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PRO Up to &g warranty) 01 selected WABECO Macﬁfnes!

MACHINE
TOOLS LIMITED

Tel: 01780 740956
Int: +44 1780 740956

A
I\

(s WABELA 1)

B

- 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

O JLmatc BROXXON EMCO

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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SUBSCRIPTIONS
UK - New, Renewals & Enquiries
Tel: 0344 243 9023

Email: help@me.secureorder.co.uk Stevenson Trophy
USA & CANADA - New, Renewals & Enquiries Congratulations to all the entrants in the John Stevenson competition. The voting, by
Tel: (001)-866-647-9191 ME Forum Members, wasn't quite as even this year as last year, but all entries generated
REST OF WORLD - New, Renewals & Enquiries interest and had their 'champions'. The winner, with a lead of just one vote, was Mike Cox
 Tel: +44 1604 828 748 with his low-profile clamps.
Email: help@me.secureorder.co.uk Avery close second was John Hinkley's indexer. The rest of the entries were pretty

bunched together, but Rik Shaw pulled clear by a neck with his build of Harold Hall's
grinding rest.
Once again, congratulations to all the entrants, thanks to everyone who voted and
helped make this a success. Mike Cox wasn't able to get to Doncaster for a presentation,
MODEL ENGINEERING PLANS but I hope to meet up with him soon to award the trophy. On which topic...
Contact: www.myhobbystore.co.uk/contact
Website: www.myhobbystore.co.uk/me-plans

CURRENT AND BACK ISSUES
Tel: 01795 662976
Website: www.mags-uk.com

Doncaster Exhibition

EDITORIAL This issue includes a modest selection
Editor: Neil Wyatt of pictures tooling on display at the
 Tel: +44.(0)1689 869 912 National Model Engineering and Modelling
Email: neil wyatt@mytimemedia.com Exhibition. | was at the exhibition on

Friday and Sunday and it was good to
meet many MEW readers, some familiar
faces and some new ones but it was great

PRODUCTION
Designer: Andrew Tompkins
llustrator: Grahame Chambers

Retouching: Andrew Tompkins to meet you all.
Ad Production: Andrew Tompkins I've sneaked in a photo of another of P.
Dunham'’s tools here, a tool height setting
ADVERTISING gauge. | ran out of space to give a photo ering
Business Development Manager: David Holden and detailed description of one in this
Email: david.holden@mytimemedia.com month's ‘Lathework for Beginners' article,
Tel: +44 (0) 7718 64 86 89 but | think this picture says it all, especially

how a two-bar design can be used to set
tools from above or below.
While on the topic of practical

MARKETING & SUBSCRIPTIONS
Subscription Manager: Kate Hall

MANAGEMENT tools, I should announce that the John
Group Advertising Manager: Rhona Bolger Stevenson Trophy was won by our regular
Email: rhona.bolger@mytimemedia.com contributor, Mike Cox.
Chief Executive: Owen Davies I would also like to mention that this
issue includes news that Warco are
M withdrawing from attending shows for
mytlmﬁ ol &g_b@ the foreseeable future. Only Chester and
Myford had lathes at Doncaster and these
© MyTimeMedia Ltd. 2019 H H
All rights reserved ISSN 0959-6909 were mo.de‘S.t displays. | k.now thatin the . "
past exhibitions were an important place for people to come and see machine tools ‘in the
The Publisher's written consent must be obtained before any part of this flesh’ so to Speak but | think the way we Shop for such th|ngs has changed_
publication may be reproduced in any form whatsoever, including photocopiers, ' . ' h o .
and information retrieval systems. All reasonable care is taken in the I hope this change does not have an adverse effect on people attending exhibitions;

preparation of the magazine contents, but the publishers cannot be held legally | certainly, there are still plenty of trade stands selling new and secondhand tooling as well

responsible for errors in the contents of this magazine or for any loss however : . . : .
arising from such errors, including loss resulting from negligence of our staff. asa beW|Ider|ng selection of models, castings and materials.

Reliance placed upon the contents of this magazine is at reader’s own risk. Perhaps in a way it's a good thing as it has had the effect of securing the place of
Model Engineers' Workshop, ISSN 0959-6909,is published monthly with the remarkable models on display as the centrepiece of the exhibitions. Some of the
an additional issue in August by MYTIMEMEDIA Ltd, Enterprise House, competition and loan models at Doncaster were, quite frankly, breath-taking. Similarly,

Enterprise Way, Edenbridge, Kent TN 6HF, UK. The US annual subscription ; . . ]
price is 52.95GBP (equivalent to approximately 88USD). Airfreight and mailing diverse and quality displays can be expected at other exhibitions and | do urge any and
in the USA by agent named WN Shipping USA, 156-15, 146th Avenue, 2nd Floor, § - 3| readers to make their way to at least one each year. Being able to see the work of your
Jamaica, NY 11434, USA. Periodicals postage paid at Jamaica NY 11431. . . o , .
US Postmaster: Send address changes to Model Engineers Workshop, WN peers up close is always an inspiration and there's also the pleasure of meeting others
Shipping USA, 156-15, 146th Avenus, 2nd Floor, Jamaica, NY11434, USA. with a shared interest in your hobby.
Subscription records are maintained at DSB.net Ltd, 3 Queensbridge, The Lakes,
Northampton, NN4 5DT. Air Business Ltd is acting as our mailing agent.

f drar cle
Paper supplied from wood grown in
forests managed in a sustainable way.
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« AMADEAL Ltd -

www.amadeal.co.uk

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

Hemingway Kits
provide a range of

. uniquely practical
tooling and echallengipn
projeects for the small
workshop owner.

We stock all kinds of spare parts for all of the [N £ -

B machines that we carry. If you require parts and o :
-+ they're not listed on the website, drop us a line
i W, email us and we might be able to help you. s

Tel: (+44) 0208 558 4615 or 07887 945717 or (+44) 0208 558 9055

O Top Désigners withy] #

proven designs g ‘ "
() Laser print 30/CAD!,

alling for prior arrangem

drawings withl illUstrated
construction fotes

ver 70 full material (
Kits to suit your
equipment

") Fast, friendly and
knowledgeable service

SNE

it M www.jeadon.com
126 Dunval Rog dgno
" A] - Supplier of quality preowned engineering equipment from all types of
Send £2 cutting tools, measuring equipment, work and tool holding.
Tel/ | ax; +44 (0 4 7739 o ahearas From top brands including Dormer, Titex, Moore & Wright, Mitutoyo, Seco, etc.
Emailinfo@heming workshop New stock added daily.
catalogue or visit A .
SR Sp— 1 p— st e 4 K enquiries@jeadon.com | 07966553497 )

andmtools

Just a small selection from our current stock

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

Myford super 7b lathe with Fobco Universal Drilling Machine

cabinet stand. 240V, Tooling.

is 300 6" " with Coordinate Table, 1ph, VGC,
£4,500.00 plus vat. SGHHAPE AEORS Keli 5%

Tooled, 3ph, £2500.00 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 to all parts of
— the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment.
Opening times: 9.30am -lpm & 2pm — S5pm 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




T The Digital Readout " e
& Measurement Specialists mctﬂl
e T

Lathes
Mills ’

::bBbl;and Handy for so many jobs
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.

@ms-/ provide both optical and magnetic systems to
machine builders, re-builders and main dealers so you can
be assured of performance, quality and service.

Our specialist encoders, for smaller machines, allow for
neater installation and integration in limited spaces without

performance compromise. Perfect for Myford, Boxford, Aiso suppliers of o2
Viceroy, SIEG etc_p ’ a wide range of TWIStII’Ig

steel, fixings, 7
’ clock components
2
' 3 UK’s Smallest

& much more‘ C ;KII today ‘\u v‘,u-
Magnetic Encoder

free catalog

send g
J & C R Wood Ltd, Dept MMENGW19, 56 Clough Road, HULL HUS 1SR
345067 Email: info@jandcrwood.co.uk

OR Visit our on-lin

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

Precision made. PROXXON A highly accurate lathe for
Proxxon PD 250/E Lathe  MICROMOT [EUCULLIULEUT

This lathe makes light work of machining steel, brass,
£1,069.96 nc.vat Codes07240 System aluminium and plastics.
Proxxon code 24002

* Automatic feed, thread cutting, headstock chuck, live centre and top
slide for taper tuming

Chuck diameter: 70mm » Electronic speed control with spindle range of 100-3000rpm

* 3-jaw lathe chuck made to DIN 8386 Class 1

» Capacity through reversing jaw is 2-75mm

6 speeds:

100-3000rpm Distance between

centres: 250mm » Lathe chuck guard with safety shutdown

* Mounting plate for optional PF 230 mill drill head
«Wide range of optional accessories available

Height over cross
slide:43mm

Optional accessories

4 Jaw Independent 10mm Tailstock %
Chuck (24036) Chuck (24020)
£184.96 507251 £28.85 475337

e - = e a2 - - 3 .
St Gl A ok i FO{ more information or to find a retailer go to Brl 't
T

Collecting Tray (24008)  Tungsten Inserts (24555) brimarc.com/proxxon or call 03332 406967
£129.95 507261 £132.96 474432

Prices may be subject to change without notice.
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9 An Eleven-Inch Rotary Table
Richard Wightman's bumper rotary table is
a one-day-make that could solve all sorts of
problems.

13 Tooling at the Doncaster
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National Model Engineering and Model
Making Exhibition.

14 A Second Cross-Slide
Leadscrew
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R. Finch looks at the mathematics behind
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lifting beam for his workshop.

66 Taming the ‘Universal’ Tool
and Cutter Grinder

Graham Sadler improves a popular grinding
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Coming up...

in our next issue

Coming up in our August issue, number 283, another great read

Regulars

3 On the Editor's Bench

Some thoughts about exhibitions.

26 Scribe A Line

More correspondence from fellow readers.

28 On the Wire
An update on the Bombe.

44 Readers' Tips
A neat idea for Myford Super 7 tailstocks.

58 Readers’ Classifieds

Another fine selection of reader’s ads, expertly selected and hand
prepared

WORKSHOP

(

ONTHECOVER D>

This month'’s cover shows Derek
Brown demonstrating the grinding
of four-facet drills at the recent

Doncaster Show. See page 13 for
more pictures from the show.
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Website
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twitter.com/ModelEngineers
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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. This month see the results of the 2019 Stevenson
Trophy competition:
www.model-engineer.co.uk/stevenson

Any questions? If you have any
questions about our recent Alibre
Atom3D or current 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 these 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?

Colchester Lathe Factory

B A fascinating film of the old Colchester Lathe Factory from
castings to finished machines

Shipping Heavy Models and Machine Moving

Recommendations

B What's the best way to get a heavy things moved around
the country?

Basic Questions About Wax Chucks
B A chance to learn how they did it in the ‘old days'.

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

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS




Ex- display Visit Our Aylesford Show Room!

items now

o\’ ea% St s S ow Open Monday-Friday 10am-4:30pm & 1st

. Saturdna:z/ of the month 11am-4pm

- Garden Rallways Y&:‘b:': 01622 793 700

S e visa £33 @D @ wWww.dream-steam.com

Upgrades I Fixing kits & Wash

BRAND OF THE MONTH: BACHMANN

V Dump Car (Oxide Red) 92504  £46.00
G’ Flat Wagon with Logs 98470  E79.00
lememeuSﬂm £390.00 "LS" Skeleton Log Car 98490  £79.00
Thomas with Annie & Clarabel Set £390.00 'LS" Speeder Orange 96253 £00.00
Thomas' Christmas Delivery soom £410.00 "LS" Speeder PRR 96251  £00.00
Tolyy the Tram 91405 £250.00 “L8" Speeder Santa Fe 96252  £00.00
Thomas the Tank Engine 81401  £22500
James the Red Engine 91403 £23000
Annie Coach 97001 E80.00
Clarabel Coach 97002  £80.00
Emiy's Coach 97000 £80.00 NEW!
Emiy's Brake Coach 97004  E80.00 THOMAS AND FRIENDS TANKERS FOR 2019 - £7T0 EACH
Troublesome Truck 1 08001 £50.50
Troublesome Truck 2 98001  £59.50 NEW!
Ice Cream Wagon 98015 ES600 |ADYBUG
Tidmouth Milk Tank 98005  E£39.00 MOTORISED
$.C Ruffey 98010 £7000
Explosives Box Van 98017  £56.00 EGGLINGER
Open Wagon Blue 98012  £56.00 E160
Open Wagon Red 98013 £56.00
Sodor Frult & Vegetable Co. Box Van 98016  £56.00
Sodor Fuel Tank 98004  £56.00
L e il M
1nmaudww1s Mmmm-mmmum mmm:xml
basic range takes 4 weeks from indal order and cther locomotives are in batches
wmwmmmm Locomotives in stock will stste instant dspatch available
PECO ROUNDHOUSE DSW MAMOD
32mm (SM32) Track In Stock Now" Upgrade Cylinders DSUPCYL £72.00 Tedord MTELGO £452.00
Flaxi Track - 12 Pack SLE0Ox12 £11000 Berse  Marcon 32mm F660 Ceramic Gas Burner Set DSUPGBS £90.00 MK MK3 From £336.00
Flexi Track - 4 Pack SLE00x4 £3800 Bere Blue 32mm £660 Three Wick Meths Burner DSUPIWMB £4500 Saddie Tank MST From £336.00
Fiexi Track - Single SLE0Ox!  £1000 Berve  Deep Brunswick Green 32mm £660  Dead Leg Lubricator DSUPDLDL £2900 Brunel MBrunelOG £440.00
Sotrack Curve - 6 Pack ST606x8  £4800 Berte  Yellow 32mm £660  Sieam Regulator Kit DSUPSRK £3800 Boulton 135180 From £325
Setrack Curve - Single STE05x1  £850  Little Jonn, DHR Blue, Red Buffers £602  Small Brass Chimney Cow! DSENSMCWL  £400 Tram 1351TR £495.00
Satrack 38 Radis Curve - Single STE07 £8.50 Littla John, Victorian Maroon, Chevron Buffers £602 Brass Cab Hand Rails DSENCH £420 Brunel Goods Set BGS-CC-N £520.00
Setrack 38 Radius Curve - Six Pack  ST607x8  £48.00  Bulldog Black, Chevion Buffers £634 Brass Side Tank Hand Rails DSENSTHR €520 Tonder MTDR £30.00
Right Hand Point SLEBSS £4500 Clarence, Brown, RIC, Insulaled wheels £1,710 Brass Smoke Box Hand Ralls  DSENSBXHR £310 Tanker MTNK £39.00
Lef Hand Pont SLE69S  £4500  Lilla Maroon, R/C Insulated Wheels 32mm £1,809 Cylinder Covers DSENCYCV £12.00 Goods Wagon MGWN £44 00
Y Point SLEBSTY £45.00  On Order Please ,  Brass Sand Boxes DSENSBX E£1250 Guards Van MGVAN £50.00
Small Radius Right Hand Tumou SLEBS1  F4500  LadyAmne Dus April 2019 can be ::: mmmr :irlu Tank ‘Y::ns gﬁ;ﬁxgg g;g Telford Tandar MTDR-T £4500
Small Radius Left Hand Turnout SLE £45.00
e e i v et e vose et Bumer Wik DSWWKE ¢1%  DON'T FORGET YOUR MAMOD
Raul Joiners - 24 Pack SLE10 £3.50 MSS Curve Tipped Syringe DSWCTS £210 ELECTRIC LOCO CHARGER
4Smm (G45) Track Maroon Tender (32mm/45mm) 911403 £5500 460 Steam Oil S00m! DSW460S0500  £550 £35
Flexi Track - Six Pack SLY0OxS  E£7900  Green Tender (32mmidSmm) 911405 £5500 220 Steam oil 500mi DSW22080500 £350
Figxi Track - Single SLO00x1  £1500  Biack Tender (32mm/45mm) 911401-BL £55.00  Solid Fuel Tablets 930001 €360
Setrack Curve - Six Pack ST905:6  £4500  Biue Tender (32mmid5mm) 911402-BL £55.00  Water iﬂf m DSWWF: £4 $ NEW!
Setrack Curve - Singie ST905x1  £850  Maroon Passenger Coach (32mmidSmm) 911201 £55.00  Meths Filler DSWMF B3 .
Satrack Straight - Six Pack STO02x6  E4500  Bluo Pessenger Coch (12mmid5mm) 911201BL £55.00 MSS 3/4 SIDE TANK - £300
Setrack Straight - Single STS02x1 €850  Log Wagon (32mmidSmm) 911501 £55.00 MSS TANKER - £55
Right Hand Point §L995 £6000  Goads Van (32mméSmm) 911101 £55.00 -
Lef Hand Pownt sLege £6000  Guards Van (32mmiSmm) 911001 £55.00 . Ssl vt MSS TANKER KIT - £53
Point Motor Mounting Plate PLB £360  Coal Wagon Grey (32mmidSmm 911505 £55.00 Available in 32mm and 45mm
Metal Rail Joiners - 18 Pack SL910 £600  Coal Wagon Unpainted (32mav4Smm)  911505-1 £55.00 with a wide range of Radii
Insulating Rad Joiners - 12 Pack sLeN £310 Pair of Flat Bed Wagons (32mmiMSmm) 911301 £55.00
Dual Rad Joiners - 6 Pack sLe12 €600  Straight Track 910003 £3550
Cunved Track 910005 £35.50
Left Hand Point 910001 £2540
Right Hand Point 910002 £25.40
SUMMERLANDS CHUFFER Side Tank Locomotive (32mm/aSmm) 909003 £21000
These highly developed and precision Saddie Tank Locomotive (32mmd5mm) 809013 £240.00
engineered chuff pipes that can bring MTﬂwﬂlm;f;) 808011 £200.00
the real Sound of a working SI8ar (0G0 Festap Raiway Ashbury Frs Ciass + Whes! Camiage K& 16001 £73.50
TRNGE Mways N1 's Festiniog Raitway Third Class Asnbuty 4-Whes Carmiage Kit 16C02  £73.50
Specials can be ordered on request Dinarwic State Wagon Ki BW01  £2000
Festiniog Railway 2 Ton Braked Siate Wagon Kit 16W03  £26.60
£29 Festiniog Raitway 2 Ton Unbraked State Wagon Kit WWO4  £25.40
War Department Light Rabways K Class Skip Wagon Kit 1BW0E  £20 00
= Dinorwic Quarry Slab Wagon Kit WW08  £25.50
Denorwic Quarry “rubbish” Wagon Kit wWos  £2550
inc. P&P Slastor's Mek Pak 0502 €500
Slaster's Mek-Pak Brush 0505 E370

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

facebook
twitter ¥

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



Rotary Table ”

An Eleven-Inch
Rotary Table

Richard Wightman makes a bumper accessory for his mill.

My 4" rotary table with 4-jaw independent chuck fitted

ts been a while since | wrote anything Evans. | have found a sacrificial table of have to make the expansion links, fig. 1, for
I for this Magazine or Model engineer. MDF is a cheap and easy way to mount said loco but they have a radius of 4 9/16"
Workshop time has been somewhat parts to be machined. But still jobs come (9v8" diameter) which clearly exceeds even
limited over the last few years but now up that even the 7" table can't cope with. my 7" rotary table. | could have cobbled
that | am semi-retired with a little more I need something bigger. For example, | something together to machine them
time, | can put pen to paper, or should
that be keyboard to screen? Anyway, | am m \ ( i
back in the habit of taking photos and ‘ - ‘
thought that this latest creation might be \ - ‘
of some interest to my fellow readers. " e | Y

Over the years the need to machine
parts with a large radius has cropped up
quite a few times. | have always managed
one way or another, but it has always
been a makeshift situation which is far
from ideal. My 4" rotary table, photo
1, with an independent 4 jaw chuck
fitted gets a lot of use but does have its
obvious limitations. Now decent rotary
tables ain't cheap so much so that a few
years ago | set to and built myselfa 7"
rotary table, photo 2. This has been a
very useful bit of kit especially for jobs
like cutting a large hole in the smoke box
plate, photo 3, for my current loco build, .
Conway a 32" gauge 0-4-0 by Martin My home made 7" rotary table >
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but by the time | had finished bodging
something together | was sure | could come
up with a better idea. Not wishing to go
down the route of building a large rotary
table along the lines of the 7" one (which
would probably take a couple of months
with my current available workshop time)

| put the old grey matter into inventing
mode and came up with this idea. A hand
operated 11" rotary table.

Basically, it is car brake disc, 11" in
diameter. This one had been kicking about
the bench at work for some time and
was surplus to requirements so was duly
brought home to my bench. A quick glance
online shows they are available for under
£20.00 including the postage, they are
quite heavy, so take a trip down to your
local parts supplier or local garage where
they should be cheaper.

