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R NE > CERIANI <

TOOLS LIMITED Pyl
Tel: 01780 740956 . l
Int: +44 1780 740956 |

Precision machines made in Italy for the discerning engineer!

ACCESSORIES Ceriani 400

Lathe Chucks, Drill Chucks, Tipped . .
Tools, Boring Bars, QCTF, HSS Tools, Series Mill
End Mills, Slot Drills, Machine Vices, =1S030 Spindle
Clamping Sets, Slitting Saws, Arbors, = Table size -

Boring Heads, Radius Mills, DROs, 580 x 150mm
Rotary Table, CNC fits, Collet Chucks, = Travel - 420 x

Collet Sets, Flanges, Face Mills, 160 x 300mm
Shell Mills and Much More... (XYZ)
= 1.5 KW Motor
= 100-3000 rpm
vari-speed
= Weight - 150 Kgs

(S

All [athes and mrﬁs are backed by an
extensive range of tools and accessories

‘. = Optional splash-
back and

I Ceriani 203 Lathe W | TEAg —
« Centre height - lﬂnmm = Centre distance - 500mm .
» Swing over gap - 260mm - Spindle bore - 20 or 30mm

= Motor- 1 HP = Weight - 80 Kgs
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- ™ Meormatic EMCO

- Semi Norton gearbox = Four selectable feed rates
= Vari-speed option plus screw
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Maschinenbau Hobbymasehinen

MORE MACHINES AND ACCESSORIES ON LINE

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

We fegUIafly Ship worldwide PRO Machine Tools Ltd.
Please contact us for stock levels and more technical detail . :
2 y 17 Station Road Business Park, Barnack,
All of our prices can be found on our web site: Stamford, Lincolnshire PES 3DW

www.emcomachinetools.co.uk | ieoenconichinetoots.couk.
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Onthe

Editor's Bench

Finishing Projects
An interesting topic on the Model Engineer forum started when Robin Graham asked ‘how
long does it take you to make stuff’?

It's remarkable how some people’s workshops seem to churn out finished work faster than
Santa’s elves, while others are the stuff of legend, with a completed locomotive emerging into
the daylight every few decades!

To the thread | added my advice on getting things done. It occurs to me that readers who
haven't seen the thread may also get stuck sometimes and be interested in my approach.

First, make a big mug of tea or coffee and sit in your workshop and contemplate which of
your many projects will bring you the most pleasure from completing them.

Think about what is actually stopping you from making progress.

It can be as daft as a part you know isn't good enough but you can't quite bring yourself to
throw it away, so the project stalls.

It might be a lack of skill or confidence, that can be addressed just by asking for help
or advice.

It can be hacksawing a chunk off that 2" bar. You'd get it done in a week if you spent a
minute or two at the task every time you went in or past the workshop.

Perhaps it's how on earth the machine that lumpy casting that really needs a custom clamp
and a perhaps a lot of thought and effort to get it safely set up for machining.

Ifit's cost, difficult to get materials or a genuinely intractable problem, move on to thinking
about the next project.

At the end of this there will probably be a list of three or four barriers to moving on that
really will only need gritted teeth, patience and a few days hard work. Almost all the tasks
holding you up can be broken down into smaller and more easily tackled tasks.

Working through one or two of those tasks, and be rewarded as things start to move again

I recently tackled one - turning a challenging crankshaft - and threw away at least four
failures plus the original 'not good enough one', but got there in the end. The project had been
stalled for years.

My next challenge is the 10" gear that is also an etched and milled upper plate for the
Jovilabe, by far the most challenging thing | have ever contemplated, so | keep putting it off.

Super Adept fans may be surprised that the barrier to progress there is that my tumbler
reverse lever keep jumping out of mesh. | have to face up to a proper redesign that has
enough meat to take a bigger locking pin.

One project stalled waiting for me to remachine this crankshaft.




~AMADEAL Ltd.«

www.amadeal.co.uk

See our vast range of mini-lathes, 'ﬁ‘li A
bench lathes, milling, grinding and boring y
= machines, both manual and CNC.

For professional or hobby purposes

We stock all kinds of spare parts for all of the 5
" machines that we carry. If you require parts and .

they e not listed on the website, drop us a line
S or email us and we might be able to hefp you. Betwesn 11-4pm)

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

Manufacturer of Steam Fittings for
Model Engineers 42

nquiries

3" to 6" Scale Wolcame
£2 (refundable) for our i
atoot whlrkshop sl S E From Lubricators, Water Gauges.
‘or visit our website Gauge Glass Protectors, Whistles & Sirens

Email us at sales@rabarker.co.uk

or visit our web site @ www.rabarker.co.uk
Hemingway Kits

126 Dunval Road, Bridanorth Shropshire W16 4L2 Phone No: 01245 462100 Mob: 07980 855510

RABARKER  "Vowmoseroms,

United Kingdom

www.hemingwaykits.com Engincering CHELMSFORD, ESSEX, CM2 6TX

mandmitoonls

Just a small selection from our current stock

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

Startrita 18-T-10 metal/Wood
Vertical Bandsaw, |
3ph, £1050.00 plus vat.

= Telephone enquiries welcome on any item of stock. « We hold thousands of items not listed above.
« Allitems 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.

VisA mmemoning times: 9am -lpm & 2pm — 5pm Monday to Friday. Closed Saturdays, except by appointmg
telephone: 01903 892 510 « www.gandmtools.co.uk ¢ e-mail: salesegandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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UNBEATABLE VALUE ENGINEERING PRODUCTS

o all our customers and friends Merry Christmas
‘Chank you for yowr continued custom and support & oL(ap Py News (ge -

Morse Taper Live Centres Mini Live Centres

Code ' Slzef'l' ype 'Pi'i_ce ' ' Code I Descrlphon . ”F"'_r'ii;e
A 030-010-00100  MT1 Light Duty Revoi\rlng Centre £12.42 A | 030-010-00000 ' Mini Live Centre MTO | £1231
B | 030-010-00200 MT2 Light Duty Revolving Centre £18.66 =~ B | 030-010-00001 | Mini Live Centre MT1 | £13.00

C  030-010-00250 | MT2 Medium Duty Multi-Purpose Live Centre Set £66.43 C | 030-010-00010 | Mini Live Centre 10mm Shank | £12.31

8pc HSS Turning Tool Sets 6pc HSS Internal Threading and Boring Tool Sets
| — E -

Internal | 521N
Thread
Cutting |
\ L N o L=y Tom L3 bl
Code | Size t Price | Code [ Slze t  Price _
060-320-10004 . 4mm £2088 | 9pp-320-10010 10mm @ £34.60 Code Size | Price Code | Size Price |
063-320"10005 Bmm £2291 e = 060-320- 15004 4mm £30.50 060-320-15010 ‘ 10mm £52.70
|060-320-10008 | 8mm  £20.60 ‘ DEdieao e | | #4258 | 060.320-15006 | _emm- £34.04
1 Sizes are nominal and can vary - some may be oversize. 060-320-15008 | £46.33 060-320-15012 ‘ 12mm Eﬁ? 16
ARC SCLC-R 95° Turning Tool Holders ARC SCLC-L 95° Turning Tool Holders

Left Hand

Right Hand

Torx wrench included

Torx wrench included

Code Type Size  |Insert Supplied| Price Code Type Size Insert Supplledl Pnce
060-325-11006 SCLC R0606 D06 | 6x6mm A CCMTO060204 | £14.56 | 060-325-12006 | SCLC L0606 D06 | 6x6mm  CCMTO060204 | £14.56
060-325-11008 SCLC R 0808 D06 | 8x8mm | CCMT060204 | £14.56  060-325-12008 | SCLC L0808 D06 = 8x8mm  CCMTO60204 | £14.56
060-325-11010 SCLC R 1010 E06 | 10x10mm | CCMT060204 | £17.14 | 060-325-12010 | SCLC L 1010 EO6  10x10mm CCMT060204 | £17.14
060-325-11012  SCLC R 1212 F09 | 12x12mm | CCMTO09T304 | £1849  060-325-12012 | SCLC L1212F08 12x12mm CCMT09T304 | £18.49

060-325-11016 SCLC R 1616 HO9 | 16x16mm | CCMTO9T304 | £21.28 | 060-325-12016 | SCLC L 1616 HO9 | 16x16mm CCMTOST304 | £21.28

ARC SSDC-N 45° Turning Tool Holders ARC S-SCLC-R 95° Boring Tool Holders

I A

..... T

Neutral

Right Hand

Torx wrench included |

Torx wrench included

Code Description | Size |Insert Supplied Price Code | Type Size (Dia) | Insert Supplied | Price |
060-325-13006 SSDC N 0608 D06 | 6x8mm | SCMT060204 | £14.56 | 060-325-39506  S06H-SCLC-R 6mm CCMT060204 | £15.11
060-325-13008 SSDC N 0808 D06 | 8x8mm | SCMT060204  £14.56  060-325-39508 | SO08H-SCLC-R =~ 8mm  CCMT060204 | £15.11
060-325-13010 SSDC N 1010 E06 | 10x10mm | SCMT060204 | £17.14 | 060-325-39510 | S10K-SCLC-R  10mm CCMT060204 | £17.68
060-325-13012 SSDC N 1212 F06 | 12x12mm | SCMT060204  £18.49 | 060-325-39512 | S12M-SCLC-R  12mm  CCMT060204 | £19.93
| 060-325-13016 SSDC N 1616 H09 | 16x16mm | SCMTO09T304 | £21.28 | 060-325-39516 | S16R-SCLC-R ~ 16mm | CCMTO9T304 | £23.50

Handling and carriage rates to most UK mainland destinations are based on order value:
£0-£10 = £1.30, £10-£25 = £2.35, £25-£60 = £3.40, Over £60 = Free (unless otherwise stated)
Surcharge of £1.20 will apply if paying by credit card. No extra charge if paying by debit card.
ALL PRICES INCLUDE VAT E.& 0. E.

Arc Euro Trade Ltd.

