter clamped to the cross
slide table, photo 11.

In photo 12 the dovetail adapter block is
shown fitted to the vertical slide, with the
ball-nut inserted in place. Photograph 13
also shows the bolt holes to bolt this new
section onto the machined ram head.

Photograph 14 shows the almost
complete ram head and vertical slide with
stepper motor, drive belt and pulleys fitted.

In the meantime, the rest of the machine
had been stripped down, old paint and
grunge removed, and a spray coat of an acid-
etch 2-part primer, and then an epoxy gloss

Painted but before ‘computerisation’
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top-coat applied. Re-assembly then began.

However, as this progressed it was
obvious that this was a heavy machine and
manoeuvring it about was not an option. A
trolley was made, with removable wheels,
so that the machine could be moved about
while being worked on, and once set in
place, the wheels removed, and rubber
bottomed jack-screws would be dropped
onto the concrete floor to firm and level
the Shaper.

The trolley was made from 60 x 60 x
8mm angle, as a frame into which the
shaper was placed. A single steerable wheel
in front and two fixed wheels at the rear.

Photograph 15 shows the trolley
beneath the shaper base, before painting.
Photograph 16 shows the shaper coming
together.

A new three-phase 1.5KW motor was
fitted together with a variable frequency
drive. The latter very useful for finding the
‘sweet spot’ in ram speed when cutting
different materials, even though the 25 has
a four speed gearbox. The original motor
was rather large, was 1 horsepower and the
output shaft had a wobble...

The vertical slide stepper motor toothed
belt drive has been fitted with a guard. The
main drive motor V belt guard was left off
to show the twin V belts. The trolley wheels
have also been removed and the four
jackscrews are down.

Photographs 17 and 18 show the large
stepper motor fitted to drive the X axis
leadscrew. The stepper is a 14 Newton-
metre motor and drives the leadscrew with
a 1:1toothed belt and pulley drive. The
belt and pulleys are covered with a belt
guard as well. Note the lack of all the usual

Cup with lid fitted.

pulling, pushing and jostling arms normally
prevalent on a shaper...

The grey box contains the stepper motor
drivers and all related power supplies.

Most of the oil-feed cups on the shaper
were either lost or broken, so some new
ones were made up, fitted with pipe-cleaner
capillary feeds internally- seen in photos
19, 20 and 21 are the ram oil-cups, three per
side.

Next was the electronics needed for the
Numeric Control (NC) capability. | decided
to use an Arduino type microprocessor
module, but one that uses a very fast, small
microprocessor from the company STM,
in the USA. This module is known as the
NUCLEO. The processor is a 32-bit processor,
running at 160MHz, and so loafs along in
this application. | chose this module as | had
used one in the conversion of my EMCO
Maximat V10 to an ‘electronic leadscrew’
version, and so was familiar with the Nucleo.

I made up a control panel which then
housed all the switches and controls, as well
as the Nucleo. Included on the front panel

Shaper Tool ”

Oil cup, note wick

All three cups

are two digital readouts, one for X and one
for the Z axis, photo 22. Photograph 23

shows the rats-nest interior of the control

panel - I do NOT enjoy wiring...

The front panel is made from 1.6mm thick
printed circuit board fiberglass material.
The hole positions for switches, DRO and all
the text was generated on a CAD package,
and then converted to G-Code for my CNC
router. The front panel was first primed and
painted and then the holes were routed
out and the text engraved, photo 24. The
engraving was then filled with black shoe
polish to highlight said text, as seen in photo
22. This trick was used on many panels
in my shop, and panels have shown no
degradation in text legibility over 10 years.
The wax is squeegeed into the engraving by
means of an old plastic credit card and left
to set. The excess on the panel face is then
easily rubbed off with some alcohol.

NC controller functions.
A brief description of the various functions
and options are given - the intent being to

Control panel
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‘Rat’s nest'!

Engraving front panel
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automatic the process allowing stand-alone
operation of the Shaper.

In order to machine a surface flat, for
example, the process would be:

Jog the cutting tool to the start of the
cut point, either in X or Z.

Set that as the start point, and then jog
the tool to the end point, and set as end
point. The measurement of the start point
to end point is read from the DRO, with
0.0Tmm resolution.

Rewind brings the tool back to the
start. These movements and selections
are all done from the control panel.