Anyway, lets get on with the
construction. | started on mine at around
10 AM and had it up and running and
machining parts by 3 PM.

| am not going to supply plans or
measurements as more often than not |
work with what | have in my ‘that'll come in
handy one day box’ Also, it doesn't bother
me using and mixing imperial and metric
material. The table was also designed to
fit my X3 milling machine which uses M10
studs in 12mm slots. Smaller machines like
the X1and X2 use M6 studs in 8mm slots so
build to whatever your machine will take.
The basic parts consist of
1. A brake disc
2. A bit of 10mm thick steel plate
3. A piece of 6mm steel plate
4. Some 1/4" thick brass plate
5. An offcut of angle iron

Turn and centre drill a scrap of aluminium

10 www.model-engineer.co.uk

',I/Su

1/8*

111/16"

3/8"

_:

L L% ] 6

@5/32"

r5/32"

1/2"
11/16"

4BA socket head
cap screws

6. A length of steel bar

7. A block of aluminium

8. A bit of 20mm thick MDF

9. Various nuts, bolts, screws and washers

Centring in the mill

The chamfér in the centre of the brake disc

Brake discs are exceptionally well
machined, obviously they have to be, or
all sorts of braking problems will occur.
If there is the slightest run out problems

Model Engineers’ Workshop



Rotary Table ”

-

Turning the 6mm steel disc to size Countersink the steel disc

such as judder, uneven braking and you get the same sort needs to removed, the chamfer with a boring head, photo 7.
pedal bounce are a few of the problems photo 4. The disc is way too big to fitin It's not critical as to what size the hole is as
that will be experienced. | doubt such My Myford lathe, so | turned up a scrap the 6mm steel plate will be machined to suit.
accuracy could be achieved in the home of aluminium to a tight fit in the disc and Apart from a few tapped holes that's all the
workshop. Starting with the brake disc centre drilled it, photo 5. This enabled me machining the disc needs.

the central hole has quite a deep chamfer to centre it in my milling machine under The 6mm steel plate has an 8mm hole
(not all brake discs are like this) which if the quill, photo 6. Then machine away drilled in the centre and then has the corners

Drill and tap and slot the base plate >

July 2019 1



is a well known engineering technical term
for a few thou) below the surface. That's it
for this part.

The 10mm thick steel base plate is next.
Drill and tap 8mm in the centre. Machine
two slots, one each end for mounting to the
milling machine table, in my case | used a
1/2" cutter to cut the slots, photo 11.

Time for a trial assembly. Bolt the 6mm
steel disc to the 10mm base plate with an
M8 countersunk socket head screw and drop
the brake disc on, photo 12. Bolt the base
plate to the milling machine table and apply
a liberal coating of oil. If all is well the disc
should turn freely.

A trial assembly Cut the brass plate roughly to size There's a bit of video here www.youtu.
be/zCeSvCy-9Pk of yours truly trying the
fit.

To hold it all together | used a bit of 1/4”
brass plate which is firstly cut roughly to
shape on the band saw, photo 13. Then
finished to size by filing and on the disc
sander, photo 14. Aim to get a good fit
inside the brake disc, photo 15. | just
managed to get it in the lathe chuck to
centre drill it, photo 16.

®To be continued

Finish the brass plate to size

knocked off in the band saw. For jobs like photo 9. Countersink the central hole

this | use a scrap of wood and a good size until an M8 countersunk socket head cap

wood screw, photo 8. Mount the 6mm steel screw sits just below the surface, photo

disc on a mandrel with an 8mm bolt and 10. The brake disc is 6mm thick at the

a large thick washer and turn to size. Aim hole, so | skimmed a few thou of the 6mm

to get a really good close fit in the disc, steel disc so that it sits just a gnat's (gnat’s Brass disc inside the brake disc

-

16| (B
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Centre drilling the brass plate
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Modelling and Engineering Exhibition ”

Tools at Doncaster

A look at tooling on display at the national Modelling and Engineering
Exhibition in May 2019

<« The show was well attended, as this view across the exhibition hall
from the SMEE stand on Friday morning shows. Lawrence Sparey’s
research microscope, featured in Model Engineer many years ago, is
beside Derek Brown who was demonstrating drill grinding.

A Another Lawrence Sparey design, but this time built
by John Brittan is this compact but versatile dividing
head which uses a compound train of changewheels.

A Three very practical riveting tolls by V. Crossman. The two on
the right are made from scratch but that on the left is modified
from a good quality pair of what | call ‘water pump pliers’

A The best in show award went to Mike Sayer’s Bentley Blower engine,
which | am sure will be featured in Model Engineer magazine. | hope
MEW readers will be equally interested in the assortment of jigs and
special tooling make had to make to help with building the engine.

A This purposeful spot welder based around a microwave transformer
was on the Stirling Engine Society stand. It bears a family resemblance
to Dyson Watkin's design as featured in MEW 229.

A P. Dunham exhibited a number of well made workshop tools,
this is his pillar tool with comprehensive accessories and a neat
miniature pipe bender.
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A Second Cross-
Slide Leadscrew.....

Peter Shaw returns to the story of his cross-slide odyssey

Leadscrew.
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his article is the second of a series
I of articles exploring the techniques

used when making a copy of an
existing item such as the cross-slide
leadscrew and associated components.
There is no intention to provide a blow-
by-blow account of these items, merely
to use them to demonstrate the thinking
and procedures involved in such a project.
However, in this particular article, | shall be
looking at the leadscrew which is such a
complex item that detailed information will
be given. The leadscrew is shown in photo
1and fig. 1.

Initial considerations

As shown on the drawing, there a number
of unusual values such as 16.08mm for the
diameter of the flange and 9.98mm for the

14 www.model-engineer.co.uk

diameter of the plain section. Some of these
may be put down to poor measurement
technique whilst others may be due to
tolerancing by the original designer. It
seems to me that, for example, the flange
diameter of 16.08mm probably should have
been 16.00mm, there being no obvious
reason for the extra 0.08mm. The diameter
of the plain section at 9.98mm may well be
correct for the original device, but for the
copy, as the matching hole will be made

by reaming, and a 10mm reamer has a
tolerance of -0 to +0.012mm then perhaps
the diameter should be best described as a
nominal 10mm.

Another consideration is that | decided to
make the trapezoidal thread slightly longer,
to gain a few millimetres of extra travel.

What this means is that when

constructing a new lead screw, making

the flange diameter 16mm means that the
complete leadscrew may be made from

an as bought 16mm diameter bar of BMS
with a resultant saving in material being
removed. However the 8.77mm diameter at
the right hand end of the 10 x Tmm thread
and the 9.30mm at the left hand end of
the trapezoidal thread are used as thread
runout grooves, and as such should be
adhered to as closely as possible; the
9.98mm plain section | decided to make
as near to 10.00mm as | could achieve;
whilst the other dimensions are not that
critical and hence it will not matter if they
are not exact.

Constructional Notes
The leadscrew requires that two threads

Model Engineers’ Workshop



Cross-slide Leadscrew

Trapezoidal cutting tool.

be cut: 12mm diameter x 2mm pitch
metric trapezoidal, and 10mm diameter x
1Tmm pitch metric. The latter pitch, whilst
not being a standard metric thread, is a
standard spark plug thread for which taps
and a die are available, and hence were
purchased and used. For the trapezoidal
thread | decided to make my own
screwcutting tool from an old file, photo 2.

Many readers will own a screwcutting
gauge: mine is by Moore & Wright, and
although it covers a variety of thread forms
and angles, it does not cover the metric
trapezoidal thread. | therefore decided to
make my own from a piece of Tmm thick
steel by marking two converging 75 degree
lines from one of the sides thus giving an
included angle of 30 degrees. The area
between the two lines was carefully filed
away, and a short saw cut made at the
junction of the two lines in which the point
of the tool could sit, photo 3. Note that to
aid setting of the tool in the lathe, each pair
of opposite sides were made parallel to each
other and perpendicular to the other pair.
I could now carefully grind my tool until
the top of the tool exactly fitted between
the jaws of the cutout. For this particular
size and pitch the end of the tool should be
ground to 0.598mm, that is, the width of
the root of the male thread. Measuring this
is difficult with only basic tools, so what |
did was to set the micrometer to 0.60mm,
then compared the tool tip to the gap
between the anvils. Possibly not the most
accurate way of setting the tool tip, but the
best | could do. I then did a trial cut on a
piece of scrap bar of the correct diameter;
and promptly broke the tool!

Following a regrind, | attempted another
trial cut by feeding the tool in very gently,
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starting at 0.2mm infeed, then 0.1mm,
and finally 0.05mm as the cut deepened.
Another author suggested that the sides
of the cut should be shaved by the tool by
moving it very slightly to one side of the cut,
followed by moving across to the other side,
all by using the top-slide. This resulted in
yet another tool breakage, so that idea was
abandoned in favour of straight in and out.
Ultimately, I successfully cut the full
thread and kept deepening the cut until the
existing leadscrew nut could be run the full
length of the screw.

Order of work

Start with a length of 16mm diameter bar
slightly longer than required to allow for the
ends to be faced to the correct length. Place
the bar inside a 4-jaw independent chuck
with about 10mm showing, and using a dial
test indicator (dti) set the bar for minimum
runout, face the end and drill a centre.

Reverse the bar and repeat, but this time
reduce the bar to the correct overall length
whilst facing the end.

Now pull out the bar from the chuck
until about 150mm is projecting from the
chuck and using the dti set for minimum
runout adjacent to the chuck jaws. Note
that it may be advantageous to use the
tailstock with a dead centre to provide
some gentle support for the outlying end
of the bar whilst adjusting the runout. On
completion, lubricate the dead centre and
apply the tailstock to securely hold the bar
in place. The bar is now ready for turning
and threading.

First reduce a length of 138.25mm (as
measured from the end of the bar) to 12mm
diameter using a knife tool. Change the
knife tool for a narrow square ended tool
(I use my parting off tool) and create the
5.50mm wide x 9.30mm diameter thread
runout groove. Now replace the narrow
tool with the trapezoidal threading tool,
using the screwcutting gauge to ensure
correct orientation of the tool, engage
the appropriate changewheels, and start
cutting the thread.

The minimum speed of my lathe is
125rpm which is far too fast for cutting
short threads hence for short threads |
normally use a mandrel handle, however,
as using a mandrel handle on this length of
thread is very tiring, therefore | used power
drive. Unfortunately, this then introduced
another problem in that the inertia of the
lathe drive system means that the lathe
takes an appreciable time to come to a halt
once power is cut. Thus, it is necessary to
cut power at a point where the tool will just
run into the thread runout groove. Easier
said than done! So much so that | found
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Home-made screwcutting gauge.

it necessary to be prepared to smartly
withdraw the cutting tool if it looked as if

it was going to overrun the runout groove.
Fortunately, most cutting runs stopped
short whereupon | used the mandrel handle
to finish the run.

Returning the tool to the beginning of
the thread was under power and the same
problem arose at the tailstock end.

There is another problem. The usual
method is to cut the thread, clean it up as
described below, and then try the nut. But
the only nut I have is inside the saddle,
and to get it out requires the removal of
the cross-slide. But the cross-slide is in
use cutting the thread. A truly chicken and
egg situation. Actually, it is not as bad as
it sounds because it is possible to remove
and replace the cross-slide without losing
that all-important registration between the
mandrel, changewheels and longitudinal
leadscrew, so the method becomes cut the
thread until the cutting tool just starts to
scratch the runout groove, clean up the
thread, remove the cross-slide, extract the
leadscrew nut, back off the tailstock and try
the nut. If it doesn't fit, then put it all back
together, take another very fine cut and
repeat as above.

Unfortunately, there are two other
problems. | find that often the tool does
not cut to full depth as indicated by the
cross-slide dial. This is due to spring, that
is the work bending ever so slightly away
from the tool or slack in the compound slide
components, or both. Now for rapid stock
removal this relatively unimportant, but
when getting towards the finish, | find that
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I need to take a number of cuts all at the
same cross-slide setting. In fact, when | do
this, | repeat the cuts until the tool stops
removing material.

The second problem is that my
experience of lathe screwcutting is that the
action of cutting the thread always throws
up burrs and these can be a confounded
nuisance to say the least. Ideally, one
should clean the thread with something like
a chaser, but if, like me, you have not got
one, then the alternative is to gently use a
file against the thread to remove the burrs,
followed by applying the thread cutting tool
again just to clean the flanks of the thread
as the file may have turned some of the
burr over into the thread. Messy | know, but
there is not much | can do about it.

Once the trapezoidal thread has been
completed, the embryo leadscrew can
be turned around and the other end
completed. To protect the already threaded
portion, | use a copper sleeve made from
a piece of surplus/scrap copper pipe. As
before, the leadscrew will need setting for
minimum runout adjacent to the chuck
jaws, and although it may be possible to do
the work without tailstock support, | would
strongly recommend it.

As before, the first step will be to reduce
the 16mm down to say 10.5mm, then,
using the narrow bladed tool, turn the two
grooves paying particular attention to the
face of the flange as this becomes part of
the bearing for the leadscrew. The section
for the 10mm x 1mm pitch thread should
then be reduced to 9.87mm-9.88mm to
allow for the inevitable extrusion effect

TGATH """}-'I'
mnntmAANnRantnn

it

Il

when screwcutting, whilst the plain section
should be reduced to as near as possible
10.00mm paying particular attention to the
finish as this forms part of the leadscrew
bearing system.

The 10mm x 1.00mm section can be
either cut full depth in one pass by a die, or
as | prefer as it lessens the effort required,
partially screwcut in the lathe before
finishing off with the die.

The final operation will be to cut the
keyslot slot using a 4mm slot drill. This
can be done either with a milling machine
or with a lathe vertical slide attachment.
For items as small in diameter as this, |
prefer to use the vertical slide because |
have difficulty getting the milling machine
head close enough to the work, requiring
substantial packing to raise the work with
the consequent risk of something slipping.

Mistakes

Eagle eyed readers will have noticed the
strange marks on the circumference of the
flange. What happened here was that at
the end of one thread cutting run, having
backed the tool out prior to returning it

to the start of the thread, | inadvertantly
switched the lathe into normal forward
mode. Now whilst the tool was well clear
of the thread, it was not clear of the flange
and it promptly cut a thread along the top
of the flange before coming to a halt. | filled
the resulting groove with epoxy putty,
but | now think that soft solder may have
been better. As it happens, the top of the
flange plays no part in normal operations,
nevertheless it does look ugly. m
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=Z.SILVER CREST 5

m o d e | s

MARKET LEADER IN LARGE
SCALE, READY-TO-RUN,
LIVE STEAM
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Designed by Sir William A. Stanier the first
locomotives out of Crewe works were originally
built as streamliners. Later some were built

without streamlining.

All of the streamliners were finally re-built

in un-streamlined form, and all eventually
featured double chimneys. The model offered
here is representative of the class as re-buil.
The locomotives were produced in a variety of
liveries in BR days including maroon, blue and

lined green.

“It was a pleasure to contribute to the design

of this fine 4 cylinder model. The LMS Duchess
uniquely combines ease of handling and pulling
power. When not at

work on the frack it -

is an ideal size for
showcase display. This
is the first Silver Crest
model for 3.5" gauge
and, as an award
winning professional
model maker, | highly
commend it”

Mike Pavie

| - t 1
prochure today

Request your free brochure today by e-mail,
felephong, or by refurning the coupon opposite

Telephone: 01788 892 030
E-mail: info@silvercrestmodels.co.uk

Find more information at
www.silvercrestmodels.co.uk

ANNOUNCING OUR FIRST LIVE STEAM
MODEL FOR 3.5” GAUGE

LMS DUCHESS CLASS

- - -

Length approx 56"

¢ Silver soldered
copper boiler

* Drain cocks

* Coal-fired live steam
* 3.5" gauge
* 4 Cylinder

* Piston Valves

* Walschaerts valve gear * Superheater

[he 3.5” Gauge Model

3.5" gauge models are easy to transport and
an ideal size for display in the home, or office.
A maijority of clubs have 3.5" tracks and the
LMS Duchess is capable of pulling a number of
adults with ease.

This 4 cylinder, coal-fired, model comes
complete with a silver soldered copper boiler,
hydraulically tested to twice working pressure.
All are CE marked and supplied with a
manufacturer’s shell test certificate, and EU
Declaration of Conformity. As testament to our
confidence in the models we provide a full 12
months warranty on every product,

The LMS Duchess model is subject to a single
batch manufacture of just 50 models later this
yEﬂf ("1(1 Or(‘ef THSGW(]“OI‘S V"‘\” l)t‘ Qacc el)'e(i
on a first come, first served basis.

Once the batch is sold there will be no
further production unfil 2023 at the very
earliest, We are pleased to offer a choice of
names and liveries.

The 3.5" Duchess is available at the great value
price of £7,995.00 + £195.00 p&p.

* Mechanical lubricator

* Raverser

* Etched brass body

* Stainless steel motion with rivet detail

* Boiler feed by axle * Safety valves
pump, injector, = Choice of liverias
hand pump * Painted and

ready-to-run
Delivery and Payment

Save £195.00. Free p&p for any order

received within 28 days.

The order book is now open and

VISA

A stage payment of £2,500.00 will be requested
in August 2019 as the build of your model
progresses, followed by a further stage payment
of £2,500.00 in November. A final payment

of £1,000.00 will be requested in March/April
2020 in advance of delivery,

we are happy to accept your order
reservation for a deposit of just

£1,995.00.

i Please send, without obligafion,

my free full colour brochure

: Name

: Address

Post Code

: Please send to: Silver Crest Models Limited,
: Bragborough Hall Business Centre, Welton Road
i Braunston, Northamptonshire NN11 7JG ME |

Company registered number 7425348



One Man a4

The Denford 280 Synchro lathe as bought.

Introduction

I was introduced to model engineering at
school in the 1960s, like many others, and
built my first model there, a Stuart Turner
No. 9 horizontal steam engine. I've had a
home workshop ever since, sometimes well
equipped, sometimes not, depending on
circumstances. My output hasn't been great,
several stationary steam engines, a Juliet
0-4-0 loco, a Wallis and Stevens ‘Simplicity’
roller to the Plastow design, a Tasker tractor
in 4" scale, a horizontal gas engine to an

old Stuart design, but with castings from

my own patterns, a Dore Westbury milling
machine, and finally a hand operated planing
machine of my own design, again using
castings from my own patterns.
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His Lathe

Richard Wilson and his Denford 280 Synchro lathe

For some years my lathe was a 5" Raglan
Little John dating from 1954, which gave
excellent service, but about five years
ago, | decided that | wanted to upgrade
to something a little more modern, and
slightly larger if possible. The Raglan
had a variable speed system based on
two opposing expanding pulleys, so that
speed could be changed on the move. A
little tricky to set up initially, but once set,
gave very little trouble. | really liked this
arrangement, and my preference was for
the replacement to have a similar system.

I wasn't a great fan of electronic variable
speed control, using a DC motor, following
unhappy experiences with a Chinese mini
lathe, when | managed to burn out 3 motors

due to extended use of low speed causing
the motor to overheat. | looked at several
new offerings from regular advertisers in
this magazine and ruled them out either
because of the electronic speed control,

or the amount of fiddly belt changing
involved. Having studied the excellent
www.lathes.co.uk website, | considered the
fabled Myford 280, which ruled itself out,
partially because none ever seem to come
up for sale, and also because, judging by the
prices asked for the smaller Myford 254, |
couldn't have afforded one anyway. A more
modern Raglan 5" would have fitted the bill,
but | couldn't find a decent one at the time,
and the same went for a Boxford 280.

Model Engineers’ Workshop



Description

| was scanning through the
advertisement of a well-known dealer
when | came across a Denford 280 lathe,
photo 1. For those not familiar with

the make (and | admit | wasn't at the
time) there is an excellent description
and company history in www.lathes.
co.uk. Basically, Horace Denford started
making Boxford lathes after the war,
aiming at the school and training market,
and then, in the early 1950s, sold out to
the Harrison group. Having done this,

he then started making similar Denford
lathes of 472" and 5" centre height, using
the ‘Viceroy' brand name, also aimed at
the school and training market. There
seemed to be sufficient demand for both
companies to prosper, although one can
imagine that Harrisons were not amused!
The ultimate development, in the late
1970s, for Denford in conventional centre
lathes, before turning to CNC machines
which they still make, was the Viceroy
280 Synchro, so called because the swing
was 280 mm, 11" approximately. This had
speed control by variable pullies, just like
Raglan, using a lever on the headstock,
(some had a more complex system using
an electric motor to operate the variable
speed pullies) and came with all its

Horace Denford started
making Boxford lathes
after the war, aiming at
the school and training
market...

L

Accessories with the lathe as bought.

original standard equipment, 5” Burnerd
3 jaw chuck, 6" Burnerd 4 jaw chuck, 8"
faceplate, catch plate, travelling steady
and fixed steady, photo 2. | knew from
previous experience with the Raglan, that
a lot of time and money can be spent
tracking down and buying these items,
especially the steadies. It had been fitted
with a non-standard tee slotted cross
slide, which was a plus point for me, as |
do like to be able to bolt work onto the
cross slide for boring operations. The
original cross slide was also included.

It was a metric machine, but with dual
imperial/metric dials, and a gearbox
capable of 72 metric pitches. covering all
standard metric pitches from 0.20 to 7.00
and a lot of others, plus feeds of 0.03mm
to 2.14mm per rev. It was a 3-phase
machine, and at the time was fitted with

LA LALLL)

The original Jacobs Cub inverter. | tidied up that wiring as one of the first jobs!
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Denford Synchro ”

an elderly Jaguar Cub inverter, without
any form of speed control, to enable use
on a 240-volt single phase supply, which
is all I have, Photo 3.