10 Archdale Street, Syston, Leicester, LE7 1NA.
Web: www.arceurotrade.co.uk Phone: 0116 269 5693.
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THIS MONTH'S BONUS CONTENT
Log on to the website for extra content

- Anew Arduino Rotary Table [ d
sketch with ‘return to zero’ ' b

- An Arduino sketch for

Silly Old Duffer’s Torsion
Dynamometer

- Documentation of the
Dynobox recently featured in
Model Engineer.

Any questions? If you are

a beginner and you have

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

But in any case, why not come and join one of the busiest and
friendliest model engineering forums on the web at
www.model-engineer.co.uk?

What Lathe sorry 3D printer should | buy?

M )oin the discussion on what makes a good workshop 3D
printer

2017 Christmas Challenge

B The not-so-serious stories behind our little competition

White Elephant and Why?

M What workshop purchases never quite worked out as
planned

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

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS



How arn Visit Our Aylesford Show Room!

for sale. Check

our End of Now open 1st Saturday of the month
Hne R 11am-4pm

Garden Rai‘ways e ol B e

v 4 01622 793 700
e VISA £35 @D @0 www.dream-steam.com

Locomotives | Rolling Stock I , | ers | G Scale Figures I Curve Setters

BRAND OF THE MONTH: MSS

WE HOLD A FULL RANGE OF MSS SPARES

Mss Sets AND UPGRADES FOR OLD MAMOD & M5S LOCOS

Starter set 909018 £320

Starter Set Kit 909017 £305 :

Standard Passenger Set MSPSETMN £385 Side Tank Locomotive (32mm/45mm) 809003 £200.00

Full Passenger Set MEPSETMN Fd45 Saddle Tank Locomotive (32mmédSmm) 909013 £230.00

Full Goods Set MGSET £445 Side Tank Locomotive Kit (32mmid5mm) 90901 £190.00
Maroon Tender (32mmid5mm) 811403 £53.00

Side Tank Goods Set SIGS-M-CC-N  £350 Graen Tender (3Zmmidsmm) 911405 £53.00

Saddle Tank Goods Set SAGS-M-CC-N  £380 Black Tender (32mm/4Smm) 811401-BL  £53.00

Welsh Mining Set (2 wagons) WMS2W-MW  £380

Blua Tender {32mm/4 5mm) 911402-BL  E53.00
Welsh Mining Set (3 Wagons ) WMS3IW-MW  £400

Maroon Passenger Coach (32mmi45mm) 911201 E53.00
Blue Passenger Coch (32mm/d5mm) 911201BL  E53.00
Log Wagan (32mm/45mm) 411501 £53.00
Goods Van (32mmi45mm) fn1o E53.00
Guards Yan (32mm/dSmm) 411001 ER3.00
Side Tank Loco Kits Coal Wagon Gray (32mm45mm) 811505 £53.00

Coal Wagon Unpainted {32mm/dSmm)  §11505-1  £53.00
Greer 32mm 903011~ £190 Pair of Flat Bad Wagons (32mm/d45mm) 811301 £57.00

Saddle Tank Locomotives

Green 32mm  908013-32G £230
Green 45mm 900013456 £230
Black 35mm 909013-32B £230
Black 45mm 909013458 £230

Maroon 32mm - 909013-32M £230 Green 45mm 909012 £190 Straight Track 410003 £34.00

Maroon 45mm - 909013-45M  £230 Black 32mm 909007 £190 Curved Track 910005 £34.00

Black 45mm 909008 £190 Left Hand Paint 910001 £24.40

*in stock as of 14/11/17, please note thess loco's may no longer be available, check stocks anfine or call, Maroon 32mm 909009 £190 Right Hand: Paint 910002 £24.40
Please note basic range takes 4 weeks from inital order-and other locomotives are in batches. Maroon 45mm- 909010 £190

Batch dates will be in product description; Locomotives in stock will state Instant dispatch avaitable.

Dream Steam Works manufacturers a range of PECO BACHMANN SM32 Buffer Stop!

upgrades and enhancements for old Mamod,MSS, . 32mm (SM32) Track Parcy and the Troublesome Trucks Set 90068 £220.00 Out now!
IP Jane &PPS Janet locos Flexi Track - 12 Pack SLE00X12  £97.00 Thomas with Annie & Clarabel Set  B00B8  £220.00 £4.50
Upgrade Cylind DSUPCYL I £72.00 rFi'l:m' Imt ; ;IF.‘QIﬁk gt:g: Egg'gg T e ey e foan
pgrade Cylinders ! i Track - Single i« 00 Toby the Tram 91405 £165.00

Ceramic Gas Bumer Sel DSUPGES £78.00  Sefrack Curve - 6 Pack STBOS:E  £44.00 T::“a: the Tarik Engine o1401 fzomgo  YVide range of G scale figures in stock!

Thiee Wick Meths Burner DSUP3WMB £45.00 Setrack Curve - Single 5T605x1  £6.90 james the Red Engine 01403 £230,00 £10.40 a pairl

Dead Leg Lubricator DSUPDLDL £26.60 Sedrack 38 Radius Curve- Single 5T607 E6.90 Anpie Coach 97001 £58.00

Steam Regulator Kit DSUPSRK £31.20  Sefrack 38 Radius Curve - Six Pack  STBO7x6  £44.00 Ciarabel Coach 97002 £58.00

Small Brass Chimney Cowl  DSENSMCWL £330  Right Hand Paint SLEGSS  £4250 Ermily's Coach 97003 £58.00 . Set-a-Curve

Brass Cab Hand Rails DSEMCH £4.20 Left Hand Point SLEB%  £42.50 Enily's Brake Coach 97004 £58.00 Available in 32mm and 45mm

Brass Side Tank Hand Rails ~ DSENSTHR £5.20 Y Paint i SLEBST  £42.50 Troubigzome Truckt 08001 £59.50 with a wide range of Radii

Brass Smoke Box Hand Rails  DSENSEXHR  £3.10 Small Radius Right Hand Turnout ~ SLEES1  £42.50 Troublesome Truck 2 98001 £59.50 £

Cylinder Covars DSENCYCY £12:00 Small Radius Left Hand Tumout SLEBSZ  £42.50 |og Cream \Wagan 88015 £56.00 £.1 5

Brass Sand Bc!sses DSENSBX £12.50 Wagon Tumtable and Crossing 5LB27 E18.00 Tigmouth Mitk Tank 9B005 £39.00

Brass Tank Tops DSENWTT £9.40 Rail Joiners - 24 Pack SL810 £3.10 5¢ Ruffey 98010 £70.00

A £ SLLBAG £250 45mm (G45) Track Explosives Box Van 98017 £56.00

Melhs Bumer Wick DSWWKE E190 Py Track - Six Pack SLO0OX§ £7500  Open Wagon Biue 98012 £56.00

Curve Tipped Syringe DSWCTS £210 Flexi Track - Single SLO00W1 £1300  Open Wagon Red 98013 £56.00 1

460-Steam il 500l DSW4G0SOS00  £5.20  geyrack Curve - Six Pack STO0Bx6 24000  Sodor Fruil & Vegetable Co. Box Van 98016 £56.00

220 Steam oil 500m| DSW22080500 £5.20  gerack Curve - Single STadsx1  £8.00  Sodor Fuel Tank 28004 £56.00

Solid Fuel Tablets 980001 E350  gaprack Siraight - Six Pack STO02¢6  £40.00 SLATERS

Water Filler Bottle DSWWFB £3.20 Setrack Straight - Single STO02«t  £8.p0 Festiniog Railway Ashbury First Clags 4-Wheel Carriage it 18001 E73.50

Meths Filler Bottle DSWMFB £2.60 Right Hand Peint SL995  £54pp Festiniog Railway Third Class Asnbury 4-Wheel Carriage Kit 16C0Z £7350

ROUNDHOUSE Left Hand Point 5L996  £54.00
Oh Order Foint Motor Mounting Plate PL8 £3:560 E:msrl:em“;ago‘rnn:gmm Slate Wagon Kit :g:g; gg:gg QA Bachmann
Sivi Lady Due Dec 2017 Metal Rail Joiners - 18 Pack 5L910 £5.40  Eegtinjog Reiiway 2 Ton Unbraked Slate Wagon Kit 1GW0d  £2540 16mm Figures
Iﬁ?;;?m g“‘lg E:;‘;;g‘a Eﬁlkﬂing Rail Jﬂiﬂ@f; - 12 Pack gl-‘aﬁz :3:3-10 \War Department Light Rallways K Class Skip Wagon Kit  16W0B  £18.50 now in Stock!
ual Rail Joiners - 6 Pack L1 5.50 Dincwwic Quarry Slab Wagon Kit 16WOB  £25.50 £22

il Due pelaotr, MAMOD Dinarwic Quary "rubbish” Wagan Kit 16W09  £2550
In Stock Now* SUMMERLANDS CHUFFER

e - Blaick - 4 Slaster's Mek-Pak 0502 E5.00 A "
::::'; } E,fj‘pﬂfn“;:‘ﬁfaﬁa_ 32mm - £i28 I;'('ﬁl’“ mELGU f:-‘r’:; g3 Sosters MekPak Bush 0505 E370 These highly developed and precision

Sammie - 32mm & 45mm - £628 engineered chuff pipes that can bring

Saddle Tank MET Fram £336

Bertie - Blue - 32mm - £628 ;
Bt Vi Admm o b Brunel MBrunelOG  £440.00 the real sound of a working steam loco
Bartia - Victorian Maroar - 22mm - £628 Brunel Goods Set BGS-CCN  E520.00 A wide range always in stock!
Berlie - Deep Brunswick Green - 32mm - £626 Tender MTDR £39.00 Specials can be ordered on request

Tanker MTNK £39.00

Goods Wagon MGWHN £44.00

Guards Van MGVAN  £5000

Tefford Tender  MTDR-T £45.00

inc. P&P

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

facebook

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

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



Shaping Up

Bill Morris describes the origins and functions of shaping machines.

History
My father once told me that in the mid-
1920s when he was an apprentice at Wolsley
Motors, he was given a test in which he had
to convert a block of cast iron into a cube,
using only a chisel, file and try-square. Of
course, no such skill was required in the
manufacture of motor cars, but accurate
filing might have been required of a future
engineering fitter of the time.