The DRO doubles as a feed increment
setting, so we can set the step-over size

End view of shaping tool

for each cut.

These steps are in increments of 0.01Tmm,
up to a maximum of 10mm per step.

The Ram can also be jogged slowly to any
position, in order to bring the cutter edge
up to the workpiece to judge start and end
points, as well as start of depth of cut.

The advance of the axis, eitherin X or Z
while cutting, can be automatic, or manual
- automatic will result in the axis moving
the pre-set step increment each time a cut
pass is complete, and the ram reaches the
very rear position. The feed is applied ONLY
at the rear position, very rapidly. Feeding
the X axis 10mm takes 250 milliseconds...
This means that the tool never drags over
uncut regions, and that in fact, the clapper
box never claps.

In manual feed mode, pressing the feed
button while the machine is running will
cause a single feed increment to take place
once the ram reaches the rear position.

This is useful when cutting in that

Obligue view of tool

specific plain: it allows you to put on cutin Z,
as you would if you had a Z axis hand wheel.
The same applies if feeding in Z and you wish
to put on more cut in X, down the side face
of a workpiece, for example.

A neat part of the control software is
that the DRO can now display everything
in millimetres for me! The X axis leadscrew
is V4 inch pitch, while the vertical slide ball
screw is 5mm pitch — no problem mixing and
matches to millimetres!

The shaper soon showed how well it
throws smoking hot swarf all over the place,
so some covers were devised, photo 25,
to try contain this somewhat - the shaper
shares space in the woodwork shop, so
flying hot bits of metal are not really needed.

The first task on the shaper was to make
new jaws for its vice, photo 26.

The cutting tool used was a High Speed
Steel cutter 1I50mm long, 25mm wide and
12mm thick. This was ground to shape, see
photos 27 and 28, and did a very good job

Shop made tool holders

on the Shaper.

Since Shaper tooling seems difficult to
come by, I made up two cutter tool holders,
able to take 10mmx10mm and 12mm x12mm
HHS cutters. These holders allow the cutter
to be set over at an angle as well, facilitating
cutting into corners such as for dovetails and
the like - the holders are shown in photos
29 and 30.

The shaper produced good smoking curls
while machining these tool holders - see
photo 31. Photograph 32 shows the swarf
catcher doing the job.

This was a most rewarding project for me.
It was quite different refurbishing a machine
probably much older than me, quite out of
vogue in the modern machining world and
marrying it to a rather modern computer
control system. Even more satisfying was
seeing the shaper, with the NC control, work
so well indeed. Maybe the only computer
controlled shaper in the world?

Good British engineering! m

Side view of holders
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Smokin'!

Catching swarf
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Hobby Engineering News |

On the
IIEEE from the World of

O
WI I‘e Hobby Engineering

London Model Engineering Exhibition 2019

Visitors from far and wide flocked to S =23 X ﬂ‘
Alexandra Palace) to attend the 23rd v

annual London Model Engineering
Exhibition at the end of January.

As always, the exhibition showcased
the full spectrum of modelling and was
packed with over 2,000 models from
traditional model engineering, steam
locomotives, traction engines and
railway layouts, to collections of scale
model ships and warships, right through
to modern remote-control trucks and
aeroplanes. Visitors were able to travel
between the show's different zones,
trying out different ‘hands-on’ activities
and watching technical demonstrations.

Nearly 50 clubs and societies at
the exhibition competed to win the
prestigious Society Shield which is
voted for by the clubs and societies
themselves. The winner was Chelmsford
Society of Model Engineers. In 2nd place
was the West London Meccano Society
and in 3rd place Maidstone Model
Engineering Society.

In the meantime, the next Model
Engineering Exhibition presented
by Meridienne Exhibition will be
the Midlands Model Engineering
Exhibition which takes place from
Thursday 17th — Sunday 20th
October 2019 at the Warwickshire
Event Centre in Leamington Spa. For
further details, please visit: www.
midlandsmodelengineering.co.uk
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www.tapdie.com & www.tap-die.com

THINKING OF SELLING YOUR
LATHE, MILL OR COMPLETE
WORKSHOP?

and want it handled in a quick
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Contact Dave Anchell,
Quillstar (Nottingham)

01159206123
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Suffolk Steam

Specialising across Suffolk, Norfolk, Essex & Cambridgeshire
Great prices paid for all live steam models
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Call Andrew on 07918 145419 or andrew@suffolksteam.co.uk

T The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
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Industrial
Optical
Magnetic

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
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UK’s Smallest
Magnetic Encoder
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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

Wishing to sell
your Lathe, Mill

or Complete Workshop?