Itis quite a substantial machine,
weighing 330kg (7201bs), 11" swing over
the bed, and 24" between centres. The
tailstock barrel is bored for 3MT tooling,
the headstock spindle will pass just over
1" (11/16" to be exact) and hasa 4M T
internal taper with a camlock D1-3 nose.
The 3-phase motor is rated at 1.2kw and
has proved more than adequate. The bed
has 2 vees and 2 flats and is straight with
no gap.

Condition as Bought

This machine seemed to fit the bill for me,
so, having asked a lot of questions, and
got satisfactory answers, | made an offer,
to include VAT and delivery, which rather
to my surprise, was accepted. Several days
later, a large van pulled up outside my
house, and disgorged a pallet carrying a
very well wrapped lathe and cabinet stand
(For stability, the lathe had been taken off
the stand). The kind delivery driver wheeled
it down the drive to the garage at the rear
of the house and parked it near the door.

It was destined to stay there for about a
week, until the Raglan had been sold and
removed from the garage. This period was
spent unwrapping, and cleaning down with
degreaser, it wasn't bad really, | just wanted
to getit as clean as possible, and cleaning
the usual indescribable sludge out of the
suds tank. | also created a frame on casters
to carry the cabinet stand, something |

do for all my machines. This means that
the lathe stands about 5" higher than
normal, but | am tall, and dislike stooping
over a machine. The paint was reasonable,
although not pristine, but the only thing |
repainted was the sheet metal splashback,
which was worn down to bare metal. The
lathe is an odd pale blue, so | took a small
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component down to the local paint store
and got them to mix some matching satin
finish paint, which has worked very well.
There is a small shelf at the back of the
splashback, so | took this opportunity

to punch some holes in it using a small
punch tool normally used for making
holes in electrical enclosures, so that it
could be used for storing 3MT drill chucks,
revolving centre and my home-made
tailstock die holder. 6 more smaller holes
served for holding chuck keys. | also tidied
up the wiring to and from the inverter,
enclosing it rectangular plastic trunking
with clip on lids. | then used my engine
hoist to reunite the lathe and the cabinet
stand, before gently easing the whole
thing into the garage through the side
door, photo 4.

The headstock, gearbox and apron are
all oil filled, so | took this opportunity to
drain them and refill with 1ISO32 hydraulic
oil. The headstock has both plastic and
steel gears in the back-gear train which
ensures quiet running, but the plastic ones
are susceptible to damage if previous users
have made a habit of changing gear before
the spindle has come to rest. Fortunately,
the teeth on mine are virtually unmarked.
The D1-3 camlock spindle nose means that
the back gears are not subject to shock
loadings when trying to get a tight-fitting
chuck to unscrew.

The time had come to actually try the
thing, so | plugged it in and switched it
on. The controls consisted of an on/off
switch, forward and reverse switch, and
suds pump switch. Everything seemed to
work, and | gently ran it up and down the
speed range (more about the speed range
later) and tried out the apron controls for
sliding, surfacing and screw cutting. All
good so far.

| then put a piece of 1" steel bar
in the chuck and tried a cut. A little
disappointing, as there was a tendency to
chatter. | consulted the handbook, which

gear cover.
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The Denford 280 Synchro lathe as installed in my workshop.
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Screw cutting gearbox and its controls.

I had got from Tony Griffiths, and read
the section on adjusting the taper roller
bearing. Off with the headstock cover,
slacken the large castellated locknut,
tighten the inner castellated nut (both
threaded left hand) and retighten the
locknut. The handbook merely says that
the bearing adjustment is correct when
the bearing is hand hot after an hour
of running. | seemed to have achieved
this and have had no more trouble from
chatter since.

Screw cutting Gearbox

The screw cutting gearbox, photo 5, is
quite complex compared to Norton type
boxes, and to use it needs the operation
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of three levers and one knob, in strict
sequence, some with the lathe switched
off and some with it running. | studied the
handbook very carefully before | used it

for the first time, but I've got the hang of

it now. Simply going in there and playing
with the levers/knob is a sure recipe

for problems. It does 72 metric pitches.
covering all standard metric pitches from
0.20 to 7.00 and a lot of others, plus
longitudinal feeds of 0.03mm to 2.14mm
per rev or cross feeds of 0.012 to 0.84mm
per rev. Direction of travel is controlled by a
tumbler gear cluster accessible by opening
the sheet metal door over the screw cutting
train at the end of the headstock. Once
upon a time there was a micro switch on
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The apron and its controls. The large knob on the left selects

transverse or longitudinal feeds, the lever on the right engages the
half nuts and the lever in the middle engages the selected feed.

the cover which would have prevented

the lathe being started when the cover

was open, but this had been disabled by

a previous owner. To get the full range of
pitches/ speeds a set of 7 stud gears is
supplied, from 16T to 35T, stamped ‘A’ to ‘G,
and in addition to manipulating the levers
on the box, it is necessary to check that the
correct stud gear is in place. My spare gears
are stored on a spindle inside the gear cover
door, retained by a large wing nut, photo 6.
It sounds quite complicated but is in reality
pretty quick to operate once you have the
hang of it.

Apron and Saddle

The apron (Photo 7) is a delight to use. On
the right-hand side is the lever controlling
half nut engagement, and in the middle
another lever, up to engage, down to
disengage fine feeds. It is very light to use
and doesn't lock up under load as so many
do. These two levers are interlocked, so
they can't be both engaged at the same
time. On the left-hand face of the apron

is a large knurled knob, twist one way to
select longitudinal feed, twist the other
way to select transverse (facing) feed.
There is a moveable collar on the feed
shaft below the leadscrew, which when

it is contacted by the face of the apron,
disengages a dog clutch, and stops
longitudinal feed. Its only a safety device,
because it takes about 1/4" of saddle
movement to fully disengage it and should
not be relied upon for workingup to a
shoulder. | believe some machines had a
similar fitting to automatically disengage
the half nuts when screw cutting, but mine
doesn't have this. Presumably, when these
machines were used in training workshops,
the instructor would have set these stops
before letting the trainees loose on them.
The saddle lock is a square headed bolt
which hides under the topslide. | found
that one end of an old double ended brake
adjustment spanner fitted the square
perfectly, and stays permanently in place,
so no groping under the topslide with a
spanner when | want to lock or unlock the
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..Imust admit that I've
never used the suds pump,
because | think it would
splash too much around in
a small workshop.

saddle. One surprising omission, given
the size and date of the machine, is that
there are no felt wipers on the saddle nor
is there any sign that there ever were any.
Rectifying this is something I've been
meaning to do (I've even got the felt to

The single lever control for the back gear

do it with) but haven't got around to yet.
There is a suds delivery pipe attached to
the saddle, but | must admit that I've never
used the suds pump, because | think it
would splash too much around in a small
workshop. | just use a household plant
sprayer, filled with soluble oil at a dilution
of 5:1, rather than the recommended 15:1,
which | find leaves a nice oily deposit on
the machine, and doesn't seem to cause
corrosion or staining.

Speeds
Asingle lever on the front of the headstock
engages or disengages the back gear, photo
8. Alever on the top of the headstock adjusts
the variable speed pullies and can lock at one
of six available locations, photo 9.

The original Denford sales brochure
gave the speed range as 70-260 in back
gear and 400-1600 in direct drive. This

b -

Headstock speed control. The lever controls the variable speed pullies and can only be moved

when the lathe is running.
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Electrical controls. From the left, suds pump
switch, main on/off switch, inverter controls.

didn't quite agree with the plate on top

of the headstock which shows 65-320in
back gear and 380-1600 in direct drive,
with six speeds in each range. Purely out of
curiosity, | checked with my hand-held rev
counter, and got a surprise! 70-225 in back
gear and 360-1150 in direct drive!

I replaced the variable speed belt,
adjusted the variable speed mechanism
(which looked original and was in good
condition), but could do no better.
Eventually, after carrying out a calculation
based on a back gear ratio of 5.09-1, that
with a low speed in back gear of 70 rpm,
the low speed in direct drive must be 356,
corresponding pretty closely with my own
findings but not agreeing with either of the
Denford figures, | came to the conclusion
that, for whatever reasons, the Denford
figures were fictional! It really hasn't caused
me any problems, apart from 70 rpm being
a bit high on a couple of large-diameter
cast iron jobs, otherwise these speeds were
just fine for me. In any event, after a couple
of years the original inverter quietly died,
and I've replaced it with a modern ABB
inverter with variable speed, allowing me to
comfortably get down to 35rpm, and up to
1600 if necessary, plus a jog facility which
is great when threading with the tailstock
die holder. | leave the inverter set to give
standard speeds, and still use the headstock
lever for speed changes, only adjusting the
inverter when | need a speed outside the
standard range. The control panel now has
an on off switch for the suds pump, a main
on-off control with emergency stop, and
the inverter controls, photo 10.

Modifications and additions
I found the original 6” 4 jaw and 8"

It does help that | also
invested in a replaceable
tip parting tool when I was
at an exhibition. Parting off
holds no terrors anymore!

22 www.model-engineer.co.uk

faceplate a bit small for some work, so
acquired a used slim body 8” 4 jaw and a
used 10" faceplate, both from the internet,
and these are both comfortably in the
lathe's capacity.

As delivered, the lathe had a very basic
2-way tool post. | considered a 4-way
tool post but was persuaded to try a QC
tool post. | was a little reluctant initially,
because I'd had very poor results with a
QC on the Chinese mini lathe, mostly due
to the low level of rigidity in the top slide/
cross slide set up. Having looked around |
settled on a tool post and four toolholders
from RDG. | had to make a suitable centre
bolt, which was easy enough, and got
the new tool post fitted, photo 11. I've
been very pleased with it, on a machine
the size of this size it is very rigid, and ||
have no problems parting off 50mm steel
at 350rpm with a parting tool in one of

the toolholders. It does help that | also
invested in a replaceable tip parting tool
when | was at an exhibition. Parting off
holds no terrors anymore! A rear tool post
did come with the lathe and would easily
fit on the back of the long slotted cross
slide, but I've never found the need to use
it. After my first purchase, | got some more
toolholders, bringing the total up to 10,
and this is plenty for my day to day needs.
One is spare and used when | need to use
one of the more unusual lathe tools.

Support

Although Denford have not made
conventional centre lathes for many
years, and hold no spares, they run an
excellent support forum on the internet,
mainly for their CNC machines, but there
is also a section devoted to their old
‘Viceroy' badged conventional machine
tools. When the factory was about to
dispose of their paper drawings some
years ago, one of the forum members
managed to rescue most of them and
has scanned the majority of them which
are available to view on the forum. This
means that the original factory drawings
for a component, showing dimensions,
tolerances, material specs etc, are often
available, and I've used this facility several
times when making replacement parts.

Cutting Imperial Threads

As | said earlier, the gearbox is metric, and
although | could manage a lot of imperial
threads, by selecting the nearest of the

72 metric ranges, roughing the thread,
then finishing with a die, | really wanted
to be able to cut ‘proper’ imperial threads.
Denford used to supply a translation

set, including a new quadrant and gears,
to enable a metric lathe to cut imperial
threads. | went through the drawings

on the forum, and lo! There were the

Cutting the 127T gear for the Imperial screw cutting attachment.

Model Engineers’ Workshop



Denford Synchro

..the original factory
drawings for a component,
showing dimensions,
tolerances, material specs
etc, are often available...

drawings for the quadrant, the gears
and all the fittings. | set to making a
pattern for the quadrant, and while
that was away at the foundry, | started
gear cutting. My Centec mill and Vertex
dividing head handled the 18DP gears
comfortably, although for the 127T gear,
I bought a division plate with 127holes
in it from the late John Stevenson. | had
to do some work on the dividing head
to make the division plate fit as it was
larger diameter than the standard Vertex
plates, and | had to fit a spacer under the
dividing head to raise it for the larger
diameter of the 127 and 135 T gears,
photo 12. My Centec had the facility to
use a rapid rack feed on the X axis, and |
used this when cutting the gears. A few
seconds saved per tooth adds up when
you have about 600 teeth to cut!

The translation set as supplied by
Denford would enable a metric lathe
to cut 21 imperial threads from 4 to
28TPI, but I made an additional 3 gears
extending the range to 28 imperial
threads from 4 to 56TPI, which covers
the majority of standard UK and
American threads, the main exception
being 19TPI. It takes around 10 minutes
to fit the attachment, photo 13, less with
practice. The chart | drew up for gearbox

The completed imperial screw cutting
attachment with all the gears. The red item is
the foundry pattern for the quadrant.
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DENFORD SYNCHRO 280 IMPERIAL THREAD CHART

FOR METRIC LATHE

IMPERIAL THREADS AND FEEDS L/H
Lever

Dial 1 1 2 2 3 4 5

Reading

Pl | 4 45 | 5 55 | 6 65 | 7 LEFT

Slide | .0764” | .0680” | .0611" | .0555” | .0509” | .0470" | .0437" |
Ins.lRev.‘ | | | | | |

Surface | .0300” | .0267” | .0240" | .0218" | .0200" | .0184" | .0171"
Ins./Rev. | | | | ‘

Stud 54 48 54 |49 54 52 54

Gear

TPI B | o | 10 | = | | -

Slide | .0382" | .0340" | .0306" | .0279" | .0254" | .0235" | .0218" | CENTRE
Ins./Rev. | { | ‘ ‘ | |

Surface | .0150” | .0134" | .0120” | .0109" | .0100" | .0092" | .0086"
Ins./Rev. | | | | | |

Stud 54 48 54 49 54 52 54

Gear

TPI 16 18 20 22 24 26 28

Slide |.0191” | .0170"  .0153" | .0139" | .0127" .0118" .0109" | RIGHT
Ins./Rev.
| Surface | .0075” | .0067" | .0060" .0055" | .0050"  .0046"  .0043"
Ins./Rev.

Stud |

Gear | 54 | 48 | 54 49 | 54 52 | 54

TPI 32 | 3 | 40 48 | 52 | 56

Slide | .0096" | .0085" | .0076" 0064”  .0059" | .0054" RIGHT
‘Ins.lRev.A | | | | | |

Surface  .0038" | .0034" | .0030" .0025" | .0023" | .0021"
‘Ins..'Re\/‘ |

Stud 27 24 | 27 7 | 26 | 2

Gear

Dial
Reading 1 1 2 2 3 4 5

Screw cutting chart for imperial threads.
settings is fig. 1.

Thread Dial Indicator

One difference between an imperial
leadscrew and a metric leadscrew is that

the thread dial indicator (TDI) on an imperial
machine covers all threads, but on a metric
machine several different gears are needed
for the bottom of the TDI. In the case of the
Denford 280, two gears are needed to cover
the full range of metric threads, a 28T and

a 30T. | only had the 30T, which was on the
TDI fitted to the machine. A search of the
Denford forum came up with a drawing for
the gears, so, having bought a spare TDI on
the internet, quite cheaply, | cut a 28T gear,
for it, photo 14, inclining the Vertex head to
get the correct skew to match the leadscrew
pitch. In truth, | usually keep the half nuts
closed, and simply withdraw the tool at the
end of a pass, and reverse back, something
that's quite safe to do with a D1-3 spindle

nose. To date, all my screw cutting has been
into a relief groove, so speedy withdrawal of
the tool hasn't been an issue. In any event,
cutting imperial threads on a metric lathe,
leaving the half nuts closed is the only way.
Still, its nice to have both TDlIs, just in case.

Taper Turning Attachment

My lathe didn't have a taper turning
attachment, but Denford had offered
one, of slightly unusual design, in that it
relied on a stylus screwed into the back
of the standard cross slide, bearing on
the edge of a flat steel plate, which could
be skewed to the desired taper angle. The
cross slide and stylus was pressed against
the plate by two strong springs fixed at
one end to the saddle, and at the other to
the cross slide, one each side. The plate
could be removed, and a pair of centres
substituted, which if a master workpiece
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Alternative Thread Dial Indicator fitted with
28T gear cut by myself.

was fitted to them, enabled the
attachment to act as a copying device.
This attachment appealed to me, and
again, a search of the forum came up
with most of the drawings. | failed to find
the drawings for the springs and spring
housings, but use of a materials list, and
a sectional view on the GA of the device
enabled me to get pretty close, photo
15. Again, pattern making was required
for the main brackets, but all the rest was
from readily available steel bar stock,
bought mainly from College Engineering
Supply, because they had the required
imperial sizes, and would cut what |
wanted to length. It's just about finished
now, photo 16, all | have to do is to roll
the lathe away from the wall (it is on
casters, remember?), take the splashback
off and line the attachment up at the
right level, before drilling and tapping
for the four 8mm fixing screws. There are
machined pads on the back of the bed for
this attachment (painted over), but no

Denford lathes don't
seem as well known these
days, and certainly don't
command the same prices
in the second-hand market
as a comparable Boxford,
which means that bargains
can be had!
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Spring housings and stylus for taper turning and copying attachment.

screw holes. The factory fitters must have
done these on an as and when required
basis when erecting a lathe ordered with
the attachment.

Summary

I'm very pleased with my Denford

280 Synchro, and to date it has done
everything I've asked of it. Whilst it

can't be compared with a Colchester

or Harrison, it is robust, accurate and
capable of removing a lot of metal in

a short space of time. My next engine
project is a half size Robinson Hot Air
Engine from an unmolested set of

Alyn Foundry castings, which, from the
paperwork with them were made in the
early 1990s. Most of the castings are cast
iron, my favourite material, and | don't see

that the Denford will have any difficulty
machining them.

Despite their popularity in the
educational and training market in
the 1950s and 60s, alongside Boxford,
Denford lathes don't seem as well known
these days, and certainly don't command
the same prices in the second-hand
market as a comparable Boxford, which
means that bargains can be had! Just
be careful to check on the condition of
those plastic gears in the headstock, and
that the screw cutting gearbox works as
it should, the two areas where clumsy
handling in the past may have leftits
mark. m

The complete taper turning and copying attachment awaiting fitting to the lathe.
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SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED

CONTROL FOR LATHES AND MILLING MACHINES

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

MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES
HIGH PERFORMANCE INVERTERS The ‘original’ & best lathe speed control system.
For serious machining duty. 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 MLZ7, Super 7, 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 3 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.

Newton Tesla (Electric Drives) Ltd,
Warrington Business Park, Long Lane, Warrington, f—— ,’"g‘l'?c‘{%'.%“'
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA aster Card.

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

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

MAIDSTONE-ENGINEERING.COM

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

| Copper TIG
welded Boilers

For all your model engineering needs.

Metals
O Rings
Gauge Glass
Graphite Yarn
Jointing
Steam oil

Cutting tools , Sy _ s
And so much more. %0 = E Ny

TEL: 01580 890066 PROMPT MAIL ORDER




Scribe aline

YOUR CHANCE TO TALKTO US!

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

Rust

Dear Neil, Chris Sayers-Leavy asks about liquids to get rid of rust. |
worked in the printing industry for years, and we used phosphoric
acid in the plate making process. we used a solution with it in. |
some how found the solution got rid of rust. That led me to try
phosphoric to get rid of rust. | had to dilute it with water, for it to
work properly. | can not remember the ratio but something like 25
% acid / 75% water. Always add acid to water!

You must clean with water to get rid of the acid, then coat with
oil, or primer. It rusts again in seconds. One good thing about
Phosphoric, it is not as dangerous as other acids, Sulphuric,
hydrochloric being two.

John R. Yeoman, York

Sub-Plates

Dear Neil, | read with interest the article by Keith Keen about sub-
plates for workholding - a very useful idea and one that | will keep
in mind. It struck me while reading the article that an alternative
approach would be to drill/tap similar hole patterns in a lathe
faceplate; on a gap-bed lathe this would have the advantage that
larger diameters could be held for peripheral machining than would
be possible with the chuck.

Of course, very few ideas are really new - | discovered that later
in the issue, Geoff Harding shows a Unimat 3 faceplate drilled with
hole patterns for a very similar purpose!

Tony Jefree, Mull

Southbend

Dear Neil, You probably already have had a response but in the last
issue of MEW someone was asking about spares for a Southbend
lathe — I would suggest he goes on the Home Shop Machinist HSM
forum and asks the question, | feel sure he will get a response.

Southbend seem very popular over the pond and | understand
there are several clones so a good chance depending on what parts
he wants.

John Fawcett, Lancaster
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Knurling

Line
7% W

Dear Neil, As a self-taught model engineer | continue to learn a
great deal from MEW. One discipline that eludes me however is
what | have heard is the “brutal art of knurling”. Every machinist |
have asked about this tells me that they have only ever done it on
large industrial lathes and that even then they were not comfortable
with the process. Reading various trades publication suggest
strategies that | have not found entirely helpful on a Myford Super 7
using scissor knurls.

To explain the mixed results | have had so far, | reasoned that if
a set of knurls was say 22 TP, then the piece being knurled must
have a diameter (circumference) that supports this pitch much like
a gear wheel. Exploring this option, | placed a bit of 7"MS in the
chuck and supported the end with a tailstock centre. 1" bar gives a
circumference of Pi, and my knurls seem to have a pitch of 19.75TPI
so this works out at very close to 62 impressions around the bar. |
set the scissor knurls over the centre of the bar and finger tightened
the wheels against it. |then withdrew the top slide and closed the
knurls together by about 15 thou. Starting the lathe in top back gear,
I plunged the knurls firmly back over the centre of the bar with lots of
lube. The result was very encouragingly good but after | stopped the
machine and engaged a much higher speed for a few seconds, | was
surprised to find the knurls self-feeding towards the chuck.