Prior to about 1814, the only way to
form plane surfaces was to use the same
techniques which challenged my father,
with the addition to the chisel and file of the
hand scraper. Needless to say, for anything
other than small areas the process is very
laborious. The steam engines of the time
operated with relatively low steam pressures
and the only simple way to increase the
horsepower was to increase the size of the
cylinders. This gave engineers like Matthew
Murray, James Fox and Richard Roberts the
impetus to invent and construct planing
machines, all at around about the same time.
One small one finished by Roberts in about
1817 has survived and shows chisel marks
and signs of hand filing, photo 1.

In the planing machine, the work was
bolted to a table which was caused to
move back and forth beneath a rigid
gantry carrying a rail on which the tool
was mounted. With each passage of the
work piece, the tool was moved across
the table by hand or automatically, thus

generating a plane surface (hence the name).

Some of the planing machines were hand
powered, but very large, power operated

Shaping Machines ”
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Roberts’ planing machine.

machines, capable of working on the very
large stationary steam engines of the 19th
century, were soon also constructed.

James Nasmyth, like Richard Roberts a
former pupil of the great Henry Maudsley,
realised that a machine capable of producing

Datum surface

Surface parallel to datum
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smaller plane areas was required, as the
great inertia of the heavy planer table
absorbed a deal of energy to start, stop

and reverse the table. In 1836 he produced

a shaping machine, in which the back and
forth motion was transferred from the table
to the tool while the work was fed beneath it,
thus generating the plane surface, fig. 1.

The shaping machine immediately became
popular and because Nasmyth's early
machines looked like a horizontal steam
engine of the times, with the cylinder and
piston replaced by a tool post, it was called
by workers “Nasmyth's steam arm”, though
it was only indirectly driven by steam, via
shafting and pulley, photo 2.

The planing machine was the ancestor of
the huge modern plano-millers with which
parts like the main spars of aircraft are
finished, removing as much as 75 percent
of the initial mass. The shaping machine
became the machine tool used for smaller
parts and was eventually found in every
jobbing engineer’s workshop because of
the ease with which angular surfaces and
slots could be generated by feeding the
tool at an angle or formed by simple, single
point tools, able to be ground on an off-
hand grinder, fig. 2.

However, the shaping machine is slow,



“"Nasmyth's steam arm’”.

and as the relative cost of milling machines
and their expensive cutters fell from
about 1970 on, the shaping machine was
often delegated to a dusty corner of the
workshop, used for the occasional cutting
of a slot or spline, while in schools and
technical colleges they began to be sold off,
sometimes without ever having been used.
Small hand powered shaping machines
were produced in the first half of the 20th
century; and in the austere period following
the Second World War in Britain, a few
shapers were made specifically for the
amateur market, examples of which were
that made by Cowell and the Adept Number
2 by Portass. In this latter tool, photo 3, it
was not the table that moved transversely,
but the ram with all feeds put on by hand,
while the owner had to be possessed of
sharp tools, patience and a strong arm,
as the ram was also operated by hand.
Nevertheless, this type had its place until
the bonanza of the 1970's began, and
amateurs could take possession of larger,
sound machines for relatively little. | have
chosen the machine that | own, an Alba 1A,
as an example of the latter.

General anatomy
The machine was sold to me about 24 years
ago, having spent most of its former life
in the workshop of an electricity supply
company. Someone who was eventually
to become a respected friend tidied it up,
repainted it and on-sold it to me, the paint
gleaming and free from chips and all parts
present. Since then, it has had a lot of use
and been dismantled, battered and chipped
during three house moves, so when the
Editor asked me for articles | thought that
in carrying out a full overhaul, I could also
use the opportunity to describe the detailed
anatomy and operation of the shaper,
which, apart from the drive to the ram
motion, has changed little in principle from
that devised by Nasmyth. | give a general
overview first. Photograph 4 shows the
machine from the right-hand side, where
most of the controls are found.

It sits bolted to a very heavy ribbed
cast iron base, more of which is shown
in photo 5. The base accounts for about
half of the total 375 kg (825 Ibs) mass. It
might be thought that a fabricated steel
base would do just as well, but cast iron,
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as well as being strong in compression,
also absorbs vibration better that steel.
The reciprocating mass of the ram and the
opposition it periodically encounters from
the work piece causes a lot of low frequency
vibration, which is countered by the inertia
of the body casting and base. The machine
nevertheless tends to walk backwards
when working, so, after careful levelling |
bolted it to the concrete floor. As its level
may change over time, it is probably not a
good idea to grout it in. An upstairs spare
bedroom is definitely not the place for a
shaping machine of this weight, and if it
must be fitted to a wooden floor, the floor
should be heavily braced if the machine is
not one day to be found in the space below.
The box casting of the body is heavily
ribbed internally and dovetail ways are

machined into the top for the ram. The
initial position of the ram can be adjusted
with the ram position adjustment. On the
face of the ram is a seat for the dovetailed
tool slide which can be rotated 90 degrees
either side of the vertical and locked into
place with the tool slide tilt lock. The tool
slide carries the clapper box which in turn
carries a tool post and cutting tool. The
clapper box holds the tool firmly against
the cutting forces on the forward stroke of
the ram, but swings clear (or drags over)
the workpiece on the reverse stroke as the
cross feed is put on.

The workpiece can be held in a vice with
a swivel base attached to the table, or the
base of the vice can be removed to give
a lower contour, or the workpiece can be
bolted directly to the table by means of

Model Engineers’ Workshop



RHS of Alba 1A Shaping machine.

clamps and tee slots. The table is guided
by a truly horizontal cross rail machined
on an apron that in turn can be raised
and lowered via the table elevating shaft,
guided by vertical ways machined on the
front of the body and accurately at right
angles to the axis of motion of the ram.
A steady leg supports the outboard end
of the table against cutting forces, and
the whole table can be rotated about a
horizontal axis if necessary. A cross feed
mechanism advances the table with each
backward stroke of the ram. The amount
of cross feed in this machine is adjustable
between 0.006 and 0.025 in. (0.15 and
0.63 mm). All the slides are adjustable by

Ram
position w——

Stroke
adjustment
cover

Pulley and
clutch cover

Vertical rail

LHS of Alba 1A shaping machine.
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means of keeper and gib strips. A clutch
lever starts and stops motion of the ram
and a gear change knob, together with a
two-step motor pulley, gives a choice of
four ram strokes between 40 and 100 per
minute.

Photograph 5 shows the left-hand side
of the machine. It shows more details of the
cross and vertical rails and the vee groove in
the left-hand side of the table which allows
round shafts to be bolted to the table for
work to be done on their ends. The domed
pulley and clutch cover conceals a large
driving pulley and cone clutch mechanism,
photo 6, while the stroke adjustment cover
opens to allow the length of the stroke to

Shaping Machines ”

be adjusted, a step often omitted, to judge
by some of the videos on the internet. The
base has heavy doors each side to allow
access to the motor.

Details of anatomy

The drive to the ram.

In this machine, the drive motor is mounted
inside the base on a vertical swing arm that
is pivoted between two ribs on the base
casting, photo 7. The weight of the motor
itself provides belt tension and to maintain
tension a heavy bolt pases through the
back of the base into the tension adjuster
to push against the top of the swing arm
and is locked in place by means of a nut and
washer each side of the wall of the base.

In practice, it is a slow business to ease

the belt tension while moving the belt to
change speed. The original motor was three
phase, 34 horsepower, rotating at 900 rpm,
but at the time | bought the machine, single
to three phase drives were expensive and
often inefficient, so | substituted a single
phase motor and reduced the motor pulley
size. As part of the overhaul, | substituted a
three phase motor with speed control and
only an occasional gear change without
having to move the belt is now required to
change speed.

Most of the controls are on the right
hand side of the machine, so it makes sense
to place the motor switch on that side too.
The amateur may be tempted simply to fit
a toggle switch, but my own practice with
all my machine tools is to fit a press button
switch that has to be reset if the power
fails and to place it so that the stop button
can be operated by a knee. About half
of industrial accidents involve the upper
limb below the elbow, so that if a hand
gets caught up in something the knee is
available to hit the emergency off.

The machine pulley runs free on a pair
of large roller bearings and when the cone
clutch is operated, power is transmitted
to the main drive shaft, photo 8. A cluster

Clutch and main drive pulley.

"
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of two gears is mounted on this shaftand is
driven via a long key. The right hand gear of
this cluster at low speed engages with the §
right hand gear of the back gear cluster while
the left hand back gear pinion drives the large
bull or stroke wheel. On changing to high
speed, the main shaft cluster slides to the left,
driving the bull wheel via the other gear on
the back gear cluster.

The bull wheel bearing, labelled in photo 4,
has two large bronze shells contained within a
heavy flanged casting, as a ball bearing might
soon disintegrate under the intermittent
shock loading, whereas the plain bearing, as
well as standing up to such loading better,
also has a damping effect on vibrations.

The rotary motion of the bull wheel
now has to be converted to a back and

Compensating
link
Driving
pinion

can be moved along a tee slot and locked directly on the ram. As the link moves back
into place to obtain the desired length of and forth it rises and falls and so does the
stroke of the ram . In larger machines, the heavily braced fork while it oscillates about
die block runs in a slide and its position can a substantial stationary pin. Photograph
be adjusted via bevel gears even while the 9 shows a practical realisation of fig. 3 and
machine is running. an exploded view of the massive slotted link
The right hand side of fig. 3 shows a out of the machine is shown in photo 10.
simpler arrangement, in which there is no
compensating link, the slotted link pivoting To be continued

Die block and stroke length adjustment. Die block

forth motion of the ram and to do this - I Eraik o
mechanically a slotted link is needed. On paar i : anchiorbok

the left side of fig. 3 the perhaps older pin Crank pin
method is shown. The slotted link pivots \l Ram anchor

nut

atits lower end and a compensating link
attaches it to the ram at its upper end. A die
block mounted on a crank pin slides up and
down in the slotted link as the bull wheel
rotates, so that the upper end of the slotted
link describes an arc and, by its attachment
to the ram, causes it to reciprocate. When
the axes of the crank pin and the bull wheel

coincide, the slotted link does not move, Senlant
while the further the pin is from the bull stroke length
wheel's axis the more it moves the top

end of the ram. The crank pin's postion Slotted link and die block exploded.