Full clearances
carefully undertaken

Speak to:
Malcolm Bason of MB Tools
01993 882102
Re-homing workshop
machinery for 20 years!

Complete home
Workshops Purchased

Esse_x,’ Nottinghamshire lgcations
Distance no object!

Te: Mike Bidwell

01245 222743

m: 07801 343850
bidwells1@btconnect.com

ALWAYS IN
STOCK:

ModelFixings.co. ukL

Huge range of
miniature fixings,
including our socket
SEIV0 SCrews.

BA SCREWS IN
BRASS, STEEL

AND STAINLESS

SOCKET SCREWS IN STEEL

AND STAINLESS @ DRILLS

® RIVETS ® TAPS ® DIES ®
END MILLS SLOT DRILLS etc

PHONE FOR
FREE LIST

ITEMS MAIL ORDER LTD

Mayfield, Marsh Lane, Saundby
Retford, Notts. DN22 9ES

Tel/Fax 01427 848880

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.
MADE TO ORDER
Constructed to latest European Standards

@

7'/4" guage and P.E.D. category 2 Specialist
Enquiries, Prices and Delivery to:

@

Telephone: Coventry 02476 733461
Mobile: 07817 269164 * Email: gb.boilers@sky.com

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

steel and aluminium.

We also stock a wide range of Brilish made
taps, dies and steam fittings.

March 2019

acc
odels

also the home of ModelBearings.co.uk

* Taps, Dies & Drills * Adhesives
* Engine & Miniature bearings * Circlips, efc. efc.

TellFax +44 (0)115 854 8791 Email: info@modelfixings.com

Model Engineering
Products Bexhill

Manufacturers of
5"gauge diesel outline
battery electric locos

and accesssories

Telephone: 01424 223702

Mobile: 07704 256004
email:modelengineerssupplies@qgmail.com
17 Sea Road, Bexhill-On-Sea,

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding
All Locomotive & Traction Engine parts.
Your drawings, Eiles & Sketches.

m: 0754 200 1823 ¢ t: ouza 734899

(answer phope)

¢: stephen@laserframes.co.uk

Well Cottage, Church Hill, North Rigton, LEEDS (517 0DF
www.laserframes.co.uk

PRECISION ENGINEERS

& MACHINISTS.
Turning, Boring, Milling,
Drilling, Grinding etc
also
Tool, Cutter & Drill Grinding Service.

John Dunn
Engineering

North Cave, East Yorks
Tel: 01430 424957 Fax: 01430 423443

METALS AND BOOKS
CZ120 Compo Brass Sheet/Blanks, CZ121 Brass Bar
CZ126 Brass Tube, ENB & Mild Stecl, Sid Silver Steel
Gauge Plate. Suspension Spring Steel

Wheel & Pinion Cutting, Horological Engineering

BRASS PRICES REDUCED
Send Two 15T Class Stamps For Price List
LT.COBB, § POPLAR AVENUE,
BIRSTALL, LEICESTER, LE4 30U
TEL 0116 2676063 Email: ian@iantcobb.co.uk
| www.iantcobb.co.uk

East Sussex TN40 1EE Email:
Visit our (‘ﬂj‘il’f’ B theworks@johndunnengineering.co.uk
CULRG L [ EEL AT CEI AR | www.johndunnengineering.co.uk
CLOCEMAKING

Meccano Spares

New Reproduction and
Pre-owned Original
Meccano Parts.
Www.meccanospares.com
sales@meccanospares.com
Tel: 01299 660 097

metal - ¢ i

Handy for so many /ohq

Also suppliers of
a wide range of
steel, fixings,
clock components
& much more.

J & C R Wood Ltd, Dept
Tel: 014

ad, HULL HUS 1SR
crwood.co.uk
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The Best of BRITISH STEAM

c%eauh'ﬁ&l[y @?" aﬂecl Woclels gfandrnac{e £O @V‘C[Q’" 6}{ (gohn gfemmens

My Ribblesdale and Wharfedale plants are individually made to the highest standard demanded by my
customers around the world. They are recognised as wonderful collector’s pieces that over time will
increase in value as have many of my other models I have made over the last 48 years.