Should | be feeding in from the side of the job as some suggest
or doing as | have seen some demos on YouTube and just plunging
straight in? | ran the knurls over a piece of carbon paper on
cardboard to produce the image included. This seems to show the
pitch as 19.75 TPI (although advertised as 22 TPI) and also that
the impression is advancing around the wheels. Is the advancing
pattern normal?

I am hoping that one of your reader with experience and
knowledge might be tempted to prepare on informative article on
this subject as | am probably breaking every rule in the book and am
reluctant to impose heavy loads on my machine by experimenting
too much.

Calibration Ruler
ok R

Graham Lill, by email
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Grinding Rest

1. The complete grinding rest

Dear Neil, I recollect seeing an article in MEW published in the last
few years with drawings for constructing a lathe tool grinding rest
for a bench grinder that could be built using only hand tools.

I should be most grateful if you would kindly excuse my senility
and point me at the right issue.

MC Black, by email

My suspicion is that the item you have in mind is Harold Hall’s
grinding rest, last published in the 25 year special in 2015. A
google search should easily find details of this on Harold’s
website. Readers may also wish to suggest their favourite
grinder designs from over the years — Neil.

Readers’ Letters ”

Bombe

Dear Neil, MEW No0.281 shows on the cover Bletchley Park's Bombe
in action.

As Dutch reader | had not heard about this museum and did
not know the bombe codebreaking calculator. On page 56 more
information is given, but | wonder how it was working?

Can you give me an explanation.

Henk Salij, Ridderkerk, Netherlands
I'm afraid the best | can do is refer you to the English Wikipedia
article, which is rather tough going! I'm afraid the Dutch article

has no technical content. — Neil

https://en.wikipedia.org/wiki/Bombe

Healthy Cutting Oil?

Dear Neil ... and | thought | was alone! Writing in, Scribe A Line, Peter
Peters from Sherbourne says how he recycles old extra virgin olive
oil as a cutting oil. I've been using cooking oil for years. My choice

is cheap cooking oil, the sort that is high in polyunsaturates and
considered less ideal for various reasons. | have to say that, so far,
the metal does not seem to care!

Stephen White, by email.

July 2019

Happy Reader

Dear Neil,
| have always enjoyed some part of MEW but no 281 is the first that
I have read and enjoyed from front to back.

You and your contributors are to be congratulated on producing
such a great read.

Adrian Seal, by email

My Interests

Hello Neil, | have joined the SMEE , and registered for the
digital group. | may be wrong , but sections of our hobby
appear to be reaching out strongly into electronics and CAD.
You asked about hobbies in a recent issue. My activities in
music (keyboard) have led to the recent construction of a 2
metre tall Voigt tapered pipe PA speaker but this is esoteric!
However | am busy with a spare time research project
involving a small Stirling engine received as a Christmas
present:
- Solar absorber for the hot end
Evaporative cooler for cold end
(Both using water and tiny centrifugal pumps)
Data capture using a Velleman (Belgian) K80O55N
experimenters board
Control and measurement using Abacom's Profilab
Expert graphical programming tool. This avoids all code
writing , and creates a cool graphical user interface.

Glyn Craig, South Africa
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On the

Wire

WEEE from the World of
Hobby Engineering

Exhibition Announcement from Warco

After long and serious consideration, Warco have decided not to
attend the Midlands Model Engineering Exhibition in October this
year. This difficult decision has been made based on costs and major
disruption in preparing the counters and machines for presentation
at the exhibition, setting up and attendance over the exhibition
days and re-stocking the stores and showroom after the event. This
combined effort, involving many staff in multiple departments, is at
least five weeks out of an already stretched work schedule.

Warco has been attending the Midlands exhibition since its
inception in Birmingham some thirty years ago, through the
moves to the Royal Showground, Donnington and then to the
Warwickshire Event Centre.

Warco would like express their thanks and apologies to their
many regular visitors and loyal friends.

To compensate for not attending, we will have some very special

offers to coincide with the week of the show. Warco will continue to
organise their Open Days throughout the year.
www.warco.co.uk

[WARCO/J

Quality Machine Te

Bletchley Park Update

John Harper has been in touch to express his thanks to MEW and it's readers for the many offers of skilled help with producing spare parts
for the ‘Bombe’. He has been in touch with many readers whose experience ranges from working on the Bluebird Project and Thrust 2 to
restoring a Dakota and Lancaster. Another reader was a member of HM Forces, intelligence during the war and has offered to assist in other

ways.

| do need to make one correction, however, in May 2018 the Bombe was moved across Bletchley Park, so it has passed from the care of the
Bletchley Park Trust to the National Museum of Computing, so it is now in the same home as Colossus
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Bearing Removal ”

Out, Out Damned
Bearing

With apologies to the Bard, Simon Davies shows his powers of perseverance

! 1

Bearing partly returned to blind hole

three bearings from blind holes, none

of which was easy to extract. | hope the
following may be of assistance to anyone
else in a similar position in the future.

I discovered this first method by pure
chance and although | have not seen it
published elsewhere, | cannot imagine that
it is unknown, but | hope to bring it to a
wider audience.

| had a need to replace a small shielded
bearing, shaft size 5mm, that was firmly
located in a blind hole. Although the
bearing was un an unhappy condition, | was
hoping to recover it for the short term until
a replacement could be found. The problem
of course was finding a means of removing
the 12mm diameter race which was firmly
fixed in a blind hole. Photographs 1
and 2 show the object with the bearing
partly replaced for these photos, | had no
intention of returning the bearing properly
into the hole just for this article!

After various fumblings all of which
risked damaging the shields, | decided to

I n the recent past, | have had to remove

July 2019

This shot shows some evidence of trying to remove the bearing by
other means

apply a method that | had read about but
never successfully applied. In this method,
the void behind the bearing is packed with
grease and a tight fitting shaft inserted into
the bearing to act as a piston. This is then
firmly struck, and, in theory, the bearing is
then hydraulically ejected from the hole.
As is all too common the case, theory and
practise departed on diverging paths and a
lot of grease seemed to appear everywhere
whilst the bearing remained firmly in place.

The next step after removing the
larger globs of grease was to remove the
aluminium shaft | had used as the piston
which immediately presented a new
problem. The shaft would slide out until
a certain point whereupon it stuck in the
bearing. Major cursing followed until light
dawned that this was maybe my salvation.
| then gripped the aluminium shaft in a vice
and proceeded to pull it out on the slide
hammer principle.

This removed the bearing from the hole
with no further damage. Once removed,
the reasons for the shaft getting stuck

The shaft after being cleaned up. The thin walls
around the centre drilling are clearly visible
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were clear. | had chosen a scrap piece of
aluminium which had been centre drilled
leaving an almost sharp edge at the end.
My frustrated striking of the shaft trying
the hydraulic solution had resulted in the
shaft bottoming and then peening over to
effectively form a rivet head on the end of
the shaft. Shaft removal took a matter of
seconds after a brief introduction to Mr. Belt
Sander. Photograph 3 shows the end of the
shaft after the bulge had been ground away,
some remaining grease still visible.

| am aware it is not an ideal method to
remove a bearing by tugging at the centre
but in the absence of any other means to
remove it, this method at least is better
than none.

If | needed something more solid or | was
looking for perhaps a more refined solution,
I would machine up a small cone shaped
piece of steel to drop into the end of the
shaft to help peen it over - rather in the
manner of the brake pipe flaring tools that
used to be available for cars.

The second bearing extraction was a
rather more brutal affair. We had been lent
the use of a professional quality concrete
mixer so that our occasional gardener
could build some small walls. However, two
weeks into the loan, it started to make very
unhappy noises and eventually stopped
functioning altogether. My examination
revealed that the motor pinion was no
longer engaging with the ring gear around
the outside of the drum. This was because
one of the two bearings supporting
the drum was no longer in existence.
Photograph 4 shows the drum once it
had been removed from the remainder of
the mixer. After dismantling the machine,
it became clear that there are two chunky
bearings supporting the entire weight of
the loaded drum which had probably never
seen any form of lubrication in their entire
lives. The outer bearing had disintegrated
into an inner quasi-welded to the shaft,
some non-spherical balls and the remains
of the cage and shields. Moreover, the outer
track had broken into two, having split
along the bearing track, presumably as a
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Equally noxious welding of thé studding - but it held!

e entire weight is born by 2
bearings about 70mm or so apart ring is the edge of the remains of the

bearing outer
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Crude and roughly applied but with .maximum current for deép penetra.t/'on

The bead is clearly seen here as well as the point where the track split
into two
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result of trying to ingest part of a shield or
cage. This half outer was firmly embedded
into a blind hole without even any notches
for a puller, leaving no opportunities to
remove it. Presumably the bearing would
be removed by inserting a puller inside the
35mm shaft under normal circumstances.
Photograph 4 also shows the location of
the bearing some 50mm below the height
of the surrounding drum.

Realising that the only way to remove the
track was to provide some means to attach

something to it, | got my MiG welding set out

and welded a couple of pins to the remains
of the track. | then proceeded to break the
weld since this bearing was well attached.

I then tried a trick | had heard about
some time back from the classic car world
and applied a thick and deep layer of weld
around the entire visible remains of the
track. Photographs 6 to 9 show various
views of the welding, | make no claims for
a quality job here and | doubt it would pass
any welding examination. Care was needed
to ensure that | did not weld the bearing to
the hole and just ensure that the bearing
would never come out but a Dremel with
a grinding wheel fixed a couple of those
errors. Some evidence of this work can be
seen in photo 10. The theory is that the
cooling of the weld bead should shrink the
entire bearing and thus loosen it. Plenty
of heat and thermal shock may also help
the process. After a couple of beads were
laid down, | welded 2 scrap bits of studding
to the track and used a slide hammer to
successfully remove the whole lot.

Once the blind hole was cleaned up, a new
bearing was obtained off the shelf at the
local tractor dealer, somewhat to my surprise
and the drum and mixer reassembled.

Generally, we look upon the effects of heat
and stress being applied to one side of an
object as being a bad thing, but in this case, it
got me (and the bearing) out of a tight hole.

In a last case, | had to remove a 12mm
shaft sized bearing from yet another blind
hole. This bearing had also started to break
up but was still in one piece fortunately.
Lacking a puller to fit inside the shaft, |
found a Rawlbolt (expanding bolt used
for bolting structures to masonry) slightly
smaller than the hole. This one was the
variety that has an exposed thread with
a nut to tighten it against the end of the
expanding part. As the nut compresses
the unit, it expands thanks to a simple set
of ramps. Enough force can be generated
to crack individual bricks in two! | then
inserted the expanding part into the
bearing and tightened it until the bearing
was firmly gripped. A second nut was then
added to provide purchase for my slide
hammer. A couple of blows and out popped
the bearing.

The expanding bolts come in a range
of sizes and intermediate sizes could be
achieved with thick shim | suspect. They
form a very useful method of gripping all
manner of holes provided no precision is
required and are readily available at DIY
stores.m
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Some Dremel work is visible upper right where | was too enthusiastic and welded bearing to
drum. The studding for the slide hammer can be seen as well
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A Hydraulic Press

James Perry describes how to make a workshop press around

a hydraulic jack. Part 2.

his meant that when the V die
I was clamped up for drilling, the
four fixing holes could be spotted

through for accurate positioning in the
die. See photo 20. | believe in maximum
screw length retention, particularly where
shock loading can be expected. The
tapping holes in the die had to be drilled
as deep as reasonably possible, without
breaking through the other side. After they
were drilled the base plate and die were
separated and the two inner base plate
holes were opened up to 5/16" diameter
and countersunk on the underside to
accept the fixing screws. With two large
and cumbersome clamps holding the die
and base plate together | found it was
better to complete the two inner fixing
holes entirely. Fixed with the inner screws,
it enabled me to dispense with the clamps.
Of course, only after all tapping holes were
complete could I open up the remaining
two fixing holes to 5/16" dia. It then just
remained for the two end holes to be
opened up to 3/8" to accept the guide rods

The V2" dia guide rods had a 12mm long
section machined down to 9mm. This
meant the resulting shoulder ensured they
would stand upright in the base plate.

The 9mm dia section also had a weld prep
chamfer machined on it. The top ends of
the rods were drilled and tapped M6 to fix
the end caps. They were duly welded into
the base plate and the welds ground flush
on the underside of the plate.

Photograph 21 shows the die and
guide rods ready for the base plate.

A small digression here. I'm a magpie
where supplies of good materials are
available. Never throw a printer away
without scavenging for materials, in
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particular the beautifully polished and
machinable rod they contain. Whilst they
are made virtually all over the world, they
keep to their USA origins. Everything
seems to remain imperial (well USA
imperial anyway), hence my use here of
imperial rod.

The Blade is made from 75mm x 12mm
BMS. The business edge has a 90 degree
angle to match the Die. It follows Alan
Hearsum's style in having a 2mm flat at
the apex rather than a sharp point. On the
heavier bends a sharp apex wouldn't last
long. The pressure pad has a deep slot to

accommodate the Blade and to ensure a
very strong weld. Photograph 22 shows
it ready for machining.

Photograph 23 shows the tooling
assembled in the press. An extender has
been added between the Pressure pin
and the Tooling. | found that in use, the
narrow 12mm thick blade caused the fold
to close to less than 90 degrees when
applying pressure to get the sharpest
fold. It meant that for the heavier gauge
metal | had to accept curved folds with
an inner radius of perhaps 6-8mm rather
than tight 90 degree bends. In addition,
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the 2mm wide flat on the face of the blade
imprinted itself on the inside of the fold. If
anything, both of these effects had their
advantages and looked good on finished
jobs.

However, it did raise the question.
What about the times when | particularly
wanted square corners? Since this was
almost always when folding thinner plate,
the use of a blade without a flat on the
pressure point was quite workable. It also
meant that the Die would need a narrower
V slot to accept model sized folds.

This was achieved by adding adaptors
to the existing Blade and Die. The
addition to the blade is shown in photo
24 and that to the Die in photo 25 They
were both cut out of 25mm square bar.
Each was cut initially to about 400mm
long and allowed a sacrificial 50mm each
end. This allowed the workpieces resting
upon V blocks at each end to be clamped
to the milling table outside of the required
working length.

Photograph 1 showed the tooling with
the adaptors fitted mounted in the press.
Cheek plates 100mm apart are shown,
between which various tooling assemblies
are mounted.

The following show a couple of light
weight folding jobs. Photographs 26
and 27 are rather obviously an ash pan
for a wood burner. Photograph 28 came
about because the CO objected to the
noisy clatter in high winds and decided
to remedy the situation with sticky tape.
My protests were pointless. However, it
was a good excuse for me to play with the
Folder, hence photo 29.

Garden Gate and Arch Curves

I have never liked the “Meccano” gates
made with flimsy flats which seem to be the
norm these days. My aim was to produce
curves and spirals cold, which are usually
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only ever done in a forge. Photograph

30 shows the tooling | produced to make
the bends. The tool is 25mm BMS round
and the die sides are 30mm dia. They are
mounted on 12mm thick plate 100mm wide
by 130mm long. The confining cheek plates
are shown as usual bolted to the anvil plate
100mm apart.

The curves are produced by taking small
bites every, say, 30 mm along the metal.
Whilst this suggests a series of little flats
between the bites, in practise the result
is indistinguisable from a true curve. The
distance between bites depends upon the
size of the curve being produced.

The two “horns” of the tool suggested to
me originally that using both at the same
time would enable me to produce matching
pairs of spirals. In the event, | discovered
that | would need two pairs of hands. An
electric pump and foot pedals would have
been the answer, but the scope of the job
would have ballooned out of all proportion.

Model Engineers’ Workshop
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| made sure that all the
welds were continuous,
which, coupled
with heavy coats of
Hammerite keeps the
rust out for a good while

When doing any bending with the
press it was important not to over-bend.
Experience showed that less is always
better than too much. Restraightening
was always an unwanted chore and in the
early stages it often meant scrap metal.

| had a salutary lesson on the
importance of proper weld penetration.
During an initial trial. | was bending 30mm
x 5mm. It proved to be well within the
capabilities of the jack, so | kept pumping
for maximum shape, pushing the tool
down between the die sides. With a shot
like a gun one side of the die flew offin a
very dangerous manner. Photograph 31
shows the result and the very poor weld
I had on it. My welds definitely had more
attention after that!

| found that initially I still ended up with
a small flat at the start of each curve, so
this end was hacksawed off each time.
Later on, | found that placing a section
of 20 x 5mm flat against one of the Die
rounds, | was able to form a full curve
from the outset.

Photograph 32 shows some of the
curled flats and photo 33 a gate they
formed part of.

I've made a number of garden arches
out of half inch rebar by pulling the metal
around in the vice. After shoulder damage
I can no longer do it this way. The press
now takes all the hard work out of it.
Incidentally, the ridged pattern on Rebar
provides a brilliant surface for climbing
plants. Photograph 34 shows typical
results. The large radii were achieved by
continually checking the result against a
template. | found after a bit of practise
that a bite every 50mm or so produced
satisfying results. | made sure that all
welds were continuous, which, coupled
with heavy coats of Hammerite keeps the
rust out for a good while.

Broaching Keyways
Again, in the past, I've had to cut keyways
the hard way usually by sawing and filing.

'] s
‘ f" ‘ N f " : "_' . Ithour%htfchipressdwould prﬁyide anligeal
\ 0 RN . YRy A opportunity to produce machine quality
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L - FU AT gt Pa s o L U Nevertheless, it's worth a brief explanation
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to show the pitfalls and point the way
forward.

My intention was to make the broach
out of the appropriate size of HSS lathe
tool steel. The tool would be backed by a
bush to match the bore. see photo 35. The
flat on the bush was sufficient position the
tool for its first cut of about 0.3mm deep.
Each pass would be a small cut of about 0.3
mm deep. Subsequent passes, of similar
depth, would be achieved by placing shims
behind the tool to progressively move the
tool forward and deepen the slot, see. On
the first tool | tried to have a cutting edge
on all 3 sides, see photo 36. This proved
too fragile and shattered. Photograph
37 shows the simplified profile | ended up
with. Although this appeared to work well,
it showed further problems. Even with very
shallow cuts, swarf built up on the cutting
edge and at the end of the cut burst out of
the slot destroying the shape, photo 38 .
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After each pass the tool tended to jam in
the slot and it was necessary to dismantle
the setup to prise it out. This meant
the tedium of resetting the tool again
accurately each time until the full depth was
achieved.

Since that wasted effort, I've noticed
that "push” broaches are available on the
market, including even the appropriate
backing bushes and shims (I thought these
were my original idea - it seems that there
is nothing new under the sun!).

This is definitely unfinished business.

Broaching Square holes
Before the press, cutting square holes was
tedious. It was done the hard way, either
filing or using a vice to press HSS cutting
tools through a root pilot hole to equip
boring bars. The press gives a much more
positive and better control. To start it off
and keep it parallel with the required axis, |
found it useful to drill oversize (the diagonal
dimension of the square required) for a
small distance. It did mean | was limited in
sizes to whatever HSS steel was available.
Alead angle was ground on the business
end of the HSS to encourage it to bite. This
particular piece was one used the hard way
(before the press was built) but the principle
remains the same. On thin plate it works
well. On boring bars | was equipping, the
HSS size was 1/8 inch. To avoid the swarf
buildup the initial drilled hole was 11/64
inch (my best guess). Since the load is on
the corners, loss of contact in the middle of
the flats was not important (that was my
excuse and | was stuck with it - it worked).
Cutting square holes in plate needs
a die of larger dimensions beneath the
work piece. In industry the die would be
hardened and tempered as well. Initially
| talked to a company to see whether it
would be worthwhile buying tooling. It's

38 www.model-engineer.co.uk

almost a Black Art, dependant upon the
work piece material and its thickness. They
are designed for each job. Clearly too rich
for me. For the few times | was going to do
it, | had to accept a mild steel die that was
ruined each time. My results were less than
perfect but suited me at the time. I'll do
better next time.

Injection Moulding

This, I've no experience of, but the article

in MEW 213 on this topic intrigued me. It's
worth a try. Whether the spring return will
drag the piston out of the molten plastic is a
possible impediment. It might be necessary
to fit all four return springs rather than the
two shown. One of these days perhaps !

Afterthought

My guesstimate of 10 tons for the jack
size was | think a little light. When folding
thicker material up to 300mm wide it
tended to struggle a little. The 15 ton jack
available would fit the frame | made.

A hydraulic press is a “must” for
Broaching keyways. Although |
knowingly sized my press to suit the
material available, if I'd seen the “Push
Broaches" available | almost certainly
would have increased the press height to
accommodate them.

The press has now been in use for a
year or so and has proved its worth many
times.

Model Engineers’ Workshop
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Lathework for

Beginners

PART 12 - TOOLHOLDING

Sponsored by:

—-Tfveurotrade.co.uk

UNBEATABLE VALUE ENGINEERING PRODUCTS

This ongoing series will build into a complete guide to using an engineering
lathe. This month Neil Wyatt looks at toolholding and setting in more detail.

o achieve anything with a lathe it
I is necessary to fit a suitable tool
and present it to the work. For the
vast majority of turning work this means
fitting a tool of some sort to the topslide,
and virtually all lathes come supplied with
some form of toolholder to facilitate this.
The requirements of a toolpost are:

Rigidity - the more securely tools are
held then the less vibration, improving
finish and enabling deeper cuts and faster
metal removal.