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



Wheel Cutters ”

Simple Cutters for
Clock Pinions and
Wheels

Ted Knight

for making simple cutter for making

clock wheels. | say simple cutters
because the back off is file cut by hand
rather than using the cam driven system.
The disadvantage is that multiple
sharpening is not possible. However, |
only make one clock at a time and though
the cutters have not needed sharpening
and it would be just as easy to make a
replacement.

The size of teeth is expressed as
a module (M) number. As a rough
comparison, 40dp is near M0.6 and 24dp
is near M1.0. Average size clocks fall in the
range M0.6 to M0.8.

Clock teeth are shaped differently from
ordinary involute gear teeth. A clock can
be seen as a step-up gearbox with a ratio
of one to seven hundred and twenty. That Typical pinions, wheels & cutter

is one turn of the hour hand in twelve
: hours and 720 turns of the seconds hand.
Gear teeth make contact at a constant
\ radius for smooth transmission but with
\ some sliding friction, not suitable for a
\ high output ratio.

\ Clock teeth all have a straight flank and
a radius tip. The point of contact starts
with the flank of the wheel driving the
radius of the pinion tip and then transfers
to the radius of the wheel tip driving
the flank of the pinion. This is closer to a
rolling contact and has much less friction.

The method of making that | describe
here is to start with a circular form tool,
radius equal to tooth tip radius, then use it
to make a multi tooth cutter. This produces
a tooth form that is far more accurate than
freehand grinding for a fly cutter.

The following tables and sketches use
the metric module system. Photograph
1 shows a typical cutter with pinions and
wheels.

I n this article | will describe my method

Pinion form tool

Pinion teeth or ‘leaves’ have a radius at the
tip which is related to the module. Figure

1 shows the shape of the pinion cutter
(shaded) and how it produces the pinion
leaves or teeth. The form tool and base are
shown in fig. 2.This is used to cut the flanks
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and the tip radius of the pinion cutter.

See table 1 for form tool sizes. Make this
from silver steel with the form tool body
height no more than two or three times the
diameter. Harden, leave dead hard.

When hardening a small piece | hold it
with iron wire (from the florist) and when it
is red hot | dip it in brazing flux powder. This
protects the surface from scale and leaves a
clean grey surface after quenching in brine.

Use 6mm square steel for the form tool
base, sketch number 2, with the step
cutout to bring the top of the form tool
to lathe centre height. Set it in the vise at
about 5 degrees (photo 2). Mill a small flat
and drill it with the size shown in table 1.
File away the metal surrounding this hole
so that the form tool has clearance at the
front and sides. Identify the base with the
form tool radius (half of dimension Y) and
cut away the front and sides down to the
form tool size. My base is marked in inches,
photo3. Attach the form tool with Loctite
or other suitable adhesive. Finally, sharpen
the form tool on a diamond flat or oil stone
with a small angle of top rake, photo 4.

Pinion cutter blank

Take a piece of silver steel about 65 mm
long (this size will give five pieces from a
standard length) and mark the end with the
module and number of teeth, photo 5.

Set it to accurately run true in the lathe
(with the marked end in the chuck). Any
run-out will mean that the cutter will not
cut on all teeth. If you are using a four jaw
chuck then there is a useful guide by a

Form tool base

contributor shown in MEW number 230.
Figure 3 shows the shape of the pinion
cutter blank. Dimensions A and B in table
2 are for each module. Make a small cone
point at the centre of the end face, this will
make setting up easier when cutting the
teeth.

Making the pinion cutter

Set the top slide to cut the left-hand flank

at the appropriate angle for the number of

pinion teeth as shown in table 3, photo 6.
We need to accurately measure the

saddle movement for this. Those of you

with a digital read out will have no problem.
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Sharpen the form tool

| found that using the lead screw hand
wheel caused backlash problems and |
prefer to use a DTl in a magnetic holder.
This runs on an angle plate set on the edge
of the cross slide, photo 7. The angle plate
does not need to be accurately aligned
because the top slide does not move while
the DTl is used. Photograph 8 shows the
top slide at the pinion tooth angle and a
pinion cutter blank with a form tool ready
to start. Clamp the form tool near the left-
hand corner of the pinion cutter blank.
Clamp the cross slide, photo 9. The left
flank can now be cut using the top slide
with small movements of the saddle as Mark the cutter end

Model Engineers’ Workshop



feed. Continue until you have cut a semi-
circle into the shank, photo 10.

Next, we cut the right-hand flank. Release
the cross-slide clamp and reset the top
slide angle. Re-set the form tool so that it is
again near the left-hand side of the pinion
blank. Wind the top slide forward to put the
collar at zero. Using only the cross slide and
saddle movements, bring the form tool into
the semi circle at the end of the left-hand
flank. This needs to be done with care, as it
will be the datum for the distance between
pinion teeth tips, distance Xin table 3. | use
a light and a white card below the form tool
to show a small crescent as it nears position.
Make this crescent equal sided with saddle
movement, photo 11, then close the gap
with the cross slide. Lock the cross slide and
record the saddle position with the DTI. On
mine, | turn the dial of my DTl to bring the
zero below the pointer.

Withdraw the form tool with the top slide
only, and then move the saddle to the right
by distance X. This will be the position for

Wheel Cutters ”

Set for pinion tooth angle

Clamp the cross slide

the final cut of the right-hand flank. Move
the saddle further to the right and start
cutting the right-hand flank. Make the top
slide cuts finish at zero, (so that they are at
the same depth as the left-hand flank). At
the end of the final cut with the form tool in
the forward position and the top slide dial
at zero, stop the lathe. Do not move the top
slide photo 12. Make a note of the cross-
slide position and unlock it.

To be continued
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A Guide to Making |
Spur Gears With

The Jacobs Hobber

Forty years after the Jacobs Hobber was first described many people are still put
off by its apparent complexity. Christopher Robinson has written this clear and
helpful guide to its use especially for Model Engineers’ Workshop - Part 2.

two approaches. The first similar to

Mr Hall, ref. 3, uses a draw bar but
used a much shallower taper of 16° included
angle, the same as ER collets, to hold it
firm as opposed to an anti rotation pin
which could interfere with true running.
The second involved an ER25 collet chuck
built into the arbor. This allows stub arbors
to be machined true for each job and
discarded after use without much waste.
The penalty is a greater overhang from the
housing. Both main arbors and individual
taper mounted stub arbors for gear blank
ID's from 3 to 16mm can be seen in photo
9. Note the concave tapers of the small
diameter arbors to allow clearance for the
hob when making small pinions.

For the gear blank arbors | adopted

Cutting a gear

The procedure for cutting a gear is as
follows with details for a 44T 20DP 20°
deg PA gear in aluminium. 44T was chosen

B

Mounting the hob and the gear blank

16 www.model-engineer.co.uk
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It may be necessary to

adjust some of the gear

centre distances to get
smooth running.

because it can be made with standard
Myford change gears and adds to the set.
However, the gear being made here has a
20° deg PA. A147/2° deg PA hob is needed
to cut a gear to mesh with the Myford gears
but the process remains the same. The gear
material is aluminium and can be made

in two cuts. From photo 5 the full cutting
depth is 0.12" = 3.05mm. From fig.7 the two
cuts will be 1.80 mm and 3.05 mm :

1. Make the blank. The OD for a standard
gear of T teeth is Mod*(T+2, mm or, T+2,/DP
inches. The bore and width of the gear will
be as needed. For our worked example of a
44T 20 DP gearthe OD = 46/20=23",ID =
5/8" width = 3/8".

2. Mount the blank and the hob on their
respective arbors. For the 44T example a
Mikron 20DP 20° deg PA hob of 32 mm

0D and 10 mm bore was used, photo 5.
This was mounted on the purpose made
hob arbor for 10mm bore hobs. The blank
was mounted on a 5/8" diameter stub
arbor fixed to the gear blank arbor with the
integral ER25 collet chuck. Photograph 10
shows the hob and gear blank in position.
3. Setthe cross slide at an angle equal to
the lead angle of the hob. For all RH hobs
the cross slide is turned anti clockwise. For
our example photo 5 shows this to be 2°
30’ which is 2/2°. Photograph 11 shows
the setting., LH hobs are made and used
for special purposes but are not generally
available at prices model engineers are
prepared to pay.,

4. Setup the drive train. For the 20DP hob
a 20T and a 100T gear were used, photo 12.
This gives a cutting speed of 44 fpm which
is fine for aluminium. Note the flywheel
mounted adjacent to the 100T driven

gear. This was an addition to the design

to smooth out the vibrations due to the
intermittent cut of the hob.

5. Set up the index train for the tooth
number of the gear being cut. Referring to
fig.6 the gear on the hob shaft will bein a
different axial position depending whether
an idler is used, Dn1 = Dr2, or if a compound
train is used, Dn1and Dr2 different. In our
case for a 44T gear the drive train is 50T on
the hob arbor, 55T on the worm input shaft
connected with an 75T idler gear on the
banjo stud. Two views of the index train are
seen in photo 12 and photo 13.

6. Setthe vertical slide to a suitable
position by sliding it in the Tee slots on the
cross slide such that for the cutting distance
the range of the cross slide can cope
comfortably, photo 14. Tighten down the
Tee slot stud nuts.

7. Fitthe feed train of gears. Geometric
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Hob teefh marks)'ust visible

limitations mean that it sometimes takes a
little trial and error to find suitable gears.
In the case of our example 54/55 x 10/98
were fitted giving a feed of 0.1mm per rev
of the gear blank, photo 15.

8. Start the machine and check that all is
running satisfactorily. It may be necessary
to adjust some of the gear centre distances
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to get smooth running. Lubricate all
appropriate parts. Using an Allen key move
the feed train banjo to disengage the feed
gears so that the cross slide can be moved
with the ball handle.