I can proudly state that my models are “Made in Yorkshire” the birthplace of many of the best
Engineers in the world

The illustration shows the “Ribbersdale” boiler mounted on a common bedplate with the “Richmond” twin cylinder steam engine and a steam oil
separator. The “Ribbersdale” boiler is constructed from copper components and silver soldered. The boiler is stoved with high temperature paint at
175 degrees C. The boiler is lagged with individual hardwood planks and held by stainless steel bands. To improve the boiler performance it is fitted
with a ceramic burner. The finished boiler is pressure tested to 150 psi for continuous working pressure of up to B0 psi. A test certificate is supplied

with the boiler confirming the test and guarantee of quality. The boiler is fitted with a water filler bush, pressure gauge, water gauge glass and
blowdown valve, safety valve, vacuum valve, steam on/off valve, ceramic gas burner, gas pipe and gas on/off valve. The white/cream stove painted
chimney is pre-drilled for the exhaust pipe bracket should you wish to extend the exhaust pipe alongside the chimney.
This plant is priced at £1550

The illustration shows the “Wharfedale” boiler mounted on a common bedplate with the “Richmond” twin cylinder steam engine and a steam oil
separator. The boiler can be fitted with either the “Richmond” engine or “York” engine and a steam oil separator. These can be purchased as single
items. The “Wharfedale” boiler is constructed from copper components and silver soldered. The boiler is stoved with high temperature paint at 175
degrees C. The boiler is lagged with individual hardwood planks and held by stainless steel bands. To improve the boiler performance it is fitted
with a ceramic burner. The finished boiler is pressure tested to 150 psi for continuous working pressure of up to B0 psi. A test certificate is supplied
with the boiler confirming the test and guarantee of quality. The boiler is fitted with a water filler bush, pressure gauge, water gauge glass and
blowdown valve, safety valve, vacuum valve, steam on/off valve, ceramic gas burner, gas pipe and gas on/off valve. The white/cream stove painted
chimney is pre-drilled for the exhaust pipe bracket should you wish to extend the exhaust pipe alongside the chimney and also includes a polished
brass flared top. This plant is suitable for installation in all my boat products with ample power to drive your boat satisfactory.
The price for this model delivered by UPS within the UK is £1550. Please contact us to discuss delivery, based upon your requirements. You can
now place a reservation on payment of £100. The balance of the purchase to be paid upon notif ication that the model is now ready [or despatch.

I also manufacture high quality boat kits with GRP Hulls or plank on frame construction. These fully detailed kits have been produced to supply
a package which is full of top quality parts and superb schematic build information that will, with attention to detail and time, produce a very
high-quality scale replica of that very product, and if so desired one can reach museum guality. These kits are priced from £1400-£1950

JOHN HEMMENS STEAM ENGINEER

28 Breighton Road, Bubwith, East Riding of Yorkshire. England YO8 6DQ
Tel: +44 (0)1757 289 664 www.steamengines.co.uk Email: enquiries@ steamengines.co.uk




HOME AND WORKSHOP MACHINERY

- l‘.":_‘_", *': .?
v T AR A X
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS : e
Tel: 0208 300 9070 - Evenings: 01959 532199 - fux: 0208 309 6311 | { r “L,' A=
www.homeandworkshop.co.uk < sales@homeandworkshop.co.uk JRNISREEEESSS £375°“‘5'.!
Opening Times: Monday-Friday 9am-5.30pm e Saturday Morning 9am-1pm Harison M300 lathes1gad

" £375 10 minutes from M25 - Junction 3 and South Circular - A205

Bookease of books! g

Taps and Dies /

Stanier 55mm preusmn swivel

- @ ) Bur;lerd L0 collet 448 Harrison lathe Colchester Master - machine vice from NEW ZEALAND

= thuck + collets vertical slide lathe + gap ~ 'Finest Engineering' .
Boxford MKI11 CUD 5" 28" m—
- longbed - MYFORD GENUINE PARTS

oy T AT TS -

o £1725

Purchased from Nottingham

sy L
h

£425 i

|
_‘f

Yorkleen WV150
extractor

MKS Standard =
staking tool sef™

RJH grars

grinder/buffer * £375 ﬁcksmithﬂwil Sundblusicubinei.
(tinmans) stakesl - § 34" x 23"