Adjustment - at the very least it is
important to be able to adjust the angle
of the tool to allow different operations
such as turning and facing and ensuring
parting tools are represented exactly
perpendicular to the work. Toolposts can
be height adjustable to remove the need
to use packing strips under tools.

Ease of use - some older toolpost
designs are very fiddly to use, requiring
the tool to be accurately reset at every
change. At the other extreme, quick
change toolposts allow tools to be
swapped over in seconds with no need to
check their adjustment.

Traditional Toolposts

The traditional tool holder for British lathes
is shown in photo 1, a simple L-shaped
clamp that is tightened down onto the tool
by a nut on the toolpost. The tool height

is set using packing. This style of toolpost,

The large four-way toolpost of an SC4 lathe
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The traditional-style toolholder of a Super Adept lathe

although flexible and rigid, is fiddly to set
up and offers no help with aligning tools
and it has long been rare aside from still
being standard on a few ‘heritage’ designs
whose owners almost always replace them.
The American counterpart is the ‘lantern’
tool post. This is a more complex hollow
toolpost with a ‘boat’ shaped insert that

is used to angle the tool to set the height
of its cutting edge. The downside being
that changing the tool height also changes
its geometry. It leaves the tool with more
overhang than the British style and also
limits the lathe to tools that can fit through
the toolpost slot.

Using packing strips to set a tool at centre height

Model Engineers’ Workshop



Lathework for Beginners I ‘

The simple toolpost of a CO lathe

Standard 4-way toolpost
The basic toolholder supplied with
most lathes is the four way toolpost
shown in photo 2 . Tools are placed
in the slots and secured in place,
usually with two or three of the
clamping screws. These toolposts
have the major advantage of being
very rigid. In principle it is possible
to fit four tools, but in practice this
can prove impractical, depending on
the choice of tool, and often they
end up being used with just one or
two tools fitted most of the time.
Height setting is achieved using

toolpost that just takes one or two
tools, but is otherwise similar to a

four way post, photo 4. Four-way
toolposts with height adjusting ‘boats’
are also available.
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Lammas Toolpost

A design that was popular with
hobbyists until relatively recently was
the David Lammas’ design for a three-
way toolpost, first published in Model
Engineerin 1985, fig. 1. This design
allows three tools to be held with less
interference with each other and the
work than a four way toolpost. The
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packing - one source of suitable
material is a drink can, cut into strips,
although | prefer to use a single,
slightly thicker piece of aluminium
sheet photo 3. If you use tipped
tools you will probably find that
the same packing will suffice for all
the tools of a particular shank size,
but for HSS tools or others, such
as parting tools, that may have
different tip heights it makes sense to keep
the packing with the tool.

Radial adjustment of tools can be
adjusted by rotating the toolpost — useful
if you need to present a tool at an unusual
angle. Often, they have a simple ratchet
allowing the toolpost to be repeated turned
to the four different stations so setting

The SC4 dedicated quick-change toolpost
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the tool accurately allows this feature to
speed up tool changing. Most such posts
have an accurately square centre pillar, if
the ratcheting is also accurate you can
align many tools simply by pushing them
against the centre pillar before securing
them in place.

Some small lathes have a simplified

Special purpose QCTP toolholders, a knurling/toolholding combined

design also appeared in MEW issue 27,
January/February 1995. Castings for
these are still available on line, but they
can be milled from solid bar or even
fabricated from a ‘sandwich’ of three
pieces at the expense of a little rigidity.

Richard Smith ‘Prototype’
System

It's worth mentioning this system that
has featured in several articles in MEW over
recent years. It uses oversize toolholders for
carbide inserts that clamp to a central pillar,
photo 5, allowing easy angular adjustment;
a screw allows repeatable height setting.

Quick Change Toolposts

For industry, where time spent changing

holder and 000 and 100 parting tool holders
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Model 000 toolpost fitted to a mini lathe (the lathe has a 100mm
chuck fitted, which makes the QCTP look smaller than it really is).

Model 111 wedge-lock toolpost, with the
original 4-way behind

and setting tools is literally lost money,

itis not surprising that various systems

of quick-change toolpost have been
developed. These allow tooling to be set up
once and swapped in and out in moments.
Increasingly hobbyists are using QCTPs

in their workshops because not only are
they convenient and efficient, they can
make doing runs of repetitive work vastly
less boring and more pleasant. Don't we all
prefer to spend our time cutting metal than
swapping tools?

Several years ago, | made my own QCTP
for my mini lathe, photo 6, together with
a dozen or so holders for a range of uses
(MEW 197, December 2012 and 198, January
2013). Since then my only regret has been
that | didn't make enough toolholders!

| was given the opportunity to try some
different types of QCTP on the C4 lathe.
There is a toolpost designed specifically
for the SC4 that uses an ‘inverse wedge’'
draw-in system, photo 7. This looks rather
different from the well-known Dickson
toolpost system but has a similar working
principle but with a simplified geometry. The
SC4 system only has one type of toolholder
available, but this is suitable for both round
and square-shank tooling.

It comes with a replacement pillar suitable
for the SC4 lathe. This tool post requires an
allen key for locking and only has a single
position for holders, so you have to rotate
it for some operations. It works well, and its
low height gives good view of the work. |
had to experiment with different thickness
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New pillar to fit XX toolposts to an SC4
lathe, lying down is the original Model 17XX
pillar modified to have an M12 thread.

washers to get the (original SC4) toolpost
clamp handle to point in the right direction.

| also was able to try out the ‘Model XXX’
toolposts. These are available in three
sizes, 000, 100/111 and 200/222. These are
much taller toolposts with two positions
for ordinary dovetail toolholders and a
ball ended lever providing either wedge or
piston locking.

My first impression of these toolposts is
that they have a better level of finish and
feel very smooth in operation, however,
they are much bulkier. They also have
a wider range of toolholders available
including boring tool and knurling holders,
photo 8. See my comment later about the
100 version and SC4.

The Model 000 toolpost is small wedge-
locking toolpost, suitable for lathes of about
312" centre height such as mini-lathes,
photo 9, and Myford 7-series lathes. It will
fit on a C4 lathe, but its toolholders are too
small for some tooling appropriate to the
larger lathe and its position back from the
edge of the top slide means tools have to
be overhung. Its dimensions are very similar
to my shop-made QCTP for my mini-lathe,
although the dovetails are approximately
3mm wider. In all likelihood I will modify my
shop-made toolholders to work with the
000 toolpost and keep it on my mini lathe.

The Model 100 Toolpost is a piston-lock
toolpost for 4"- 5" centre height lathes, like
the SC4, photo 10 The Model 111 Toolpost
is a wedge-locking version with the same
overall dimensions that also takes Model

Model 100 slim toolholder with reduced base
thickness

100 toolholders. Again, these are very well
finished. Whether you prefer the piston-type
or the wedge type toolpost is very much a
choice of personal preference. Having tried
both they are equally secure and pleasant

to use. | have a marginal preference for the
wedge type as when loosened the dovetail
becomes ‘smaller’ making it marginally easier
to drop a different holder in place.

As supplied the original Model 100/111
toolposts required two modifications to
work with the SC4, photo 11. The first of
these was to turn down the end of the
supplied fixing pillar and screwcutting the
end M12 to match the SC4 topslide. The
second problem was that the supplied
toolholders have bottom lip 11mm thick,
thicker than the base of the SC4's standard
toolpost so | could not use 10mm shank
tools. | solved this situation by bandsawing a
3mm slice off the bottom of the toolholders
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Tool Height Gauge
There has been much discussion about the need to set tools exactly
on the lathe's centre height.

I'l start by assuming that the most basic way of checking tool
height is to compare the cutting edge to a centre in the spindle
or the ‘pip’ on a faced off workpiece, it's not difficult to do this to
better than 0.25mm or 0.010", but this seems quite a large error
when we are typically working to an accuracy of ten times this.

Let's look at turning a 10mm diameter, if the tip is 5mm from the
axis of the lathe but set 0.25mm high or low it will cut oversize. How
large is the error in diameter? We have a tiny right-angled triangle
so Pythagoras tells us the diameter we get is 0.0062mm, about six
microns. Even a tool set an apparently huge 1Tmm too low will only
give an error of 0.10mm or half a thou.

Clearly for work 10mm in diameter or larger, achieving exact tool
height is not greatly important, but what about smaller work? Even
at 4mm diameter the error caused by a tool 0.25mm off the correct
height is only 0.015mm.

These errors are also relative, so if you set the dial to zero after
taking a cut at 10mm diameter, then work down to 4mm the error
becomes 0.009mm - acceptable for most everyday work.

Below about 4mm in diameter the relative errors grow rapidly, so
clearly for fine work more care is required in setting the tool height.

Errors in tool height also affect their cutting geometry. A
tool set slightly too high will appear to have increased top rake, at
the expense of reduced clearance below the cutting edge. A

sharp tool may cut freely if set slightly high, but there is
always an increased risk the tool will rub, particularly when
cutting larger diameters. Another risk is that a high tool will
bend slightly further

into the work when loaded, increasing the risk of vibration and
grabbing.

If atool is set low its top rake is reduced. This is unlikely to cause
major problems with larger diameter work, but it may cause smaller
work to ride over the top of the tool.

Again, these errors are exaggerated when you are turning
smaller work.

In practice set the tool height as accurately as possible while
being aware that it is less critical when turning larger diameters. It
is generally better for the tool to be slightly low rather than slightly
high. Centre height is most important for parting tools — too high
and they will be more prone to grab, too low and they might be
pulled under the work when approaching the centre.

I will confess - in twenty years of turning | have always set my
tools by facing across the work and adjusting them to minimise
any centre pip. Many people prefer to use a tool height gauge of
some sort. Making such a gauge is straightforward, all you need is
a stable base that will stand on the lathe bed with a horizontal arm
that can be used as a comparator to set tool height. Some people
like a gauge that sits on top of the tool, others one that sits beside
the tool so they can ‘feel’ when it is level with the top of the gauge.

\\’

Boring bar set, note holder

and this is the arrangement | have used for
much of this series.

In the light of this, Arc Euro Trade have
had both special toolposts, photo 12, and
‘Model 100 Slim'’ toolholders with a 7mm
thick bottom lip, photo 13, manufactured
specially to suit the SC4 lathe; | understand
that these are now in stock. For SC4 owners
I recommend the 100 or 111 toolpost with
the 'slim’ holders, rather than the set with
a variety of holders as these will require
modification (plus the boring bar holder is
really for bars too large to suit the SC4)

The Model 200 Toolpost is a massive
construction suitable for 6" centre height
and larger lathes. | haven't tried one of these
(it would be far too big for the SC4) but
Mike Haughton review one for his Chester
Craftsman 6" lathe in MEW 176, May 2011.

Itis important to bear in mind that
these centre heights | have given above
are approximate - the adjustment on
toolposts gives a degree of latitude of
choice, and also the size of the post is linked
to its robustness. While the 100 toolpost is
clearly oversize and wastes a lot of working
capacity) on a mini-lathe, some SC4 users
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might want to use the 000 if they mostly do
delicate work.

A good guide is that the footprint of a new
toolpost should be approximately the same
as the lathe’s supplied toolpost to maximise
both rigidity and the available capacity while
minimising overhang.

Bear in mind the are two issues | met wit
the SC4 when choosing a new toolpost to a
lathe. The first is to make sure that you will
be able to set your tools at centre height,
secondly see if a custom fixing pillar to
suit your lathe is available. If not, you can
always sleeve an undersize pillar or simply
turn a replacement as a nice exercise in
screwcutting. | would suggest using a
medium carbon steel like EN8 or EN16T.

Round Tools

Boring bars often have round shanks and

it is not unusual to encounter HSS tools
that have been ground from round bar,
especially if you make your own tools
from things like that never-ending supply
of broken centre drills. Unless these have
flats top and bottom, photo 14, you will
need to use a holder of some sort. These

QCTP boring bar holder with sleeve
normally take the form of a length of square
bar, bored out to suit the tool and split
along one side, photo 16. These should
always be used with the split vertical,
because the holder uses cotter pins to apply
force from the side of the holder.

Most quick-change toolposts have
toolholders available that incorporate
a v-groove that makes holding round-
shanked tools easy, photo 16. For very
robust tooling there are quick-change
toolholders bored out to various sizes
and sometime supplied with a sleeve to
reduce the bore, again make sure the slit
is at 90 degrees to the clamping force,
photo17.»

Arc Euro Trade

The various accessories featured in
this series including a wide range
of toolposts for mini lathes and
the featured Arc SC4-500 lathe are
available from Arc Euro Trade.
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This month our lucky winner of £30 in Chester
gift vouchers is Mervyn Karwot who has an
idea to solve a little niggle with Myford S7
lathes.

| have always found the tailstock handle on my
old Myford Super 7 to be a problem as it can fall
backwards when it is released. Perhaps the design
has been changed now but a simple cable tie can
provide the solution if this is a problem. | used a
cable tie with a strap width of 7Z.5mm and a head
width of 12mm.

This fits perfectly around the eccentric shaft
and the head provides the right amount of
friction against the tailstock body. You can rotate
it around the shaft to a suitable position, it is not
seen from the front and it is done in seconds.

If the head of the cable tie is rotated around the
shaft, it comes against the adjusting screw which
acts as a stop to keep the handle from going back
any further. From the top, you can hardly see the
modification.

Mervyn Karwot

We have £30 in gift vouchers courtesy of engineering suppliers Chester Machine Tools for each month'’s ‘Top Tip. Email your
workshop tips to neil.wyatt@mytimemedia.com marking them ‘Readers Tips’, and you could be a winner. Try to keep your tip to no
more than 400 words and a picture or drawing. Don't forget to include your address! Every month I'll chose a selection for publication
and the one chosen as Tip of the Month will win £30 in gift vouchers from Chester Machine Tools. Visit www.chesterhobbystore.com to
plan how to spend yours!

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

Hand Wheel

Stephen Bondfield replaces a standard handle with one that is more

comfortable to use.

Handwheel

eaders of this article might find
Rinspiration to improve their machine
tools by making this very simple
accessory that is commonly found on
the steering wheels of fork lift trucks

and invalid vehicles, that enables easy,
rapid turning. This item provides a

heel of my Warco milling machine,
unted upon the mandrel/arbour.

on secondary wheel attached to primary

Original projecting handle

definite enhancement to the purpose

of moving worktables or cross slides

of milling machines and centre lathes.
Being a secondary, smaller, freely rotating
hand wheel, it can be easily fitted to the
circumference of a primary wheel by
replacing the existing projecting handle,

Handwheel plus handle version.

photo 1,2 and 3.

By manually gripping this wheel and
applying force against the primary wheel
in the same direction of rotation, a more
efficient method of causing accelerated
movement is provided to those surfaces
that are driven by lead or feed screws. By
making and fitting a secondary wheel to
my Warco milling machine, the task and
effort to move the work table for any
considerable length was removed and |
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Bar ready for machining to profile.

found that it was possible to propel the
worktable faster and more comfortably
than before, without losing the ability to
make fine calibrated movements because
the primary hand wheel is independently
moveable, photo 4.

Making such an accessory is a very
simple project and the wheel can be
made from a variety of materials; hard
wood, metal, nylon and so on. The basic
objective form and profile is a matter of
personal choice. Something that feels
comfortable to use in the hand and which
rotates freely, are the main prerequisites
of the design. Obviously, the item must
be strong and durable enough to enable
rotation to be applied by prolonged
manual force.

For these reasons | chose to use a piece
of 50mm diameter, dense nylon bar 30
mm long, which I machined on a centre
lathe. After facing off both ends, a 12mm
hole was drilled through the centre for the
entire length, and one end was counter

Brass bush.
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Something that feels
comfortable to use in the
hand and which rotates
freely, are the main
prerequisites of the design.

bored to accept the head of an 8mm
socket headed machine screw. The nylon
form was then mounted upon a 12mm
threaded mandrel, tightly nutted down at
both ends, one end of which was secured
in the jaws of the three jaw chuck and

the other end supported by a rotating
centre in the tailstock, for the purpose

of machining a profile that was to be

Secondary Hand Wheel ”

Machined profile, almost complete.

Completed profile, prior to fitting of central
bush.

approximately one half of the diameter of
the primary wheel that it would be fitted
to, photo 5.

Using a radius tool in the tool post, |

Counterbore with bush fitted.
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Finished with bush and M8 screw.

My hallway and machines.
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Unthreaded space on 8mm attachment screw.

Secondary wheel in situ.

Probably the most critical
fitting of the entire
assembly is the threaded
length of the 8mm socket
headed machine screw.

produced a shallow elliptical profile to the
form and left a flat, 19mm wide surface on
the periphery, which fitted comfortably in
my right hand, photo 6.

The original 50 mm diameter, was
further reduced down to 22 mm diameter
at the other end to that which had been
counter bored for the 8mm hexagon
socket headed machine screw, photo 7.

Using a piece of 20mm diameter brass
bar which had been drilled 8.2mm for its
entire 20mm length, | machined a bush
to dimensions for it to be a light force fit
into the 12mm central hole of the nylon
form of the handle. The clearance hole of
the bush enabled free concentric rotation
of the handle when fitted to the primary
wheel. The choice of brass in the making
of this component was simply from
convenience, as there had been a piece of
scrap lying in the tray beneath my lathe.
An "Qilite” bearing or a piece of phosphor
bronze would have sufficed had they been
close to hand. Whichever the choice, the
function is to allow free rotation without
consequent wear to the malleable nylon
form, photos 8, 9 and 10.

Probably the most critical fitting of the
entire assembly is the threaded length of
the 8mm socket headed machine screw.

Efficient function of the secondary
wheel is dependent on there being a very
small unthreaded space between the end
of the bush and the surface of the primary
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Efficient function of
the secondary wheel is
dependent on there being
a very small unthreaded
space between the end of
the bush and the surface of
the primary wheel...

wheel so as to allow its free rotation
on the axle that is the machine screw,
photos 11 and 12.

My milling machine is mounted on a
fairly low level chest of draws next to my
front door, in my hallway. After fitting
this design of secondary wheel to both
x and y axes, the task of moving the
worktable transversely and lengthways
is much easier and | am not as contorted
as before, when trying to move about
in such a confined space as my hallway,
photos 13 and 14.m

Another view of the hallway.

In our
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Sliding Chop Saw

David Haythornthwaite

The finished metal cutting sliding saw

Background

| have many machines and tools in my
workshop and a large proportion of them
are “shop made”. Whilst | have a metal-
cutting horizontal bandsaw, | often find
that it will not cope with some of the metal
cutting jobs that are required. Particularly |
have found myself cutting plate steel with
a hand-held angle grinder, which was far
from an ideal method.

Back to the Drawing Board
Again
This project began to take shape when |
found a small, cast iron, circular saw table-
top being thrown on the tip. | have a table
saw in my workshop (garage) which is much
bigger than the item being discarded, so the
garbage one was not much use to me for
that purpose. However, the sliding, metal
cutting chop saw, photo 1, began to take
shape in my mind.

There are many items for sale, described
as “chop saw stands for angle-grinders” on
auction websites, but | wanted to be able Original cast iron table 305 x 290mm
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Saber’ angle grinder with mounting cradle

to cut reasonable sizes of sheet metal and
plate, not just bar stock, so it was essential
for me to be able to slide the angle grinder
accurately in a straight line.

The recycled saw table-top shown in
photo 2 was 305 x 290mm, and obviously
it would be unlikely that other readers
would find a similar item to be recycled.
However, this article is not intended to be
a blow by blow account of how to make an
identical item but to give readers ideas as to
how a similar item could be constructed. My
table had a substantial cast iron surround
on it, so that a slot could be ground across
the top without destroying the integrity
and strength of the base. In the absence
of a base such as mine, a suitable base
could be constructed out of angle iron and
a sheet metal top, either by welding or
riveting. Alternatively, the base could be
made from thick ply and a steel channel
rebated into it across the length of the cut
line. However, this is to be constructed,
it is important that there is a place for
the grinder blade to cut right through
the surface of the base, without setting a
wooden base on fire.

The Choice of Angle Grinder
Most builders would probably utilize an
existing angle grinder from their workshop,
but I saw a new angle grinder in a local
budget store for the unbelievable price

of £18.00. It seemed to be ideal for my
purposes. The name of the grinder is
“Saber” and this is shown in photo 3.

If you are using an existing angle grinder,
then you will have to design your own
mounting system, but the Saber grinder
has the advantage of having three positions
where one could attach the handle, one on
the top and one on each side. This meant
that | could use two mounting points to
attach a mounting bracket and use the third
to attach the supplied handle which came
with the grinder.