9. Using the longitudinal slide and

the cross slide, position the gear blank
such that it is over the centre of the hob

The feed train

both axially and radially. Tighten the gib
adjusting screws so that the vertical and
longitudinal slides will not move during a
cut. Pay particular attention to the vertical
slide. To set it accurately you are screwing
down against the friction of the gib strip. If
the gib adjusting screws are insufficiently
tight the vibration of the machine can

Model Engineers’ Workshop
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It is very easy to be Tmm
or one screw pitch out,
or worse without this
precaution.

cause it to fall a distance equal to the
backlash between the feed screw and the
thrust plate. This can ruin the gear. | know
this from experience. Tighten the cross slide
gib screws so that the slide can be moved by
the lead screw ball handle but is not loose.
Now turn the hob until the cutting edge of a
set of teeth is at the 12 o'clock position and
place a 0.004" feeler gauge between the
hob teeth and the gear blank and lower the
vertical slide until resistance is felt.

10. Start the machine and very carefully
screw down the vertical slide 0.01mm at a
time and wait until the blank has turned
180° to see if the hob is touching the blank
or not before screwing down another
0.01mm. Repeat until faint teeth marks can
be seen on the blank, photo 16. This is the
zero position of the cut.

11. Setthe graduated scale at zero, photo
17. So as to be quite sure of the zero
position fix labels on the fixed and moving
surfaces of the vertical slide and draw a
line, photo 17. It is very easy to be Tmm, or
one screw pitch, out or worse without this
precaution.

12. Reverse the cross slide by hand until
the blank is well clear of the hob. Lower the
vertical slide using the graduated scale to
apply the first cut. For our example this is
1.80 mm. Start the machine and move the
blank towards the hob by manually turning
the cross slide until you just discern the hob
contacting the blank. Stop the machine.

13. Move the feed train banjo to engage Setting the depth dial to zero and marking the vertical slide
the feed gears and tighten the pinch screw.
Start the machine and let it run until the
rear of the blank is beyond the centre line
of the hob and the cut is complete. Photo
18 shows the first cut commencing. When
cutting large gears, a single cut can take up
to 30 minutes. So | can leave the machine
unattended | have fitted limit switches, see
photo 11, to automatically stop the machine
atthe end of a cut.

14. Raise the vertical slide to the zero
position so that the blank is well clear of
the hob, disengage the feed gears and
return the cross slide manually to the start
position. Screw down the vertical slide

to put on the next cut, 3.05 mm for our
example.

15. Repeat steps 13 & 14 until the gear is
complete. Photo 1showed the machine
having completed the second cut and
photo 19 shows the finished gear.

Profile shifting

Arack, which can be regarded as a gear with
an infinite number of teeth, in the involute - g Lt .,
system has straight sided teeth. As the Commencing the cut >

L
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gear tooth number reduces the tooth profile
becomes increasingly curved as shown in
fig. 8 until, at some tooth number the teeth
start to become undercut. This can be seen
in the tooth profile for a 10T gear on the left
of fig.8. This number depends on pressure
angle and is 32 for 147/2° PA and 18 for 20°
PA. Undercutting is undesirable because it
reduces tooth strength.

This beauty of gear generation, which
includes hobbing, is that this can be
corrected by making the gear with a non-
standard OD. This process is referred to as
profile shifting or addendum modification.

The convention is to define a profile shift
coefficient x as the proportion of module, or
1/DP, added to the addendum of a gear. This
means that the OD will equal Mod*(T + 2(1+x))
in mm or, T+2(1+x)/DP in inches. Figure 9
shows a 10T 20° PA gear generated on a
standard OD, so x = O, i.e. no profile shift,
and shows considerable undercutting of the
teeth. Figure 10 shows the same gear with a
profile shift x = 0.5 which is, in effect, cutting
the 10T gear on a standard OD for an 11T
gear and there is no undercutting. This non-
standard gear will mesh perfectly with any
gear of the same pitch and pressure angle.

It will however alter the centre distance
between the gears, this can be seen clearly
on fig.11 showing standard and profile
shifted 8T pinions meshing with a rack. It will
also increase the working pressure angle.

In industry this process is used not only
to avoid undercutting and reduced tooth

The finished 44T gear
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strength but also to adjust the centre
distance between two gears. Profile shifting
can also be done on a less than standard
OD. Figure 12 shows the same gear with a
negative profile shift of x = -0.5, in effect,
cutting the 10T gear on a standard OD for
an 9T gear. As can be seen the undercutting
is much more pronounced and this is rarely
used because it produces very weak teeth.
However, if we are only seeking motion
with no power transmission, i.e. a purely
kinematic application, then this can be
useful.

I have used profile shifting to make
pinions which would otherwise not fit on
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standard shafts. Photograph 20, top row,
shows three 16DP gears to fit the splines
on my lathe . The two brass gears, 17T &
16T, have been cut on the same OD as the
standard 18T gear, left. The middle row
shows five pinions made for the hobbing
machine. The 16T, 17T & 18T will all fit on
the standard 5/8" shaft, and profile shifting
allowed pinions as small as 6T & 5T to be
made. The contact ratio when using these
very small pinions is low making then
unsuitable for transmitting power but as
gears in the hobbing machine feed train,
they work fine. The bottom row shows a
negative shifted 39T gear. The only reason

this was made is because | messed up the
first attempt to make the gear and so as not
to waste the blank | turned it down and cut
it on a standard OD for a 37T gear. Again, it
works fine in the index or feed trains.
Another application is making gears of
different tooth numbers share the same
pitch circle diameter (PCD). Photograph
21 shows Mod 0.6 20T and 21T gears. The
21T is standard, the 20T is profile shifted so
as to have the same PCD as the 21T gear.
These gears were used to make the epicyclic
speed reducer shown in photo 22. Ring 1is
connected to the 20T gear and ring 3 to the
21T gear. Ring 2 carries three 10T pinions
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each of which meshes with both the 20T &
21T gears. If ring 1is stationary and ring 2

is turned clockwise by 1 revolution, ring 3
turns 1/20th of a revolution also clockwise,

a 20:1reduction. If, on the other hand, ring
3is stationary and ring 2 is turned clockwise
by 1 revolution, ring 1turns 1/21th of a
revolution anti-clockwise, a -21:1 reduction.
The 10T tooth pinions could have been of
any size, they do not influence the ratio. This
mechanism makes a very compact speed
reducer and is used on some small lathes for
the back gear.m

16DP, T=18, x =0 16DP, T=17, x = 0.5 16DP, T=16, x = 1
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Metal of The Year!

Jacques Morel presents an award for unalloyed success!

he ‘2017’ in the title is made with off
I cuts and round slices of 2017 alloy,

this being certainly the most used
aluminium alloy in model engineering for
machining parts (from rolled bars). 2017 is
the numerical designation for this wrought
aluminium alloy containing copper, typically
4% and a small amount of magnesium
(0.5%) and manganese (0.5%) the common
usual name being ‘duralumin’ or simply
‘dural’ The 2000’ series alloys are the ones
containing copper as main additive.

This alloy can receive a thermal
treatment, usually a quench in cold water
after heating to 500°C. The metal is not
hard after quenching, but will become
hard over time: 90% of the maximum
hardness is obtained after 4 hours at room
temperature and the maximum after
4 days, this is useful for sheet forming
just after quenching, before the full hard
state. This phenomenon is named ‘aging’,
the higher the temperature, the shorter
the time needed so it is accelerated by
‘tempering’ to 150°C. The metal can
also be quenched and kept soft at a low
temperature for a long time.

This heat treatment is indicated by the
suffix ‘T4'; hence the 2017 T4' written inside
the ‘Zero' of the title. This is the usual ‘as
supplied’ state and the most convenient
for machining: non-sticking chips and
good surface finish with mild steel tool
angles. In this ‘T4’ state, the metal is as
hard as mild steel. It's possible to anneal it
by heating to 400°C (for 4 hours in a kiln
and slow cooling) but this will be the worst
state for machining as the metal becomes
soft and sticky like pure aluminium (see
later). I've discovered this as | wanted a
soft metal to show a hub crushing (see
photo 2 and/or search for the video: 'key
coupling failure’ on Youtube). | thought
that the keyway machining would be
easier on the annealed metal but that
was not the case. The ‘as supplied’ (T4)
metal was too hard and crushing was not
visible on it. | discovered also that a small
radius was necessary in the angles of the
shaft keyway, the lacking radius having
resulted in a broken shaft due to stress
concentration (shown on the video).

22 www.model-engineer.co.uk
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Distortion of a keyway in aluminium

Cracking when bent
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Corrosion on 2017 alloy

December 2017

Metal Alloys ||

90% of the maximum
hardness is obtained
after 4 hours at room
temperature and the
maximum after 4 days...

For sheet metal work it is difficult to
bend in the quenched state as cracks
could appear, photo 3. See later for
the minimum folding radius. Annealing
before bending can be done with a gas
torch: rub a piece of ‘Marseilles’ soap
along the bending line, and heat on the
other side until the soap coating becomes
black, photo 4. Of course, a longer time
annealing in a kiln is better.

2017 alloy can be anodized. It is difficult
to weld because of heat treatment.

Due to the copper content, it gets a
sort of grey ‘rust’ when left outdoors,
photo 5. To check for copper content, put
a drop of sodium hydroxide solution (30%
concentration) on the metal and rinse
with clear water one hour later: a black
spot appears when copper is present,
photo 6, or at least you know that the
metal is of the ‘rusting’ type (as there are
other alloys giving a black spot, and they
usually corrode).

Aviation sheet is commonly made
with 3 layers, a dural core and 2 thin
pure aluminium outside layers to resist
corrosion.

Other common (easy to find) wrought
aluminium alloys are:
® The ‘5000’ series alloys containing
magnesium can't receive heat treatment
but are provided in a more or less ‘work
hardened’ (cold rolled or drawn) state
defined by the suffix ‘H' e.g. H16. The
‘6’ means 75% hard (2 for 25%, 4 for
50%, 8 for 100%), the harder the better
for machining. They resist corrosion
and are easy to weld and are the best
for anodizing, commonly used to make
windows frames and the like. Work-
hardened sheets must be annealed for
bending without cracking.
® The 1000’ series are almost pure
aluminium (more than 99%) a plague for
machining, being soft and sticky, making
a sort of blob on the tool cutting face
before tearing and giving a bad surface
unless using a great rake angle and a
good lubricant. Most often used in sheet
form as easy to bend and punch but
sticky when drilling. Can be found also in
the work hardened state.