£345 ,
=

Myford Super 7B Plus Big Bore |the - '
+ Tesla 750 inverter, cabinet stand ﬁ,’“ £6950

KerrKS speed
excellent example INerringham

(bac geured) drill

|~ -
Myford
non Union 12" pedeslul
grinder

stundurd wheels

Myford ML7 lathe £750 Colchester student travelling steadies side

‘Q ¥ -
Startrite 275 12"saw bench cutsupto4  and bottom mount special £40 each

Tom Senior M l

A 1/8" thick! £1275 Colchester Bantam 2000 fixed steady £375 —— =~ /‘
" 123 blocks £30 each Colchester Student 1800 / Master 2500, e 12224 1&S4" swwel/
" R8 collets 6mm 10mm 12mm 16mm set £40 Triumph, Mastiff fixed steadies Angle p]utes tilt machine vice®
; RS collets %4” 3/8” 15" 5/8" set for £40  fpair) handle &

Myford dividing heads; choice! £345

& Elliot 3E geared heud. Harri.son L5 L5A L6 travelling steadies Myford Cor_moisseur lat_he N 2o
X (powered down) special £40 each More details on Web Site ?845 a-‘,'-!{
| Ly ‘ ol )
£495 pwy o er- e
L =/ o\
- s ™ =, - ¥ ‘
s L 2

Clarke 917 vacuum
forming machine 3%

Myford 254 lever
I co¥|e1 chuck.
Collets (each) £30

arkson tool and
cutter grinder

= 3.5 TON 9ft forks pullei truck £495

—

g7 "
- £3950

Morgun Rushworth -
50" 1gg

‘ L E P - ecial
L ¢ I} 51or£20 /
1 Denford Turn Myford @01 P i Myford L7/
L 970 Pro CNC RimrEeach 4 Angle plates+ SU CIWANIEYA Tripus &Germun)
. nose collets surface plutes AR ELS L on/off switch Colchester steadies o fit

Student, Master, Bantam

U o ]0" d r|
ofT19™ pedestd 2000, Triumph, Mastiff!

grinder

SHIPPING
WORLDWID

Please PHONE to check availability or to obtain our list

DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just a small selection of our current stock photographed!
‘Myford Super 7B’ & "Super 7 large bore”

(olchesier (oh 6. 5" x 40" cenires

AN



CUT IT?

CAN YOU 1
WITHICHESJER'S

YOU CA

RANGE OF BANDSAWS,"
o %

CHESTER
Hobby Store

-t

HVi128

HV 1285
H80 ‘ H110 HV128 HV128S
Max. Cutting Round 20mm Round 1 10mm Max. Round o 5
; e | = : 28mm 128mm
Capacity @ 90° | square 85x85mm Square 100x150mm | Capacity

Max. Cutting
Capacity @ 45°

Round 40mm
Square 38x38mm

Round 100mm

Square 85x65mm

All our bandsaws have swivel arms and come with
stand, manual and filted blade. Spare blades are
also available.

Prices may be subject to change without notice

Max. Rectangle
Capacity

1 15x150mm

128x150mm

'Blade Speed | 20/29/50m/min | 20/30/50m/min  Blade Speed | 65/95/165fpm | 20/29/50m/min
Motor Power 0.4kW (0.5hp) 0.55kW (0.75hp) Motor Power 0.25kW (0.33hp) | 0.25kW (0.33hp)
Power Supply  240v | 240v | Power Supply | 240v 240v ‘
Blade Size 1300x0.63x12.5mm | 1640x0.65x13mm Blade Size 1/2x64 1/2" - 12.7x0.65x1635mm
Dimensions ‘ 760x295x4465mm '%Sxdh’)xﬁﬂnmm Dimensions 895x457x985mm | 1020x445x560mm ‘
Weight | 44kg | 60kg ' Weight 62kg 78kg
Price inc VAT  £187.95 | £309.75 ' Price inc VAT | £385.00 | £428.95

HV128 Features: Anfi vibration rubber feet « Rugged cast
iron construction = Milre vice ensures positive material
clamping between 45° to 90° » Adjustable stop * Sealed
and lubricated steel/bronze worm gear drive * Automatic

cut-off

HV 1283 Features: Cast base and arm for rigidity = Fully
adjustable hydraulic down feed confrols the rate of
descent « Full blade cover ¢ 3 belt speeds * Dual swivel
cutling angle from -45° to +40°

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