I had some aluminium channel 100mm
x 50mm x 5mm thick which | had acquired
when | removed a domestic elevator from
my parent’s house. | cut a 110mm length
of this and removed one side to make
an aluminium angle 100x50mm. You will
see that, in photo 3, | have milled away a
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Slide rail arrangement

Front edge of the slid_e rail

“window" from the 100mm side, to allow
the angle cradle to fit snugly to the top of
the grinder and to allow access to the on/off
switch. I was pleased to find that the top of
the grinder was flat, and parallel to the blade
where the mounting point was situated,
thus ensuring a rigid mount. The grinder
handle uses an M8 thread, so the cradle was
attached with two M8 countersunk bolts.
The rear corner of the cradle was drilled and
tapped M8 ensuring that the tapped hole
was absolutely square to the aluminium
surface of the bracket. A 120mm length

of 8mm silver steel rod (drill rod to our
American friends) was threaded in the lathe
and screwed tightly into the tapped hole.
An M8 Nyloc security nut was fixed to the
underside to act as a locknut and there was
just room to accommodate this underneath
the bracket. This rod is to act as a swivel
shaft to allow the grinder to swivel on the
sliding rail to give the “chop saw” action to
the movement of the blade.

Great thought was given to the final
relative positions of the blade centre, the
swivel rod and the height of the sliding rail.
This paid off by eventually finding the action
of the device both comfortable and practical
in use. | am not including any drawings as

Chop Saw ”

this tool was designed around "what was
available” but, to help a prospective builder,
the radial distance between the swivel
shaft and the grinder spindle, is, in my

case, 140mm. Please ignore the hexagonal
section on the end of the swivel shaft, it just
happened to be there!

The Slide Rail
The next task in the design was to decide
how to slide the angle grinder back and
forth and at the same time being able to
adjust the height of the grinding wheel
above the table. | did consider using two
parallel tubes on which to slide the grinder,
but I was concerned about grinding dust
clogging up the sliding surfaces. | also
debated whether the sliding rail should
be able to hinge up and down as in a chop
saw, or whether to make the sliding rail
fixed, parallel to the base, and create a
swivel action on the grinder as it slides on
the rail to control the depth of cut. Any
reader building this will have to decide what
method to use according to which materials
are available and the engineering facilities
to hand.

For what it is worth, | considered using
heavyweight ball bearing drawer slides and
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Constructing the sliding carriage

even considered using telescopic front forks

from an old mountain bike, for the sliding
action.

In the end, | decided to use one fixed,
horizontal sliding rail exactly parallel to
the baseplate. This was created from some
rectangular steel tube approximately 19mm
x 38mm and 1.5mm thick. This was actually
an imperial measurement tube that was
0.75"x 1.5" and was left over from making a
bed frame.

The actual slide rail is shown in photo 4
and the following features are important.
The swivel point for the chop saw/angle
grinder is the hole in the side of the box
that slides along it. As the centre of the
grinder blade will be forward of this point, it
is necessary for the sliding rail to overhang
the rear of the baseplate if the grinder is
to be able to cut steel to the back edge of
the baseplate. On my machine, the useable
section of the slide rail overhangs the
baseplate by 80mm and the overall length
of the slide rail frame is 425mm. The height
of the top of the slide rail is 120mm above
the baseplate and the pivot point, shown
as an 8mm hole in photo 4 is 140mm above
the baseplate. You will also note that my
MIG welding needs a lot of practice!

| wanted to be able to easily remove

Tilting mechanism fixed to the enclosure
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Sliding carriage enclosure

the sliding carriage from the slide rail, if
required, so | constructed the front of the
frame by fitting an aluminium block into the
front of the rectangular tube as shown in
photo 5 and fitting a detachable support.

The final slide rail is very rigid and indeed
the whole machine may be carried by using
it as a handle.

Naturally, it is important to ensure that
the slide rail is true to the baseplate when
finally fixed. The size of the sliding carriage
enclosure is 100 x 67mm and is 120mm
long. It was constructed from more of the
aluminium channel that was used to make
the angle grinder cradle. The dimensions of
my sliding mechanism were dictated by the
size of my rectangular tube.

The Sliding Carriage
The sliding carriage was constructed from
a length of 10mm square aluminium tubing
obtained from the local DIY chain, and four
pieces were cut, each 120mm long. Sixteen
budget metal-shielded, deep groove, ball
bearings 4x16x8mm were purchased and
axles were made from 5mm silver steel,
turned down on the lathe to 4mm at the
ends to fit the 4mm bearings and threaded
for the fixing nuts. Photograph 6 shows
one side of the carriage assembled, together
with one turned axle and a second axle
assembled with its two ball bearings.
Assembling and adjusting the working
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Protractor plate to set the grind

part of the sliding carriage is a little fiddly
but is quite straightforward. The assembly is
shown in photo 7 and it should be obvious
from that, how the assembly works. Things
to watch are the position of the vertical and
horizontal axles. Obviously, they must be in
different lateral positions to enable the axles
to cross, but it must also be born in mind
that, as the bearing diameter is larger than
the width of the 10mm square aluminium
tube, you have to be careful that the actual
bearings do not touch each other as well

as ensuring that the axles do not interfere
with each other. To adjust the contact of the
top and bottom bearings with the slide rail,
the distance apart is adjusted by altering
the length of the side axles. Conversely to
adjust the contact of the side bearings with
the slide rail, the distance apart is adjusted
by altering the length of the top and
bottom axles.

Once | had tested the effectiveness of the
sliding carriage, it was necessary to enclose
the carriage in a rectangular housing, not
only to protect the sliding carriage from
grinding dust, but also to give a suitable flat
surface from which to pivot the angle grinder
and mounting cradle. The sliding carriage
enclosure is pictured as an exploded view
in photo 8 and in this picture, the top and
bottom axles have been replaced by (longer)
M4 x 60mm countersunk setscrews, which
pass through the housing left side (away
from the camera) and support the housing
from the sliding carriage, which in turn, is
supported by the slide rail. | hope that this is
clear! Once tested for free running, absolute
rigidity and lack of play, the right-hand side
of the housing was attached to the left-
hand side by four M3x25mm countersunk
setscrews tapped through into the left-hand
side of the housing.

The Tilting Chop-Saw
Mechanism

The angle grinder cradle with its 8mm
silver steel pivot bar as previously pictured
in photo 3 is shown in photo 9 attached
to the sliding housing. The 8mm pivot bar
passes through both sides of the housing
thus giving two widely spaced bearings
for the pivot bar. On my machine, a 10mm,
flanged, wrapped steel, plain backed bush
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er in a fixed angular position

bearing has been pressed into each side

of the housing, and as those bearings

are coated with PTFE, it creates a nice
smooth rotating action on the pivot bar.
To, hopefully, make this clear, the bushed
bearings are 10mm outside diameter,
pressed into reamed 10mm holes in the
housing. The bearings are 8mm bore being
a nice fit on the 8mm silver- steel pivot bar.

The Fixed Position Plate
(protractor)
The angle grinder can be left freely
swivelling, and indeed it is usually used,
freely sliding along the horizontal slide
rail and able to freely swivel in order to
adjust the depth of cut of the grinding
blade. Occasionally however, it may be
advantageous to be able to cut metal to an
accurate depth, in order to form a groove
on the top of a metal block. | considered
making the grinder swivel adjustable to
defined heights, but of course we are using
a cutting disk which will wear away and be a
slightly different diameter each time we use
it. It is therefore inadvisable to create fixed
stops to control the angle of the grinder.

| therefore created a “protractor” which

The protractor plate and grinder in raised position to allow on/off switch operation

Chop Saw |

Cutting V4" plate with the grinder

screwed onto the opposite end of the
swivel bar to the cradle that holds the
actual grinder. Both the swivel cradle for
the grinder and the protractor are locked in
fixed, relative positions on the pivot shaft
by M8 “Nyloc” nuts, so that both swivel
plates swivel in sync with each other.

The fixed position protractor is shown
in photo 10 and was made from 1/4" steel
plate. Although the sliding chop-saw was
unfinished at this point, it was for exactly
this kind of task that | was making the tool.
| therefore used the partly finished machine
to cut the protractor plate as shown in
photo 11. It proved to work exceedingly
well. You will see in the photo, the reason
why the machine was designed with the
lower part of the cutting disc rotating away
from the operator. If the reverse was the
case, the operator would be showered with
sparks. The curved section of the protractor
was also cut with the grinder by nibbling
away at the edge of the curve and finishing
off the curve on the belt sander. The curved
slot in the protractor was milled out by
fixing the protractor onto the rotary table,
and - to give an idea of scale, the radius
of the curved slot is 60mm from the pivot
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Sliding mitre fence

Optional longitudinal fence

point to the centre of the slot. The slot was
cut with a 1/4” slot drill.

Photograph 12 shows the basic setup of
the protractor on the machine. This photo
shows the chop-saw locked in the raised
position, where the on/off switch on my
machine can be accessed. The advantage
of the protractor plate being locked in the
raised position, creates extra safety when
starting the motor.

Itis perfectly practical to dispense
with the protractor, but it has various
advantages, and on my machine, locking
it at the bottom position, allows the rear
fence to lock between the swivel plate
and the angle grinder, thus preventing the
grinder from traversing the horizontal slide
rail when transporting the machine.

Readers will note from photo 12 that
the rear fence is simply a length of 25mm
angle iron bolted to the baseplate. As the
cutting disc is in front of the swivel point of
the angle grinder, it is imperative that the
rear end of the slide rail is set back from the
baseboard for the grinder to be able to cut
right through the rear fence.

The knob to lock the protractor was a
simple turning job on the lathe and knurled
to a diamond form. However, the centre
was tapped M6 and a long M6 cap head
setscrew was countersunk into the knob
in order that a hexagon (Allen) key may be
used by those with arthritic hands, photo
13. It proved to be unnecessary in my case,
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Fence clamping mechanism

but is a good alternative to using security
levers, and | prefer the appearance. The
side of the sliding housing was drilled

and tapped M6, and an M6 Nyloc nut

was epoxied to the inside of the housing

to reinforce the aluminium thread in the
housing. A captive washer was also epoxied
between the protractor and the housing to
give appropriate clearance.

The Arguments for or Against a
Mitre Fence

My rescued saw table already had a slot
for a sliding mitre fence, so | used this to
take a Picador mitre fence, which I already
had for my belt sander. This is shown in
photo 14. However, there is no need for
the mitre guide to be able to slide. A static
mitre fence is just as effective, because
the actual cutting blade can slide forward
and backward. | find that | usually make
an angled cut with the sliding mitre fence
pressed back against the static back fence.
A static mitre fence would be much easier
to make than a sliding fence.

The Advantages of a
Longitudinal Fence

| find that a longitudinal fence i.e. a normal
circular saw type of fence is a useful
addition to the metal sliding chop-saw.
This is illustrated in photo 16. with the
fence situated to the right of the saw blade.
This would probably be the normal use of

the fence, but the fence could be just as
easily used on the left side of the blade.
Photograph 14 shows the fence being used
in this way. It is helpful to use the fence to
the left, when cutting more than one part
to exactly the same length.

The fence “T" bar sits on the top of a
straight edge which is bolted parallel to
the front of the baseplate. The T-bar has
a groove milled into it so that it is a tight
sliding fit onto the front straight edge.

Of Course, extreme care must be taken
to see that, when in situ, the fence must
be absolutely parallel to the travel of the
cutting blade.

General Comments

| find the machine a pleasure to use. If the
cutting feel is to be comfortable and smooth,
| believe that it is necessary for both the
sliding and the swivel mechanisms to be
perfectly free of play, and this is the reason
that | chose to use ball bearings for the slide
and PTFE coated bushes for the swivel.

| use Tmm wide cutting discs, which cost
less than £1 each at my local tool shop and
they seem to last a long time. | am still using
my first one!

Anyone making a similar item will be
using parts that they have around or can
be cheaply available, so my instructions
are intended as a list of ideas as to how to
create your own device. | hope that readers
find this to be useful. m
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ace FOR SALE

“The Great Marquess”

Od@lS 3%” Gauge LNER 2-6-0.

www.maccmodels.co. uk

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

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

Designed and built by the late Martin Evans.
Three documents of correspondence from Martin Evans and my late
father, (one written as a certificate of proof and authenticity.

Photos of the build process and the full-size steam engine detailing
the design dated and numbered by Martin.

Engineering drawings folder with developments and copied articles
of the engine build.

The engine has been in the family for many years and
the engine should be returned back in to the model engineering
community and to be enjoyed by someone who understands the
incredible contribution the late Martin Evans had made.

We only want serious/genuine offers to be made, further
photos can be sent if required.

For More information please email;

benfawcett2012@gmail.com or call 07854 119442

. S

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!

§” Avonside Heisler

4" Durham & N. Yorkshire

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

By Enthusiasts

n For Enthusiasts

07816 963463
www.steamworkshop.co.uk




. FREE PRIVATE ADVERTS

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

MODEL

ENGINEER i/

Did You Know? You can now place your classified ads by email. Just send the text of your ad, maximum 35 words, to neil wyatt@mytimemedia.com, together with your full name and address, a landline telephone
number, whetherit's a for sale or wanted and stating that you accept the terms and conditions for placing classified ads - see below. Please note, we do not publish full addresses to protect your security.

Machines and Tools Offered

B Warco WMT500, lathe and milling
machine. Inverter, speed control. 5"/6"
chucks. Warco stand. Warco bandsaw,
plus all operational equipment. Ask for full
list. 17 items. Offers from £1,275. Would
suit someone setting up first complete
workshop. T. 01622 681633. Maidstone.

M Lorch collet lathe. 0-5/8" in 26 collets.
£350. Vertex taper collet set - 2M boxed. MW
comb. Square, unboxed. Myford lathe rack
operated cutoff. Myford lathe 15 taper collets.
Buyer to collect. T. 01929 423 902. Poole.

W Amolco milling attachment for Myford
lathe. Very good condition. Three collets
sorry no drawbar. £425.

T. 01636 725 641. Kettering.

W Myford vertical slide, mint in box, £100.
Precision set 12-inch geared roller to G.
Thomas design, £100. Warco 2x15 Mill Drill
machine 2MT on stand with many accessories,
£450.T. 01776 700611. Dumfries.

W Mitutoyo micrometer 0-25, carbide face
with ratchet. Very good condition, £25,

A} UF THE MUNTH

B Amolco milling attachment suitable
for Myford 7 series lathes. Working
order £275 ONO.

T. 01246 556 330. Chesterfield.

post. Moore & Wright micrometer 0-25,
never used old model in spectacle case,
£30. Draper micrometer 25-50 new never
used in case £28 + post and packing.

T. 0208 641 4238. Sutton.

M Harrison M300. Single phase inverter
driven. Fitted with milling table, vertical
slide, milling arbour. Quick change tooling.
3jaw, 4 jaw chucks. Running centre. Fixed
and moving steadies. No. 3MT chuck.
£2,500. T. 01327 340 124. Daventry.

B Emco Unimat SL lathe. Some
attachments. Photo on request. £250.
T. 01244 571878. Chester.

Models
M Dinorwic 5" gauge 0-4-0 quarry engine,
24V battery drive by Ride on Railways.

£850. T. 01977 277162. Pontefract.

M 5" gauge 0-4-0 petrol driven loco +
driving truck, 66 foot 3 V2", 5", 7 /4" steel
track, £1,100. T. 01776 700611. Dumfries.

Parts and Materials

M 1” Minnie traction engine set castings,
drawings, gears, Blackgates built/certified
boiler. £300. T. 01686 413140./ Llandudno.

W About 200 foot of 5" gauge rail on steel
sleepers plus chassis for riding truck. £30
lot. Collect only.

T. 07731 964027. Sutton in Ash, Notts.

Magazines, Books and Plans

M Full set of magazines Locomotives Large
and Small by Don Young. Number one
photpcopied. Mint condition, buyer collects
or pays postage. £60 OVNO.

T. 01517 224804. Liverpool.

Wanted

M Cowells ME Lathe must be reasonably
new with adjustable dials and accessories.
T. 01986 835776, Norwich.
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Lifting Beam ‘

Designing a Lifting Beam

R. Finch designed a lifting beam to be installed in his garage and gives a
detailed method for anyone to design and fit their own lifting beam.

Introduction

After | moved house, | lost my old workshop which was in a
wooden shed but the new house had a double garage which
would house my new workshop. The flat roof consisted of wooden
joists, spanning the full width of the double garage, covered with
corrugated steel sheeting. As the roof was steel, condensation was
a problem, and the garage was always damp during cold weather.
It needed insulating, but | did think about fitting a lifting beam at

a later date. In order to do this, | measured the deflection of one of
the beams with a known load (me) hanging from it in the centre of
the beam, before insulating the roof space and lining it with sheets
of plywood. Once insulated and split into two halves - one for the
car and one for the workshop - | left the lifting beam as a ‘future
development’. Subsequently | decided to buy a milling machine
which would be delivered on a pallet brought into the garage on

a hand truck and left for me to unload it. This provided the spur |
needed to design and install the lifting beam, photo 1. Whilst there
are many equations in this article, it is not particularly difficult to
follow the design by substituting your own values in the equations.
If you are put off by the mathematics, then just have a slow read
through and you should be able to follow what is going on.

Disclaimer!

All the information in this article is given in good faith, but reliance
placed upon the contents of this magazine is at the reader’s own
risk. You must use your own judgement as to whether you are
competent to undertake any design work, if not, then consult a
qualified structural engineer.

Roofing joist properties

Prior to insulating and lining the garage roof, | inspected each beam
that could be used to support the lifting beam looking for knots,
splits and cracks in the beams. All the beams seemed to be in good

The installed beam
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condition without any significant flaws, so |
insulated and lined the roof and continued
building the workshop. When the time to
purchase of a milling machine came, | set
out to design the lifting beam, knowing that
the wooden roof beams did not have any
imperfections which would restrict the use
of the beams despite their now being hidden
from view.

As the roofing beams were wood, they
would not have ‘standard’ properties listed
in text books, as do steel beams, which could
be used for calculations. | did look up values
of Young's Modulus (also known as the
Modulus of Elasticity) in a handbook, ref. 1,
which gave values of Young's Modulus for
softwood of between 4400 N/sq.mm and
13000 N/sq.mm, depending on the species
of wood and its specific gravity, as shown in
fig. 1. Unfortunately, all the data are based
on American native softwoods, so some
degree of interpretation would be required
for timber used in the UK, as this may be
British timber or European, depending on
the purchaser of the original wood. Also,
the correlation between specific gravity
and Young's Modulus is too poor to permit
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reliable estimation for any wood of known
specific gravity. The variation of more than
three to one seemed a rather wide range to
allow a reasonably accurate value to be used,
bearing in mind that | did not know for sure
which wood had been used for the beams
when the garage roof was constructed.

Modern buildings tend to use wood which
has been graded, so some idea of the
strength can be read from the printing on
the finished timber. (As a matter of interest,
the European Standards for grading timber
are in a tremendous state of flux — what will
happen after Brexit is open to question!). As
my roof beams were old (40 years) they had
no markings on them. Fortunately, as | had

previously measured the deflection under a known load, I could

calculate Young's Modulus for the beams in my roof.

A simply supported beam is shown in fig. 2. This is a general case,
but | used the case where a = b which is a single central point load.
The equation relating Young's Modulus to deflection for a simply
supported beam with a single central point load is given by ref. 2:

Equation1:
-FxL?
y —_———
48 xEx]

where y is the deflection in mm,; F is the static load in Newtons; L is
the length of the beam, mm; E is Young's Modulus, N/sg.mm; and
I is the fourth moment of area of the beam, in mm*. Don't panic at

the mm to the power of 4 - all will be revealed later.
This equation is a worst case one. Where the load
imposed is not centally placed, the deflection will be
less than calculated for a centrally imposed load and

as the equation for an offset load is quite complicated,
anyone who wants to calculate the deflection
produced by an offset load could always consult the
original reference. For a rectangular beam set vertically
on edge, the dimensions of its cross-section are as
shown in fig .3, and | is calculated (ref. 2) from:

Equation 2:
I wd?
12

For my roof beam, | weigh in at around 81 kg, so that
equates to 81x 9.81=800 N producing a deflection
of about 25 mm. It can be seen that w and d are both
in mm, so that is where the mm raised to the power of
4 comes from. For my garage roof, the wooden beam
had actual dimensions of 1775mm depth by 45 mm
width (a nominal 7 by 2 inch beam), so

45x1753
I= —=20.1 x10mm*

Equation 1 can be re-arranged to be able to calculate
E (Young's Modulus) which is needed to calculate the
allowable load on the beam. Re-arranging equation 1
gives:

-FxL3
48 xyx [

so substituting my values of y = 25 mm; F = 800 N; L
=5000 mm and | = 20.1x 106 sg.mm, gives:
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W
b — a -
Y
[}
L -
800 x5000°
E= =4146N?

48 x25%20.1x10°

This is just under half the mean value of 8317 N/sq.mm and just
less than the minimum value from the data quoted in ref. 1, so this
left a question. To use my calculated value or the literature values?
It can be seen that the most difficult figure to determine in the
deflection test was the actual deflection - the load (me) could be
determined from the bathroom scales, and the other dimensions
could be measure quite easily using a steel tape measure. The
deflection under load was more difficult - trying to measure a gap
between the beam and the top of a vertical pole held close to the
beam was quite prone to errors, but if | had over-estimated the
deflection (quite likely), then the value of Young's Modulus would be
too low and the values would be safe. | decided that, since my value
was less than the published data,
I would use my data.

d

Assumptions

W The two equations above are
= based on certain assumptions.