Of course there are many other wrought
aluminium alloys, search for ‘aluminium
alloy’ on Wikipedia for more information,
but they are not so common and of course
this year is only the 2017 one! m
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Spot test with sodium hydroxide solution
Mechanical properties:
2017 alloy annealed T4 state
Yield stress N/mm2 100 280
Tensile stress N/mm2 200 420
Mini 180° folding internal radius R=e R =5xe
R ; e = sheet thickness, fig 1

In our

Coming up inissue 263
On Sale 29th December 2017
Content may be subject to change

Look out for the January issue, 263, of Model Engineers’ Workshop,
for even more fascinating tales from the workshop:

Michael Belfer presents - Quadrilla! Andy Johnson looks at mounting on a Norman Billingham makes some
faceplate. modifications top a bandsaw vice.

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



VISIT THE SOUTH’S LARGEST MODEL
ENGINEERING & MODELLING EXHIBITION

FRIDAY |9% to
8 SUNDAY 21+
JANUARY 2018

_A‘ GREAT’_DAY_OUT FOR ALL AGES

Why not come along & share
your enjoyment of your
favourite pastimes with fellow

enthusiasts & friends?

Great Hall, Alexandra Palace London

|0am-5pm Friday & Saturday, 10am-4.30pm Sunday

Last entry Friday & Saturday 4.00pm Sunday 3.00pm.
The Model Active Zone will close at 3.30pm on Sunday.

f London Model
Engineering Exhibition

Sponsored by

Book your tickets online at www.londonmodelengineering.co.uk
FREE PARKING for 1,500 cars & SHUTTLE BUS from local rail stations and main car park

LEADING SHOW OF ITS KIND OVER 55 KEY SUPPLIERS TO SEE OVER 50 CLUBS & SOCIETIES PRESENT
NEARLY 2,000 MODELS ON DISPLAY EXCITING DEMONSTRATIONS LIVEACTIONIN

THE MODEL ACTIVE ZONE IMAGINEERING FOUNDATIONTO TALKTO YOUNG

ENGINEERS PASSENGER RIDES BEHIND THE 5" GAUGE STEAM LOCOMOTIVES
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www.maccmodels.co.uk
We stock a vast range of materials in bar.
tube and sheel. Including brass, copper.
phos bronze, stainless steel, bright mild
steel and aluminium.

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

T 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.

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

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

=

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

L3
UK’s Smallest
Magnetic Encoder

Beautiful four-bedroom bungalow situated near the picturesque Gloucester and Sharpness canal with its own

370m ride on railway set within a large, well-kept garden.

The house is in beautiful decorative condition throughout and has four bedrooms, a kitchen Diner, a large
heated workshop (approx. Bm x 6m), double garage and extensive parking.

The property also benefits from solar panels, eco insulation and RHI heat pump.

Outside there are well kept gardens with a greenhouse and an all year-round swimming pool.

The railway is a 5" gauge, ground level, ride-on railway with some 370m of aluminium track and PNP
sleepers, a station/engine shed, turntable, passing loops, four sets of points and a loading ramp for visiting
locos. There is a steam loco, three electric locos and several wagons and scale carriages. It passes through the

garden and an area of woodland.

The asking price is £799,500 (which does not include the rolling stock) and is subject to contract.
Please call on 01452 741410 or 079415196889 for more details




John Stevenson

characters in our hobby, John Stevenson,

passed on.

Although John professed to be a
‘bodger’, the self-styled Sir John, Earl of
Bridgeport & Sudspumpwater. MBE [Motor
Bike Engineer], had amassed a lifetime's
engineering skills. As a boy John went to a
technical grammar school, while working
part time on motorcycle repair for a local
dealership. The school had a very well-
equipped metalworking workshop and by all
accounts he was in his element. The school
library also subscribed to Model Engineer, so
he never missed a copy!

When he left school, he joined REME, the
Royal Electrical and Mechanical Engineers, as
an apprentice because ‘it was at the bottom
of ower street’. This was where he refined his
workshop skills, also taking further classes
in technical drawing. Although John claims
it was ‘Rough Engineering Made Easy’ it's
clear that the work, largely on maintaining
armoured vehicles, demanded high
standards and a quick learner could build
their skills very quickly. That said, there was
also a lot of larking around and anyone who
has heard his stories of tank and armoured
car testing will not forget them!

After leaving REME he worked on
maintaining HGVs. For some time John was
workshop manager for Herrburger Brookes
who made piano actions. The manufacturing
process required tremendous precision,
working in rather unsuitable materials;
wood, ivory and felt. Holes were drilled to
‘half a thou’ tolerances, which prior to John's
involvement, resulted in an incredible level
of wastefulness due to Q.C rejection. John
enjoyed the technical challenges, but hated
the management aspects and when the
company was subsumed by an American
owned business, John was regularly asked
to attend team-building meetings and
pep-talks by Gurus/consultants (whom John
asserted: “had never made anything in their
lives; not even a difference!”). His highly
individual personality; “more interesting in
doing, than talking about doing”, quickly
got him identified as: “clearly not a team

I n October 2017, one of the best-known

player”...definitely a title he loved!

No doubt this range of
experience was what made his
engineering business a success
as he seemed to be able to tackle
any kind of job. Faced with a
boring job he would wind up the
clients and threaten intimidating
prices, but they still sent him the
work, as there was often no-one
else to go to!

Followers of his online posts
will remember his stories of
rescuing mangled electric motors.
Whether by building up worn
shafts or fabricating repairs to
shattered castings the details
of these repairs were often
fascinating and showed both skill
and ingenuity. There will be many
businesses smarting at the cost
of replacing parts John would
previously have repaired.

More of his ingenuity can be
seen in some of the tooling that
bears his name that arose from
his association with Arc Euro
Trade. Notable examples are his
1-2-4 ‘Stevenson Blocks' and ER
collet blocks modelled on 5C ones
- an obvious idea once John had
thought of it! He possessed a rare gift for
thinking ‘outside the box’ for novel solutions
and even during his illness, John was to be
seen sketching ideas for tooling, projects
and articles.

Model and hobby engineering is a field
full of many colourful characters, but John
was unique. He combined almost effortless
skill in the workshop with an instinct of good
design. John had a great ability to teach, in
a few minutes he got me MIG welding half-
decently after hours of struggling on my
own. This skill, combined with his training in
drafting, made him very comfortable with
CNC and CAD. He helped many people get
their systems up and running, as well as
advising on the development of several CNC
systems and programming packages.

Despite a reputation for being forthright

John Stevenson ”

and not always the most diplomatic of
posters online, John always had time

and respect for anyone interested in
engineering as a hobby. He helped a

huge number of beginners and more
experienced folk with advice and often
practical help, bits of tooling or good
deals. He was a well-known face at the
model engineering shows. as well as being
a prolific poster on many of the online
engineering forums. A huge number of
tributes and stories about John have been
posted online, and its clear that his passing
will leave a big hole in our community.

Our thoughts and best wishes are with
his wife, Deborah, daughter Jodie, son Adam
and the rest of his family at this time. | am
sure they, and John, would want us all to
remember him with a smile on our faces. m

good design and weren't over finished.

A number of people have suggested that it would be nice to
remember John with a trophy. That said, while John appreciated
the skill that went into what you might call ‘glass-case models’
he worried that sometimes these could put mere mortals off
having a go. An award that went to the best-finished or most
complex piece of work wouldn't fit with what he would want to
encourage. The things John liked to see more than anything else
were well-made, practical tools that showed a bit of ingenuity,

The John Stevenson Trophy will be for just that, a well-made

Award of the cup should be judged by a popular vote. As he
was such a mainstay of the Model Engineer Forum, we propose
that users will vote on the best tool featured in MEW, ME or the
forum each year, from a short-list of nominees. Voting will be via
a poll on the forum and open to all. This will allow the cup to be
awarded every year.

What was formerly the ‘Harrogate’ and now the ‘Doncaster’
show was John's favourite event in the calendar. The organisers
of what is properly called the Northern Modelling and Model
Engineering Exhibition (NMMEX), have kindly agreed that the

and practical bit of tooling, a modification to a machine or
an accessory for a tool where the fact it works well is more
important than scraping every visible surface. Actually, over-
finishing should result in immediate disqualification!

award can be made at the show. We will invite the nominees to
exhibit their entries at the show.

If you would like to contribute towards the cost of the trophy,
please visit www.justgiving.com/crowdfunding/johnstevenson

December 2017
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Lathework for
Beginners

PART 2 - BASIC TURNING

Sponsored by:

—r:Tfecurotrade.co.uk

UNBEATABLE VALUE ENGINEERING PRODUCTS

This ongoing series will build into a complete guide to using an engineering lathe.
This month Neil Wyatt starts up the lathe and does some basic turning.

various parts of the lathe, now we will

cut some metal. First of all, make sure
the lathe is ready - check your manual as
there may be a ‘running in’ procedure to
follow if your machine is new. For my Arc
SC4 - 510 this was as simple as lubricating
the headstock gears through an oiler in the
headstock, then gradually running the lathe
up to full speed.

The chuck and toolpost should be
securely fixed in position and the slides
should move freely when you turn the
handles but not have any slop or ‘rock’ if
you try to pull them from side to side. If
they are very tight (or loose) then you can
carefully adjust their ‘gib strips’ This is
done using the small screws that bear on
the gib strip, photo 1. This is also a good

I n the previous article | explored the

High Performance

Muxsgﬂ’ |
=T _ﬁ
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Maxsyn SLF cutting oil and HLP 32 hydraulic
oil, popular for machine tool lubrication

time to apply a little oil to the moving parts
of the lathe. For many years | just used
neat cutting oil, but now | use HLP 32, a
hydraulic oil that works well as a machine
oil, photo 2. The SC4-510 has numerous
ball oilers, photo 3, that can be used with
an ordinary pump oil can - you need to
hold the tip firmly in place with one hand
while pumping with the other, photo

4. Some lathes have nipples that need a
high-pressure oiler whilst smaller lathes
may have none, in which case just use a
clean brush to apply oil to the slideways

28 www.model-engineer.co.uk

These screws are used to adjust the cross-slide gib

and leadscrews. Most modern lathes have
‘greased for life’ headstock bearings, but if
you have a lathe with headstock bearing
oilers, always make sure they are full and in
the ‘on’ position before starting the machine.