These are that the beam is

homogeneous and has the

B same Young's Modulus in
tension as compression; the
beam is straight or at least

that the maximum out-of-
straightness is less than 10%
of the beam’s depth; the cross
section is uniform; all loads are
perpendicular the axis of the
beam and lie in the same plane;
the beam is long in proportion
to its depth; the beam is not
excessively wide; and the
maximum stress does not
exceed the elastic limit.

= Looking at these in

detail, wood is certainly not
homogeneous, but as the
Young's modulus quoted in ref 1
is measured along the length of
the beam, it does apply to a roof
joist so this assumption is not
entirely invalid. The roof beams
in the garage roof actually are
almost perfectly straight - in
fact, only one beam (not used
for the lifting beam) was visibly
distinctly warped, but the total
distance out-of-straight was
only about 25 mm in the length
Y of 5 metres, so this assumption

is valid. The assumption that
the beams are of uniform cross-
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The end stop to limit trolley travel

section is valid as the beams are machine sawn from the tree,

so they are of constant cross-section, within 1%. With regard

to the assumption that all loads are perpendicular to the beam
and lie in the same plane, the beams actually slope at 1in 100,

so this assumption can be taken as being acceptable as the error
is very small. The beams are long with respect to their depth,
being 5 metres long and only 175 mm deep, a ratio of just over
28:1. According to ref 1, for timber beams, this ratio should be at
least 24:1 and for steel beams at least 8:1 for Equation (1) to be
valid. This assumption is therefore valid for the original test beam
spanning the full width of the double garage. The assumption
that the beam is not excessively wide is also valid, as the width
of the wooden beam is only just over ¥4 of the depth. Finally, the
assumption that the elastic limit is not exceeded is also valid,
providing that the stress is kept at a low value. This assumption
is valid as will be shown later. Note that loading a beam with

a length to depth ratio of less than 24:1 and measuring the
deflection to determine Young's Modulus for the beam will result
in an erroneously high value, giving the impression that the
beam is stronger than it is in reality. As a simplistic explanation, a
beam that were only as long as it were deep would clearly fail by
crushing rather than by bending, as it would be too rigid to bend.
The error in using a beam of more than 24:1is negligible.

Design Loading
| decided that the lifting beam would be designed to split the load
between at least two adjacent roof beams, by using a removable
stop on the beam, photo 2, to limit the trolley movement so that it
was always supported by at least two beams (photo 3 - the screws
securing the beam to the roof beams are circled). Since the trolley
would always spread the load over at least two roof beams, the load
could be equally divided between just two of the roof beams. The
roof beam spacing is 400 mm, so each roof beam would only have
to take the equivalent of 400 mm of the steel joist acting as the
runway beam. As the ceiling in the garage was only 7 ft high and |
am over 6 feet tall, | decided that using a 1775 mm x 100 mm steel
joist as the runway beam would leave very little clearance above
my head, particularly if a trolley were used. Therefore, | decided
to use a pair of 100 mm x 50 mm channels back-to-back to make
the equivalent of a 100 mm x 100 mm universal column. Universal
columns this size are made, but are difficult to obtain - the only
stockholder | could find who had any in stock would only sell me a
full length column of 12 metres - far too long, too heavy and too
expensive for my purposes. The 100 x 50 channels weighed in at 10
kg/m, so a 400 mm length of two channels together would equate
to 8 kg. | bolted the two channels back to back with M8 grade 8.8
bolts spaced at 1770 mm centres.

I had already decided that the maximum load that should be
lifted would be 250 kg. There is, of course, the lifting tackle itself
to be considered. The trolley weighed in at 7 kg, and the chain
block weighed in at 20 kg. Thus, if the load were to be split over
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Lifting Beam ”

-~ —— .

The trolley at the stop - between two of the mounting screws (circled)

two wooden beams, then the load on one beam would be 250/2 =
125 kg for the load, 27 kg for the lifting tackle and 8 kg for the steel
beam itself. Therefore, the design should be for a single point load
of 125 + 27 + 8 = 160 kg. This equates to a load of 160 x 9.81 = 1569.6
Newtons, say 1570 N for simplicity, acting at the centre of each roof
beam.

Deflection calculation

Based on the calculated value of Young's Modulus, | decided that if
| halved the span of the beam by building a supporting central wall
in the garage, the span would be only half the original span, so the
deflection would only be 1/8th of the original deflection. Equation

(1) can be used to determine the deflection under the design load.

_ -1570x2500°
48x4146x20.1 x10°

y =6.13mm

which is quite acceptable, since the value of Young's Modulus |
used is below that of published data thus making the calculated
deflection a worst case. In practice, the deflection was not
noticeable when lifting the milling machine at 110 kg.

Maximum stress
The maximum allowable stress in bending for timber is a complex
subject in its own right and depends on the expected life span;
the quality of the timber itself bearing in mind the effect of
knots, shakes and splits; and the ambient conditions to which it
is exposed. Taking some data from ref 1, the values for the design
stress in bending for a 10 year life varies from 9.3 N/sq.mm up to
19.7 N/sg.mm for the highest quality. As these figures are based on
American species of timber, | decided to opt for the safe design and
go for the lowest value and take a maximum design stress as 9 N/
sg.mm.

The stress in the timber under load can be calculated from the
maximum bending moment using an equation given in ref 2. For
a straight beam under a single central load the maximum bending
moment is given by:

Equation 3:
FxL
4

so substituting in the values for the beam gives:

1570%2500
=———— =981250N.mm

and the maximum stress is given by the equation:
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The timber uprights for the wall

Equation &4
M xe
S =
1

where e is half the beam depth, so substituting gives:

o 981250%87.5
20.1x10.6

=4.07Nmm™

As the lowest design stress level in bending is 9.3 N/sq.mm, the
stress in the roof beam is less than half this value, so is acceptable
and the beam design is satisfactory. As the stress is less than half
the maximum allowable stress, it can be taken that the loading does
not take the beam out of the elastic range, satisfying the previous
assumption. However, there is the possibility that the beams might
buckle sideways under load, but there are ways around this. Firstly,
in my case, the beams were constrained to be vertical at both ends
by being embedded into the top two rows of the bricks of the
garage wall, so would be held more rigidly than if they merely sat on
the top of the wall. Secondly, there is a decking fastened to the top
of the beams consisting of stringers which support the steel sheets
and there is the plywood sheeting fastened to the underside of the
beams. Both these will have some restraining effect on the twisting
and buckling of the beams and since the beams are loaded well
below their maximum permissible stress, buckling is unlikely when
the lifting beam is in use.
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Centre wall support

Having decided that using half the width of the garage as a
maximum length for the beam, the support in the centre of the
beam has to be designed. | decided that since | was to split the
garage into two rooms, the centre wall could be used to support the
centre of the whole roof beam. As the load on the beam has been
calculated to be 1570 Newtons, the centre wall has to take half of
this, which is 785 N. As the lifting beam spreads the load over at
least two of the roof beams, the load on a single upright would be
one quarter of the total load of 1570 N. | built the wall as a series

of uprights secured to a batten on the ceiling and one on the floor,
photo 4, and then clad both sides with 9 mm plywood including

a damp proof membrane and some glass fibre insulation. Each
upright was located directly under a corresponding roof beam. Note
the printed grading marks on the uprights in photo 4. The damp
proof membrane and plywood covering being installed is shown in
photo 5.

Having decided that the part load was to be supported by the
wall upright in photo 4, the ability of the wooden upright to take
the load needed investigating. Taking the worst case that the
upright itself takes the full load (i.e. the plywood surface is non-load
bearing) and assuming that the ends are freely rotating (they are
actually fixed into slots routed into the horizontal battens) being
the worst case, there are two cases to consider. Firstly, there is the
crushing load which would compress the wood to failure. Reference
1 provides a series of data, again for native American softwoods,
with values of between 16 N/sg.mm and 49 N/sq.mm. As the
upright had actual dimensions of 42 mm x 69 mm (a nominal 3 inch
by 2 inch), and the imposed load is half that of the end of each beam
i.e.785/2 =392.5 N, say 400 N, the actual crushing stress will be
400/(42 x 69) = 0.138 N/sg.mm, less than 1% of the minimum value,
so crushing as a failure mechanism can be discounted.

The next consideration is lateral instability of the column, which
results in buckling of the upright column. The Wood Handbook
(ref. 1) suggests that Euler’s formula is suitable for slender vertical
columns, which are columns where the column buckles before the
compressive stress exceeds the proportional limit. This is the worst
case for loading. Euler's formula is quoted as:

where Cis the height of the column and r is the radius of gyration.
For a rectangular beam r is equal to the least dimension of the
cross-section divided by the square root of 12, i.e. r = d/v12.
Substituting in the values for the column, d is 42 mm, sor =
42412 = 1212 mm; the cross-sectional area of the column is 42 x
69 = 2898 sq.mm; and the length is 2100 mm; so the maximum
permissible end load for the column is:

2898 x7x4146

(2ns)

which exceeds the design imposed load of 400 N per upright
by a factor of three. Consequently, the upright is adequate for the
task. In fact, the upright will be able to take a greater load since the
column alone would tend to buckle along the line of the wall as the
column is thinner in that direction. As the plywood wall has been
screwed to the upright, it will be more constrained in that direction,
so would in all probability buckle in a direction at right angles to
the wall if seriously overloaded. However, the effect of the plywood
cladding on increasing the buckling potential of the wall cannot be
reliably predicted - only where the ply is glued onto the upright
could any practical increase in load be calculated.

= 1257N

Securing the lifting beam
The lifting beam now needs to be secured to the roof beams.
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| decided that, since | had already insulated the roof and put a
plywood ceiling in place, it would be a last resort to use steel angles
to attach the lifting beam to the sides of the roof beams using

bolts through the roofing beams, as it would require removal of

the ceiling and its re-installation with all the difficulties of fitting
the plywood ceiling around the angles. The simplest option was to
use woodscrews or coach screws (lag screws in the US) to fasten it
to the ceiling, photo 6. This is better than it sounds. | investigated
the pull-out force required for screws screwed into softwood at
right angles to the grain. Again, data was available from ref. 1 but
this required the specific gravity of the wood to be known. As |
could not very well take a beam out and weigh it to determine the
specific gravity, | measured the specific gravity of a separate similar
softwood joist that | used as a decorating plank. The specific gravity
worked out at 0.42.

The steel channels fastened back-to-back forming the steel
lifting beam would be far stiffer than the wooden beams, so the
steel lifting beam would distribute the load to at least two wooden
beams, so each wooden beam would take a maximum of 50% of the
static load at any point on the runway beam. Since the two channels
would be back-to-back and fastened to each wooden beam by two
screws, any one screw would take 25% of the point load of 1570 N,
say 400 Newtons per screw. The pull-out force according to ref 1is
given by the equation:

Equation5
p=108.25xG:DiH

where p is the pull-out load, N; G is the specific gravity of the
wood; D is the shank diameter of the screw; and H is the length
of penetration of the threaded part of the screw. | decided to
use standard M8 x 70 mm coach screws to secure the beam. It is
recommended that for softwood, the screw is threaded into a pilot
hole which is 70% of the core diameter of the screw. The screw had
a core diameter of 5.6 mm, so the pilot holes would be 5.6 x 0.7 = 3.9
mm. The screw would penetrate into the beam a distance of 50 mm,
so substituting into equation 5 gives:

p=108.25x0.42'3x 8 x 50 = 7008 N

which provides a factor of safety of 7008/400 = 17.5 times against

pull-out. However, the screw strength must also be considered.

In general, the lowest grade of steel bolts is grade 4.6 which have

a minimum ultimate tensile strength (UTS) of 400 N/sq.mm and
ayield of 60% of UTS. Such bolts can be loaded generally to a
maximum of 40% of the UTS or 2/3rds of the yield strength. As

the coach screws were not marked, the allowable load is likely to

be equivalent to a grade 4.6 bolt. A screw with a root diameter of
5.6 mm has a cross-sectional area of Tt4x5.62=24.6mm2 so can
withstand a load of 24.6 x 0.4 x 400 = 3936 N which is less than the
pull-out load, so the screw will fail in tension before being pulled
out. As the maximum load is 400 N, the safety factor against screw
failure is 3936/400 = 9.84 which is satisfactory. As a comparison, if
the unmarked screw were to be made of basic EN1A steel (230M07),
then the UTS would be 460 N/sg.mm which is more than that of the
grade 4.6 bolt. Also, Tubal Cain (ref. 3) states that coach screws are
made of mild steel with a UTS of 430 N/sq.mm. Hence the use of
unmarked coach screws can be deemed acceptable.

However, as always, there are caveats with the use of coach
screws in wood (ref. 1). Firstly, it is recommended that the screw is
located at least 1.5 times the screw shank diameter from the edge of
the wood. In this case, the screw is 8 mm diameter, so the minimum
beam width would be 3 x 8 = 24 mm and the beam is 45 mm wide
which is acceptable. Secondly, two adjacent screws should not be
installed closer than 4 diameters apart. With 8 mm screws, the
minimum spacing should be 8 x 4 = 32 mm and since the steel lifting
beam is 100 mm wide, the screws can be inserted into holes drilled
with their centres 10 mm in from the edge of the steel web, they
would be 10 diameters apart thus satisfying the second condition.
Therefore, the beam can be attached to the roof beams by M8
coach screws.
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Installing the beam

The lifting beam, being steel, is heavy amounting to 36 kg and
being 1800 mm long, so it is quite unwieldy. Ideally, it should
be lifted into place using a lifting beam (1), but | had to devise

a single-handed operation to do this. Firstly, as can be seen in
photo 1, | used a length of 10 mm thick wood to fit between the
top of the beam and the underside of the ceiling with a groove
cut to allow for the plastic joining strip used to join the edges
of the plywood ceiling together. | drilled this as a template for
the pilot holes into the roof beams and used this to transfer the
hole spacings to the steel lifting beam. The lifting beam was
then drilled to match. The template was screwed to the ceiling
allowing the lifting beam to positioned correctly so that the holes
in the lifting beam coincided with the pilot holes drilled for the
coach screws.

As | had to work alone, | arranged two pairs of step ladders to
face each other, spaced just less than the beam length apart. This
allowed me to put the steel beam onto the first step at one end
and lift the other end onto the first step of the other step ladder.
Then each end was lifted in turn onto successively higher steps
until it was on the safety rail at the top. This was then sufficiently
close to the ceiling to allow one end to be lifted up and two coach
screws driven in sufficiently far to take the weight of one end of
the beam. The other end was treated in the same way, and once
in place, all the remaining coach screws were screwed in and
tightened just enough to secure the beam firmly in place.

A Safety Note

If you install a beam such as this, remember to keep a copy of
your calculations and mark the safe working load of the beam

on a suitable label fastened to the beam, along with the date of
installation. That way, you will not forget what the safe load is. It

is a good idea to remember that a layer of lying snow on the roof
will increase the load on the roof beams, so it would be inadvisable

The damp-proof membrane and plywood lining
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to use the lifting beam when fallen snow is present on the roof.
Similarly, pools of water on the roof due to poor drainage will also
increase the static load on the roof beams. Also, if you ever sell the
house (inevitably, either you or your executors will sell the house)
the purchaser will know exactly what the beam safe working load is.
The new purchaser may not need to use the beam, but at least you
will know that no harm will come to anyone through ignorance of
the load capacity. In my case, | added a notice to the dividing wall to
the effect that it was an integral part of the lifting beam support, so
should not be removed unless the lifting beam were removed first.

Conclusions
A method of designing a safe attachment method for a lifting beam
to substantially horizontal wooden roof beams is described.

A practical experimental method is given to establish the Young's
Modulus of timber beams.

A design method is given for calculating the allowable load on a
timber beam, the deflection and the maximum stress.

A design method is given for determining the allowable load for
a vertical timber column to prevent failure by buckling or lateral
instability.

The safe loads for coach screws into wooden beams are given
along with the minimum spacing required. B

Nomenclature:

A column area, sq.mm

C height of column, mm

D Shank diameter of screw, mm

d depth of beam; least dimension of cross-section; mm

E Young's modulus N/sg.mm

F  Staticload, N

G Specific gravity

H Length of penetration of the threaded part of the screw shank,
mm

Moment of inertia, mm&
Length of beam, mm
bending moment, Nmm
Pull-out load, N

oI

a

N8
-L '.'_‘,'_ y ' ¥ %
” ™ Al

The M8 x 70mm hexagon headed coach screws

Q Allowableload, N

r least radius of gyration, equals d/v/12

w  width of beam, mm

y  Deflection, mm

?s allowable compressive stress; maximum stress in bending
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tricky job of machining the connecting rod.

® Vertical Boiler

Martin Gearing tests his vertical
boiler and gives it its first trial run.

® BR2 Aero Engine

Mick Knights makes the
running frame for the engine.
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Taming the ‘Universal’
Tool and Cutter Grinder

Graham Sadler modifies an engraving cutter grinder to be more versatile.

of tool grinder. There are three types

available for the model engineer to
construct, Quorn, Stent and Woden but
will take a lot of time to. All will do a good
job and while all have their deficiencies,
owners will champion them. The Quorn
is the cheapest at about $400 which
now only seems to be available from
the USA. For the stent, a set of castings
casting will now cost in the order of
£500. The Woden, a modification of the
one designed and used by the late great
George Thomas, costing about £450 if
you include all the accessories. Finally,
there is the Chinese “Universal tool and
cutter grinder”. A Google search will
show many examples of these, and two
examples are sold by RDG and Chronos,
(there will be others). These range in price
from £500 to £900, but there shouldn't
be any tool making involved with one of
these (or so | thought). At an auto jumble,
| discovered a very cheap version of this
machine with an initial asking price under
£300 and after a lot of bartering, a deal
was struck, photo 1.

The machine proved to be very
capable for lathe tools, but “Universal”
as purchased it is certainly not. They
are originally designed for the grinding
of single point engraving tools. Many

I always planned to make some form

“_

The grinder showing some of the new gear.

forums state that this type of machine

is useless for multipoint cutters such as
end mills, slitting saws and four-facet drill
grinding so should be avoided. | intend
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Multi mountin

to show you that this is not the case,
and a series of very simple additions and
modification to the machine will enable
all of these cutters to be sharpened with
ease. Another advantage is that most
of the tool setting can be done off the
machine with the employment of simple
setting jigs.

On getting the machine home,
the reason for the low price became
obvious. A number of the parts had
very poor standards of fit, but after a
bit of work which I won't bore you with,
these problems were soon solved. This
transformed the machine, but it still
wasn't “universal”. Incidentally, the
machines seen at exhibitions by the firms
indicated above have a quality which
significant order of magnitude better
than mine, and | have viewed them with
sadness because in comparison, mine was
rather cheap and poor (not now), so don't
be put off by my problems.

The machine as supplied has a good
range of work heads:
1) Universal head with built in indexing

and a resettable degree scale
2) End mill grinding attachment with
a top mounted tool rest and a long
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4
Milling the first side of the dovetail bar

sliding portion for the cutter to move.
For a long time, this was not used, |
thought it was useless and the tool
rest was in completely the wrong
place, but now it's great!

3) Aholder for square lathe tools this
again was not used much as the tools
had to be removed and replaced at
times.

One frustration was the gib strip
always dropped out onto the floor when
changing the work heads, so a long
loose fitted retention pin was fitted. Drill
through the casting and the gib then
ream 1/8" or 3mm between the gib screws
and into one of the work heads. Ream the
hole, then remove the gib and glue a pin
at least 25mm long into it with Loctite or
similar retainer, then enlarge the hole in
the casting to provide ample clearance
on the pin. Anybody having a machine of
this type is no beginner, so I'm not giving
a blow by blow account of manufacture,
just the critical points.

For lathe tool grinding, | mainly use
8mm square tools. They are perfectly
adequate for reducing 25mm stock to
nothing in two cuts on my Myford and
are even used for all but very heavy
roughing on my Colchester Student. To
enable these to be ground, | have a 34"
diameter holder with a square hole in the
centre. This was made from a piece of
25mm diameter stock about 160mm long
slotted 8.2mm wide (for tool bit clearance)
along its length in the mill to a depth of
16.5mm. Saw in half and braze together
ensuring correct alignment. Mount and
centre an 8mm square bar in the four-jaw,
centre the end for tailstock support. Tap
two M5 holes at right angles, true to the
central hole in the embryo holder which
is secured to the mandrel with the grub
at the headstock end along with a smear
of nut lock to stop rattling at the tailstock
end. Later, these holes will provide the
clamping for the tool bit while being
ground. Now it's an easy matter to turn
the outside diameter to 0.748" to fit the
R8 collet, skim the end, reverse and face
the other end. Smaller tool bits can be
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Checking the fit of the ER 20 collet

used with two appropriately sized packings,
e.g. Tmm x 8mm for 6mm tool bits.

Multi use mounting plate

The centre of my system is a new plate to
hold the new components, fig. 1. The plate
is cut from 6mm plate, initially oversized.

Start with the dovetail bar. We don't need
tremendous accuracy of manufacture here,
there's plenty of leeway with the gib, and
any slack will be taken up by the clamp
screw. We are not using the dovetail as a
slide; it is just for location and does not
move in use. Carefully measure the dovetail
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The setup for fixing the indexing plate, drill both pieces tapping size

&,‘ ‘ﬁ.-u
Boring the mounting block to 0.75”

then open up clearance, 4mm deep to the drill lip without unclamping.

angle, mine was nonstandard. Machine the
bar to be parallel and of the correct width
for your machine. Set up an angle vice and
end mill one of the angles, or angle the mill
head, photo 2. Ensure you leave a short
witness of uncut material about Tmm
wide on the pointed edge of the dovetail;
we will need this as a machining reference
later. Invert and rough out the other

side. Take it out of the vice, but under no
circumstances should the vertical feed

of the mill be changed. Use two bars of
silver steel and measure the width of one
of the original work heads and repeat this
for the bar while clamped to something
flat, which will tell you exactly how much
to remove to get a fit. Be careful to
remove the material from the non witness
second side. Screw to the top plate with
countersunk cap screws in the bar, check
it fits in the machine and modify as
required.

Now we finish the multi plate parallel
with the dovetail bar. Set the dovetail bar
flat on a parallel in the mill vice and mill
round the edges of the top plate. Prepare
and fit the edge fence with three small
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countersunk cap screws. The pillar at the
front is for mounting the slitting saw
detent assembly, but | tend to leave it on
as it makes a good handle. Fix the end
stop on the back edge, the gap is there to
enable screwdrivers or even chisels to be
clamped in place for grinding.

Four facet drill grinding.

| won't go into the benefits of using four
facet drills, this has been covered many
times before, but | can honestly say their
functionality is quite amazing.

The task is easily achieved with the
use of ER20 collets in a dedicated holder.
The collets will enable the holding of
drills from about 3mm up to 13. Anything
bigger has pilot holes and for me, a
four facet point is not really needed.

For smaller drills | use Derek Brown's
diamond sharpening system. Any four
facet grinding can only be achieved when
one can constantly check the state of
the grinding, so it will need to be easily
removed, inspected and replaced back in
exactly the same position.

Start with the collet chuck itself, fig. 2.

.

Components for drill and slitting saws.

Use a piece of bar 85mm long of diameter
to finish at 25mm. Mount in the four-
jaw, face and centre the end for tailstock
support and turn the diameter to 34" with
a fine finish. I did mine to 20mm, but the
imperial size will be more useful as it can
be held in the standard R8 collet and will
be useful in the mill so aim for 0.749" for
running clearance. Reverse in the four-jaw
chuck with shim protection and push itin
as far as it will go and set it very true with
the DTI (mine was ok in the ER 32 chuck).
Drill the clearance hole to about 14mm,
then skim the outside and turn boss to
25mm diameter. Make this too long for
now to give plenty of space for juggling
the angle when boring for the collet.

Set the top slide over to 8 degrees
and bore a socket just deep enough to
enter the socket about 10mm. This will
allow you to test the angle and adjust as
required. A simple wiggle test will soon
let you know if the angle is too steep or
shallow, this sort of angle setting can
be frustrating! Final testing is done by
putting micrometer blue in the socket,
then pushing the collet in and giving
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it a slight twist. Don't let it rock. Any
adjustment in the contact will be obvious.
As an alternative, if you have an existing
ER chuck for the lathe, the top slide can
be pre-set at the angle using the dti in
existing socket before commencing work
on the screw thread. This is what | did, and
the result was right first time, photo 3.
When the angle is correct, face the end
until the end is 25mm from the shoulder of
the 34" shank then re-bore the socket and
so that the collet projects 11.5 - 12mm from
the face of the embryo holder. Doing it this
way gives you plenty of margin for error.

Screw cut the thread to 1.5mm pitch,
photo 4. If you have an imperial Myford
lathe, change the gear on the tumbler
reverse cluster to a 34 tooth, and set
the gearbox to cut 24 tpi. This will cut a
thread with pitch error of 1 micron. The
collet nut itself is not worth making, it's
complicated machining and a relatively
low cost item, so buy one, then use it to
gauge the thread.

The indexing flats must be exactly
equidistant from the spindle axis. Set the
spindle in the dividing head chuck and
clock it very true. Form the two flats, but
the depth must not cut into the 34" body
or the indexing won't work.

Making the collet block
| used cast iron for this as | had it already a
block I ground true at College 45 years ago
just waiting for a use. Finish the front face
flat by milling or fly cutting then this face is
the datum against the fixed jaw of the mill
vice to finish the bottom.

Mark the position of the bore on the
big end, mount on an angle plate on the
faceplate and set the punch mark running
true using a wobbler. This is not as easy as
it sounds, we need clearance for the boring
tool at the faceplate end and the block must
be perfectly square, so firstly lightly clamp it
to the angle plate off the machine checking
with a V block or 123 block to get this right.

Setting plates.
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Setting Block With Loose Mounting Hole

Don't rely on an engineer’s square here.
Now the centring positional adjustments
are made to the angle plate not to the
block. Face the end flat then produce the
bore for a precision running fit on the shaft
aim for a clearance of plus 0.001" relative
to the exact shaft diameter, photo 5. The
angled face can now be set approximately
horizontal clamped to an angle plate, the
bottom face being set to 15 degrees which
will give the difference between the angle

of the primary and secondary clearance
on the drill. Use a 34" bar in the hole to aid
setting up. To finish, drill and tap the M6
clamp screw (not often used). Produce the
indexing plate, oversized at first. This is
tightly clamped to the spindle for drilling
the fixing screws. Photograph 6 clearly
shows the setup. Check when the plate is
fixed that there is almost zero clearance on
either spindle flat. If there is any problem,
it will need very careful adjustment with

Mount the drill in the collet and finger tighten the nut to just grip it,
then tuck the back of the block against the setting plate step and
angle the lot down pushing the drill just into contact with the length
block. Move it to the left and press the drill lip firmly down onto the
height setting block and tighten the collet nut. Very occasionally, the
drill will rotate during this process, so it is wise to check it afterwards
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Close up of setting the drill, showing how the
raised part of the jig ensures clearance for
the collet nut.

a very fine pillar file. Finally finish the
indexing plate to size. All components for
drill grinding and slitting saws are seenin
photo 7.

Setting plate

The lip of the drill being ground must be
parallel with the bottom face of the collet
block, an easy task with the setting plate,
fig. 3, It's made from 10mm aluminium
with a piece of 3mm steel fixed on the

top to allow clearance for the ER20 screw
cap We now fit a bar 10mm in the collet
and measure the gap between it and the
plate, add 5mm and that's the exact centre
height. Machine the block of steel to this
exact height being careful to maintain
sharp edges. | fixed mine with a single
countersunk screw from underneath so that
it can be angled to the most convenient
position. The second block is used to set the
projection of the drill, useful when you are
grinding a number of drills so avoiding too
much adjustment needed to get the drill
up to the grinding wheel. The photographs
and captions will now show the grinding

Load the universal plate onto the grinder
rotating plate and set it at a horizontal
rotation of 59 degrees and a vertical one of
10-12 degrees angled upwards. Now adjust
the position, switch on and grind the first
primary clearance. Note the setting on the
feed dial on the main bar, back off, index the
drill and repeat for the other lip to the same
feed setting. Check with a powerful eye
loupe that any damage has been removed
from both lips.

process. The setting plates are shown in
photo 8 while 9 and 10 show the setting
procedure. Set the rotating head to 59
degrees and angle it upwards by 10 degrees
for primary clearance. Grind the first facet,
back off and repeat for the second edge,
photos 11 and 12.

To produce the clearance angle, without
using the wedge, angle the tilting bracket
a further 15 degrees to 25 total and grind
away using a lot of cut until one edge
begins to get close to the centre of the drill,
then it pays to take your time as if this facet
is just a little too long one has to return and
re do the primary clearance. We are aiming
to get all four facets to meet at an exact
point. If the drill is badly damaged, it pays
to start freehand grinding on the bench

Using the wedge, here the block sits on its angled face.
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The incomplete primary clearance, the
damage still needs removing here. You will
now understand the reason for the separate
removable block for examination!

grinder, as the cutter grinder does not like
you taking big cuts, and in some cases it is
necessary to reset the lips level in the jig if a
lot of material has to be removed.

Why an angled collet block?

The original concept was to just invert
the block and the secondary angle would
be presented to the wheel with only the
lateral in feed needing to be changed.
However due to the peculiar 3D geometry
of operation on this machine, there are so
many different things at different angles
which resulted in the secondary clearance
was always being tapered. It completely
removed the primary clearance at the
periphery of the drill before all the facets
met in the centre. | was to say the least
very dejected as simply flipping the block
over was a primary design consideration
at the planning stage. After a few months
| looked closely at a drill and the penny
dropped. Out came the angle setting
blocks, and | found that if the bottom end
of the block was pushed out by 5 degrees

i

The finished drill, all facets meeting in the
centre.
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then the secondary clearance had been
taught a lesson and was in the correct
place. So a long piece of 25 x 6 bar was
set at the correct angle in the mill vice

to make a tapered wedge, then it was

cut to length from the stock material.
Photograph 13 shows it in place. The
resultis now very satisfactory, photo 14,
so the need to reset the tilting bracket
angle is removed. You may need to modify
the wedge angle on your machine, | would
suggest the use of drills stood vertically
at the end of the top plate fence then it
will be a simple calculation to determine
the angle the wedge needs to be cut to. |
can assure you the use of the wedge is a
great time saver especially when a group
of drills are being worked on.

Equipment for grinding
slitting saws

The parts in fig. & are all simple
components and require little description
except the setting plate. Start with the
mounting pillar. This has a central M6

July 2019

tapped hole, the shoulder position should
be higher than the fence, and the spigot
should be a close running fit on the bore
of the slitting saws. Loctite a stub of M6
in the bottom and tap a matching hole in
the base plate. For the detent arm, | used
redundant fittings which came with one
of my DRO kits. The detent itself is the
end of a hacksaw blade with the teeth
ground off and uses the already drilled
hole in it for mounting.

The setting plate is used to set the
saw square to the wheel and getting the
detent into the correct position prior
to setting the clearance angle with the
rotating head. It is a job for the mill, so
clamp the 1.5mm steel sheet (don't profile
it yet) on plywood on the table, with what
will become the wide end of the plate on
the left. The final Y axis table movement
must be towards you. Drill and bore the
central hole to match the mounting pillar
using a boring head. Fit an 8mm slot
drill and move the spindle 4mm towards
you putting the edge of the slot radial

to the bore. The radial slot can now be
cut to form the setting window, taking it
close to the central hole to give a better
view of the setting in use, (mine is a bit
too far away). Machine the left edge

now to ensure it is at right angles to the
window. In the photograph you will see
another slot in my plate, | had thought
this would be needed for a sliding clamp
to temporarily fix the plate to the saw, but
it wasn't needed. Cut the angles which will
clear the wheel guards and check on the
grinder. Clearly mark on both sides of the
plate which is the radial window edge.

®To be continued

n
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a MlChec\

ngmeerlng
3D modelling * 2D drawing*
Design * CAD conversion «
Prototyping = 3D printing
www.michec.co.uk
enquiries@michec.co.uk

pleaseleall
Davidikicldenion

07718

64186189

07973749698

llofadvertiselneiel

Cowells Small Machine Tool Ltd.

Comall Smad Maxtine Tasis L
Turedring Hood LMe Rertery Cachaster (07 854 f1om
Teltax 44 (01206251 92 wemaid ulestin

M- MACHINE

“——Unit § Forge Way, Cléyeland Trading Estate
Darlington, Co Durham. DL1 2PJ

' Metais).for Model Makers

Contact us fos.Copper, Brass, Aluminium,
“-7Steel, lephorBronze‘ elc.

PHONE &‘FAX 01325 381300

: sales@m-machine.co.uk
wrw.m-machine-metals.co.uk

www.cowells.com
Manufactures of high precision srewcutting lothes,
§mm horologial collet lothes and
milling mochines, plus comprehensive eccessary range.
Tolk directly to the manufocturer

i TAPS & DIES

: Excellent Quaiity manufactured-supplied

British-box HQS taps dies cuts stainless
MES5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL

Tel: 020 8883 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

THINKING OF SELLING YOUR

LATHE, MILL OR COMPLETE
WORKSHOP?

and want it handled in a quick

professional no fuss manner?
Contact Dave Anchell,
Quillstar (Nottingham)

01159206123
07779432060

MODEL ENGNEERS’ 7

IR S

CNC Cuttingservice Wood, v |
& o=

o Need a part fi or model C o,

e Need fine
e We have lathQ.,mtlls aser %mvers Firae
> s). <

Looking to sell? Send photos to
value@webuyanysteam.com

to see what we would pay.
Or call us on 0115 677 0347

webuyanyworkshop.com

Looking to sell? Send photos to
value@webuyanyworkshop.com
— to see what we would pay

Or call us on

0115 677 0347

T7*"' The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
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.

e€ms-/ provide both optical and magnetic systems to
machine builders, re-builders and main dealers so you can
be assured of performance, quality and service.

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

¥ e
v * .
UK’'s Smallest

Magnetic Encoder

0116 279 3035 : facebook.com/e systems
: www.ems-i.co.uk

info@ems-i.co.uk

CLOCK
CONSTRUCTION

]ohn Wilding MB
FBHI, E.]. T ler
]ohnG Wn t, Eri

Woo, John Tyler
erit s

SPRINGS

lele hpne. +
[ www.ntetlmepubllshmg com
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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

MODEL ENGINEERS’

e

ALWAYS IN
STOCK:

ModelFixings.co.uk

Huge range of
miniature fixings,
including our socket
SEIVO SCIews.

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

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

@

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

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

@

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,
East Sussex TN40 1EE

Visit our website

www.model-engineering.co.uk

LASER CUTTING

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

m: 0754 200 1823 « 1 01423 734899

(answer phope)

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

Engineering

3D modelling * 2D drawing*
Design * CAD conversion «
Prototyping * 3D printing
www.michec.co.uk
enquiries@michec.co.uk

K 07973749698

CLOCEMAKING
METALS AND BOOKS

CZ120 Compo Brass Sheet/Blanks, CZ121 Brass Ba
CZ126 Brass Tube, ENB & Mild Stecl, Sid Silver Steel
Guuge 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_lantcobb.co.uk

Meccano Spares

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

Don’t know what it’s worth?

* Good prices paid for all live steam models
Locomotives from gauge 1 to 10% inch
Traction engines to 6 inch scale
Part-built or broken through to exhibition quality

* A no-obligation offer and firm decision
over the telephone

» Fully-insured collection nationwide

* Payment in full on collection

Speak to the experts

STATIONROADSTEAM COM

Build, buy & sell all types and sizes of locomotives, traction & stationary engines

Call Mike or Jayne Palmer on 01526 328772

Station Road Steam Ltd, Unit 16 Moorlands Industrial Estate, Metheringham, Lincs LN4 3HX
Open daily Monday to Friday from 8am to 6pm, visitors welcome by appointment
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AGGUGRAFT UK LTD

LIVE STEAM & ELECTRIC LOCOS AND ROLLING STOCK FOR GARDEN RAILWAYS

NEW ASTER-ACCUCRAFT MODELS FOR 2019

We are pleased to announce two new Aster-Accucraft models for 2018. Aster’s experience and expertise in
producing the finest kit models has been combined with Accucraft's component manufacturing and production
skills to produce the Aster-Accucraft range of kits and ready-to-run locomotives in 1:32 scale, an ideal way to
build your own locomotive without the need for machine tools! The staff at Accucraft (UK) have over 40 years
involvement in the live steam business (in design, construction and sales) and with the support of three ‘time-
served’ Aster builders/repair agents as well as a close working relationship with the factory, we feel we can offer a
unique service to Aster-Accucraft owners.

BR Standard Class SMT 4-6-0

This new version of the SMT now features a high-sided BR1C tender and will be available in both lined black and

lined green liveries. Kits will be unlettered and without emblem/crest for your choice (decals included). Ready to Run
models will represent preserved No. 73096 in lined green and No. 73082 Camelot in lined black. The model is perfect for
representing the British Railways ‘King Arthurs’ which acquired the names of scrapped Southern Railway N15s. The SMT
will be an ideal companion for the Accucraft UK range of Gauge 1 (1:32 scale) rolling stock.

UK RRP £3200.00 for the kits and £4200.00 for the RTR

Fo e !
aa v

USRA Light Mikado 2-8-2

Just released is an up-graded version of the Light Mikado. Production quantity will be limited to 60 units and it will
be available in both unlettered and ‘road-named’ versions. This is a powerful and easily constructed kit based on
one of Aster Hobby Co’s most successful designs for the North American market. The USRA Mikados are perfect
to accompany the Accucraft US range of 1:32 rolling stock - please enquire about current availability.

UK RRP £3550.00 for the kits and £4550.00 for the RTR

2840
UNION PACIFIC
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For details of our complete range of models visit our website — www.accucraft.uk.com

ACCUCRAFT UK LTD, UNIT 4, LONG MEADOW INDUSTRIAL ESTATE,
PONTRILAS, HEREFORD, HEREFORDSHIRE, HR2 QUA

TEL: 01981 241380




FOME AND WORIKSHOPMACHINERY
TReE Genuine Used Machines & Tooling r —

S A

(|amwum - 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS 0
forming machine Tel: 0208 300 9070 - Evenings: 01959 532199 - Fox: 0208 309 6311 n \f:‘;a
¥3 www.homeandworkshop.co.uk « sales@homeandworkshop.co.uk W

Opening Times Monduy-Friduy 9am- 5 30pm o Suturduy Morning 9am-Tpm e Mggoﬁ“gup e

£195
Back:in!

Stanier 55mm preuslon swwel
machine vice from NEW ZEALAND
b 'Finest Engineering'

‘ R 1
i — | ¥ Harrison lathe
fia = ‘ verllcul slide

Harrison Graduate g .
wood lathe ’

£425 i

|
A__*r‘

ick TA315 12" Myford Super 7B
Selgew AT Sl o iehenc bed 4

Worcester 3 TON §
poWer press

£425

0& STerrler e |

iy : 0 8" hacksaw . ‘l

KerrKSSpeed Harrison M250 5 s Jonesund ShIE
(back geared) drill centre lathe S | (8" throat) arbor |
R ' . press ;M &
P <950 o RPN
5 # Mllllng spindle, 1/4" collet GW@ETQ a

Boxford AUD lathe

Union 12" pedeslul
grinder

N Gomer) 2 A — - A -
4 = ) i . l :% \
‘ 2 : - r o BN F (Myford spacing bolt holes) s |
z ‘ < g t 7 3
’ g ; ) ‘ 1 by 'qrnerk >
3 x P - ‘ , . aw chuc :
X ~ \’ , Centec mill on site; —
: : i B el <1 L= M To Clear v ) & i
£3250 MV“’"’ ‘ﬂ:m . -~ wﬂ - - " =
stundurd wheels A
Mustlarrived!]

R8 collets %4” 3/8” 14" 5/8” set for £40

! Myford dividing head,as new £525 Myford dividing heads; choice!
« B [ Myford gearbox, leadscrew and guard £725 Harrison L5 L_5A L6 travelling
Al Adept No.2 hand shaper £245 steadies special £40 each ———
»4 Harrison M300 large 18" faceplate £295 Colchester student travelling steadies side he  12°x12'%x 24
v Emco Unimat accessories Boxed! and bottom mount special £40 each Angle plates Union buffer +~
<) Startrite 275 12"saw bench cuts up to 4 1/8”  Colchester Bantam 2000 fixed steady  [pair) built in extractor
W s thick! £4275 e .
Mitchell ]6']/2,, 77" 123 blocks £30 each Colches@er Student 1800 / Master s VR Z L
+gap lathe R8 collets 6mm 10mm 12mm 16mm set £40 2500, Triumph, Mastiff fixed steadies “"’,’3.{
: ‘ e A i
£495 / AP Scheppach Basato 3 & Record _,_\"‘i . ..-‘;
Ny BS300E bandsaws B
- 3 metre bar rack £145 g )
Record No2 & No3 bench vices £20 & A

£30 each More details on Web Site
arkson fool and

cutter grinder

~ 350N 9ft forks pallet ruck £495 \vavggg ilTlI?lIé]SO

e B

2 y - £3950 Wvarious!

,‘ L 5 Es - Special
'/ f ; 5for£20 £
£30 Myford M :
%f?'rﬂ["ﬁc" R i d gl lotes | Super TRifl/. R feman -
. nose collets surface plutes Bridge bed fel on/off switch Colchester steadies o fit

Student, Master, Bantam

U o ]0" d r|
MIofT19™ 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
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CHESTER MACHINE TOOLS

&= HOBBY STORE 4=\
SUMMER OPEN WEEK

Monday 17th - Friday 21st June 2019

A WEEK OF GREAT DISCOUNTS

FOR THE

HOBBY ENGINEER
OPEN 9am til 5pm

AND SEE US

FREE REFRESHMENTS & SNACKS

WE ARE ONLY 5 MINUTES AWAY FROM BROUGHTON RETAIL PARK &
15 MINUTES FROM CHESTER CITY CENTRE
SO YOU AND YOUR PARTNER COULD MAKE A DAY OF VISITING US.

CHESTER HOBBYSTORE, CLWYD CLOSE, HAWARDEN INDUSTRIAL PARK,
HAWARDEN, CHESTER, CH5 3PZ f ’ You

T: 01244 531631 e: sales@chesterhobbystore.com
www.chesterhobbystore.com