Figure 1 shows a simple ‘top hat’' shaped
part, that could be a drill bush. | will step
through the making of this part as it involves
several of the basic lathe operations and
could be made on any lathe. | haven't done a
dimensioned drawing as for a practice piece
you can size it to suit the size of material you
have to hand. To give you an idea, | used a
piece of EN1a mild steel an inch in diameter,
and the finished part is about 25mm
diameter and 40mm long.

Start with a piece of metal rather longer
than the part so you can fit in the three-jaw
chuck, with ample protruding to make the
part without too much overhang. About
75mm long will be about right and leave
a large enough offcut to be useful for a
future job. This is an ideal job for a 3-jaw
self-centring chuck as you can machine
the metal all over at one setting - without
removing it from the chuck. The chuck
supplied with my lathe is new and accurate,
but this approach will give a perfect result

even with an old, worn chuck. Virtually all
lathes are supplied with a 3-jaw chuck by
default as it is the quickest and easiest
solution to workholding, we will look at
alternatives in a future article.

Your chuck will have a 'key’ supplied with
it. To avoid damaging the chuck, use the
key single-handed, photo 5, and always
remember to remove it from the chuck.
That supplied with the SC4 has an integral
spring, photo 6, to make sure you don't!

For someone starting out, | always
recommend buying a set of high speed

An abundance of oiling points
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This spring helps stop key-in-chuck
accidents

You can use ball oilers just by holding the
nozzle of an oil can in place

e

A typical set of pre-ground HSS tools

steel (HSS) tools. HSS is both cheaper and
far more forgiving for the beginner than
tungsten carbide tooling as you can use
it at slower speeds (so everything is less
hectic) and if you blunt or chip a tool it is
easy to resharpen it. The set in photo 7 is
well suited to the SC4 and similar sets are
readily available for smaller lathes. The left
and right hand cutting tools are designed
to be sharpened by grinding the end face
alone (taking care to keep the ‘clearance
angle’) which means they have a long life.
As supplied the tools generally have a
very sharp tip. Lightly stoning a small flat
on the front corner (not the top), photo 8,
can help you get a smoother surface finish,

December 2017

A ‘credit card’ diamond stone is good for touching up tools

The SC4-510 lathe is available from Arc Euro Trade, http://www.arceurotrade.co.uk,
who also sell the SC2-300 and SC3-400 mini-lathes if you want something a bit smaller.
Arc can also supply sets of HSS tooling, slideway and cutting oils, keyed and keyless

tailstock chucks and the split-point cobalt drills used for this article.

but again make sure you don't change the
clearance angle.

To start, we will turn the outside
diameters of the part. For this | used the left
hand turning tool, angled very slightly to
the left. For this set of tools, a small shim of
aluminium under the shank puts them dead
on the lathe’s centre height.

To make a manual cut, first make sure all
feeds are disengaged. Move the tool, using
the cross-slide, so it just touches the work
and zero the cross-slide index dial, photo 9.
Move the saddle right until it is clear. Start
the lathe, for steel at about 25mm diameter
a sensible speed is about 400rpm, we will
look cutting speeds in detail later.

Use the cross slide index to keep track of the cut.
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Cutting into a corner

I should mention that the SC4-510 index
dials were very stiff; | removed the handles
and very carefully slid off the index dials to
avoid losing the curved metal spring inside.
I slightly flattened the springs to make the
movement freer and now the dials are as
smooth as silk.

The largest diameter only needed a small
amount of metal to be removed. Advance
the tool by the amount of cut using the
cross slide, a light cut of 0.1mm will remove
0.2mm from the diameter. Using the saddle
handwheel move the tool steadily to the
left, stopping before the tool reaches the
chuck jaws. Wind the tool back from the
work and move the saddle right.

Brushing a little neat cutting oil on the
work can make a big difference to the finish,

) _

Centre di// in ake)-//ess chuck
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Facing with a right hand tool

you will see the pot of oil and brush | use in
some of the photos. | repeated the cut, only
moving the tool forward a small amount
each time, until the machined section was a
bit less than 25mm in diameter, photo 10.

I turned the more reduced section of
the ‘top hat’ using power feed. On most
lathes this means setting up a gear train
inside the gearbox to give the slowest
possible movement of the saddle. Power
feed is engaged using a lever on the apron
which closes the half nut (or nuts) on the
leadscrew. Disengage the feed just as the
tool reaches the end of the cut, possibly
taking the last bit of the cut manually.
The SC4-510 has a slightly different
arrangement allowing rapid change
between a coarse feed set by the gears

On an SC4, the left lever is for coarse feed, the right is down for fine
feed and up for cross-feed

A cut like this is a good way to check a tool is
on centre height

and a finer feed. A lever on the right of the
saddle is used to engage a further set of
reduction gears for fine feed, photo 11.

The reason for slightly angling the tool
to the left is now obvious- it allows the tip
of the tool to get right into the ‘corner’ of
the work, photo 12. For removing large
amounts of material this sort of tool can
usefully be angled to the right.

For the first cuts | took 0.5mm at a time,
which should suit most small lathes, the
SC4-510 is capable of much deeper cuts.
Once nearly at finished diameter, | set up a
final light cut and after stopping the feed
advanced the tool right into the corner,
then wound it out using the cross slide.
This ‘cleaned up’ the front of the flange to a
good finish.

The tip of a split-point 5% cobZalt HSS drill 7
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Graduations on the tailstock barrel

The next task was to face the end of the
bar to length. Often, | will use the same
tool as for normal turning to do this, but
in this case, | used a right-hand tool set
along the bed, photo 13. With the SC4-510
lifting the feed lever on the right engages
power cross-feed to put on the cut, but
on many lathes you will need to make
the cut manually using the cross-slide
handwheel. Incidentally, as supplied the
power feed lever was very stiff; it eased
up fairly quickly. Care is needed not to be
too vigorous when disengaging the feed
as itis possible to ‘bump’ the lever past the
interlock and switch from one feed to the
other, which is not a good idea!

The smooth finish without a central
bump in photo 14 shows that the tool was
accurately set on the lathe’s centre height.

The next task was to create the central
hole. I started the hole off using a centre
drill held in a tailstock chuck, photo 15.
Normally | would use a short, stiff spotting
drill, but I don't have one large enough
to suit a 10mm drill | followed it with.
Actually, the split point drill, photo 16,
would probably have started perfectly well
without a centre, but ordinary drills will drill
more accurately if started in one. | judged
the depth of the hole using the scale on the
tailstock barrel, photo 17, making it rather
deeper than the length of the finished part.
If you have a smaller lathe, start with a
much smaller drill, say 6mm, then open up
the hole with larger ones.

I finished off the hole with a 13mm drill.
Depending on the required accuracy and
finish required, you could decide to finish

around the bore.
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Parting off under power cross feed

it by boring or reaming, however a future
article will look at these techniques in detail,
so | left the hole drilled.

The final lathe operation was to part off the
bush. Parting is done using tools which cut
on their ends, photo 18, 19. The overhang
of parting tools combined with a relatively
wide cut can make the process a challenge for
beginners, especially when using a light lathe.
It is important to set the tool on centre height

Lathework for Beginners ”

and to use it with confidence, rather than
pecking at the work or allowing the tool to
rub, which will blunt it and lead to trouble.
Reducing the speed of the lathe can make
it easier to feed the tool at a correct speed,
but if the tool struggles a slight increase

in speed or feed can often help. Again, we
will look at parting off and suitable tools in
more detail soon.

| cleaned up the ends of the holes in the
finished bush with a deburring tool, this is a
shaped metal blade in a handle that does a
great job of 'breaking’ sharp edges, photo 20.

If you experience difficult parting off, you
can hacksaw the part from the bar and tidy
up the end by reversing it in the chuck and
facing across. Use the wooden bed protector
mentioned last time to make sure you don't
accidentally cut into the lathe bed!

These first two articles have been a very
brief introduction to the lathe and basic
turning. In the next article we will look at
lathe cutting tools in more detail as well as
'speeds and feeds' m

The completed part, note how parting has left a thin ring of metal

Simple Safety
Like any machine tool, a lathe is capable of inflicting some pretty unpleasant damage but if treated
with common sense and respect you will keep yourself safe and minimise the risk of damage to your
new pride and joy. Naturally, you should always read the manual supplied with your lathe properly
and make sure you understand and follow the safety advice it gives. Here are some of the most
important things you can do work safely, stick to them and they will become good habits you do
almost without thinking:

Always switch machine tools off completely at the end of the day, and check everything is OK
before switching on.

Never over-ride safety switches such as the emergency stop.
Wear sensible clothes, don't allow things drawstrings or cuffs to dangle and tie your hair back (if
you are lucky enough to have plenty!) Don't wear gloves. Workshop overalls are a good investment.
Keep the area around the machine clear and clean so you are comfortable and can move freely.
Before switching on, make sure all accessories, workpieces and tools are securely fixed in place.
Turn the spindle over by hand to make sure nothing will clash.

Make sure feeds and speeds are set correctly.

If using hand-held tools, make sure you know how to do so safely (we will cover such things later).

Mentally rehearse what you will do before you start, make sure you know where the stop switch
is, what levers and handles will stop or start things moving — and which way things will move.

Use supplied guards, or if these are inconvenient or awkward a decent sized piece of
polycarbonate on a magnetic stand makes a very convenient guard.

Use eye protection, especially when turning brass or other materials that can shower chips into
the air.

Never leave a chuck key in its socket, if left in at switch on at best it will damage the lathe bed, at
worst fly across the workshop.

The bush after deburring

31



MODEL ENGINEERS

SHU l' SUBSCRIPTION ORDER FORM

DIRECT DEBIT SUBSCRIPTIONS (uk ONLY)

Yes, | would like to subscribe to Model Engineers’ Workshop CLOS ES
[ Print + Digital: £13.50 every 3 months
[ Print Subscription: £11.25 every 3 months

YOUR DETAILS MUST BE COMPLETED

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

29th December

Address

PRINT + DIGITAL SUBSCRIPTION

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

INSTRUCTIONS TO YOUR BANK/BUILDING SOCIETY

Originator’s reference 422562 @Dm -

NBT® OF DKoo * A 75% discount on your Digital Subscription
AAAress 0f DANK ..o - Access your subscription on multlple devices
et POSICOUE o - Access to the Online Archive dating

ACCOUNE NOIAET ..o back to Summer 1990

SIGNALUTE .. Date ..o,

{Sort code Account number ]

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

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

{Reference Number (official use only) }

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

CARD PAYMENTS & OVERSEAS )

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

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

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

X GRS
g WOR! ,,,Hm MAGAZIME |SERIHG WORKSHOP . :
YOUR FAVOURITE EHNGINEERING WORKSHp

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

Please make cheques payable to MyTimeMedia Ltd and write code V1243 on the back P RI NT S U BSC R I PTI O N

Cardholder’'s name

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

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

SIGNATUIE. ... Date......ccovovcviiin,

 Save up to 23% off the shop price

TERMS & CONDITIONS: Offer ends 29th December 2017. MyTimeMedia Ltd & Model Engineers’
Workshop may contact you with information about our other products and services. If you DO NOT wish
to be contacted by MyTimeMedia Ltd & Model Engineers’ Workshop please tick here: 1 Email 1 Post 1
Phone. If you DO NOT wish to be contacted by carefully chosen 3rd parties, please tick here: 1 Post O
Phone. If you wish to be contacted by email by carefully chosen 3rd parties, please tick here: 1 Email

PO OR O: MOD NEER OR OF
BSCRIPTIO MYTIMEMED!
Q BRID A ORTHA

SUBSCRIBE TODAY

D
DTO A

= >

Please visit www.mytimemedia.co.uk/terms for full terms & conditions CODE V1243



Get your favourite magazine
for less, delivered to your
door when you subscribe
today! o 4 R SIS 0 AL g e

Model Engineers’ Workshop is
ideal for enthusiasts who

operate a home engineering "~ INGIDE |

workshop for both model ® Synthetic Abras;, el
construction or to support an °tal of the vear '
engineering related hobby. & e oy Block
The magazine covers GAN249-260 -

accessories and

attachments, materials and ON DIGITAL
processes. It provides
guidance on the selection,
commissioning and use of
tools and equipment. It is
the essential guide for any
workshop.

machine and hand tools; X d - SAVE 75%

TERMS & CONDITIONS: Offer ends 29th December 2017.
**This digital discount is only available when you subscribe to the ‘Print + Digital’ package. You can still get a great discount on the digital package, please visit the URL stated below for more information.
Please see www.mytimemedia.co.uk/terms for full terms and conditions

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE 'Quote ref: V1243

¢ https://me.secureorder.co.uk/mew/V1243 () 0344 243 9023

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

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



3D Printing for
the Workshop

Darren Conway in New Zealand makes a useful lathe accessory with 3D printing.

with an LOO spindle nose. This style of

spindle nose includes a taper, a threaded
locking ring and a key way as seen in fig. 1.
The locking ring pulls any attached chuck or
faceplate tight against the external spindle
nose taper. The locking ring is rigidly held
in place when a chuck or faceplate is fitted.
If a collet chuck or other tooling is fitted
to the internal taper of the spindle nose,
there is nothing to hold the locking ring
in place and it will loosely revolve and
rattle when the spindle is powered up. In
addition, the exposed key on the external
spindle nose taper is a snag hazard. The
usual solution to this problem is a spindle
nose protector. These provide something to
hold the locking ring in place and to cover
the spindle taper key. They also protect
the precision ground surface of the spindle
nose taper.

The traditional method of making a LOO
spindle nose protector is to start with a
large piece of plastic or aluminium bar and
then convert most of it to swarf. | decided
to take a more modern approach and use
3D printing to make the one shown in
photo 1. In contrast, creating 3D items
starts with nothing and then objects are
created additively. This is true within the
CAD programme and then the additive 3D
printing process.

| use the Designspark Mechanical 3D
CAD application. It is modern, relatively
easy to use and very capable. Most notably,
this application is free. The basic drawing
cycle in Designspark is quite different to
2D and early 3D CAD programs. All drawing
elements start being drawnin2D on a
sketch plane marked with a grid. Once a

I own a Brazilian made Nardini 350 lathe

The traditional method
of making a LOO spindle
nose protector is to start
with a large piece of
plastic or aluminium bar
and then convert most of
it to swarf.
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American long-nose Taper Type L

D
Spindle Nose Size LOO LO L1 L2 L3
Drawnut thread A |UNS|[33/4"x6[41/2"x6(6"x6 |73/4"x6|103/8"x6
Max. taper diameter |8 | [y (338 (3788 | T047s| 73395 76510
Nut face to flange face C | i {7 |75 761 |39 |38
Length of tapernose | D | iy (5088|5633 |7563 3573 3843
Width of key Emm 65 |93 |¥%8s 1505 2540
Height of key F i, 3260|4078 |3936° 8638 (3743

LOO Tapered spindle nose standard

shape is on the 2D drawing plane a switch
is made to 3D mode. The 2D shape can
then be extruded, replicated, shaped and
otherwise modified. Once a basic 3D object
has been created, additional features can
be applied such as chamfers. Objects can
be combined with or cut by other objects.
New elements are added by defining a new
sketch plane in the desired location.

The spindle nose protector started with
two circles to make a washer that was
extruded to make a cylinder. A general
view is shown at fig. 2. | created the thread
profile and extruded this on a helical path
to match the locking ring thread in fig. 3. |

could also have used the same profile to cut
a thread into the surface of a cylinder, just
like on a real lathe. The LOO spindle nose
includes a key way. | added features to the
internal bore of the spindle nose protector
to create a key way, fig. 4. | started by
creating one side of a key way, then
mirrored this to create the other side. | then
copied the complete key way twice to create
a total of three key ways. This is an example
of economy of effort offered by CAD. I only
had to create half of a key way, and then
simply copy and paste to create three. Had

I machined the spindle nose from the solid,

I would have spent a lot of time machining

Model Engineers’ Workshop



3D Printing

LOO Spindle Nose Protector in place
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An overall view of the spindle nose protector in CAD

out the key ways. Given that | don't have a
shaper or slotting machine, it would have
been a time-consuming operation.

Traditional drawings require careful
dimensioning and notes to allow
interpretation during manufacture.
Dimensions are a key source of
manufacturing errors. Traditional
2D drawings often require multiple
components to be drawn on multiple
sheets. Checking fit and dimensions is
an important but tedious process. In 3D
CAD, multiple components can be drawn
on the same sheet (file) to check fit, and
then individually printed. In 3D, all of the
dimensional information is included in a
file exported by the CAD program and read
directly by the printer. This is a significant
time saver because it avoids the need
to add dimensions and check fits across
multiple sheets of 2D drawings.

There are a variety of file formats
produced by CAD programs and read by
printers, but most can communicate with
the STL format. Producing a 3D print is
as simple as sending a file to a 3D printer.

I don't have a 3D printer but the local
public libraries have several each. | just
emailed the file and collected the printed
component shown in photo 2 the next
day. Itis a characteristic of 3D printing
that practically all effort is focused at the
design phase. The 3D printing process is
almost trivial. | chose a low-cost plastic but
a wide range of materials can be specified
including metal.

3D printing offers the model engineer
another option to produce tools and
components. 3D CAD can be used to design
components for traditional machining, but
the benefits are only fully realised when
combined with a compatible computer
controlled process like 3D printing. The
availability of free high-quality CAD
programs and the low cost of 3D printing
services puts this process well within reach.
3D printing makes it possible to include
features that would be impossible or at
least very difficult to machine in the typical
home workshop. The availability of low cost
CAD and 3D printing greatly increases the
capability the home shop machinist. m
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Detailed view of the swept thread profile
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Cross section showing detail of the internal keyways

The finished protector showing detail of the thread and internal key way

Model Engineers’ Workshop



THE PERFECT CHRISTMAS GIFT
DISCOUNT CODE “PRESENT”

Use discount code at checkout.

The CS V6
Boiler

£2149
full price

An innovative angle finder with a digital LCD display.

Both gas &
coal fired

DIGITAL ANGLE FINDER
CONTACT US

sales@machine-dro.co.uk

£18.00

IMC VAT
or EXCLUDES POSTAGE PRICING

BUY ONLINE TAC's apply

www.machine-dro.co.uk

TEL: +44 (0)1992 455921

13kg empty

CASTLE STEAM

Do you have trouble driving
your large Stuart engines?

Castle Steam can build you a boiler that will.
The V6 boiler can produce over 3000cu.in. of steam
per minute @ 100PSI
We are building a batch of 5 boilers. If you are
interested please contact Mike for more information
and a specification sheet.

Also available are advanced kits for traction engine
boilers including Allchin, Burrell, Durham & Nth
Yorkshire, and Ruston Proctor. We build all locomotive
boilers up to and including 5” gauge.

Phone Steve on 07984 920786
or Contact Mike at info.castlesteam@gmail.com

MACHINE-DRO.COUK

measuring tool supplies

OFFER ENDS 31/12/2017
For more Christmas gift ideas visit
www.machine-dro.co.uk

We sell 5000+ quality products for Modellers!
This is just a small selection from the ranges we offer!
Please buy from your local stockist whenever possible. In case of difficulty obtaining
items you can order direct at: www.expotools.com TRADE ENQUIRIES WELCOMED.
Expo Drills & Tools, Unit 6, The Saltems, TENBY SA70 7NJ. Tel: 01834 845150 (Mon to Fri Sam-5pm)

. W covirssso

| These superh guality side
cutters fenture & unigue
lever system that make

substantial labour savings.

“Unique lev

Safety Lock
action reduce i

We stock the entire Albion
Alloys range of superb

effort required

precision metals. Suitable for -

a large number of purposes.
Please visit our website to

view the sizes available -

Code: 78090 Expo Professional 8pe

Super Thin Combination Spanner Set

Locking method:
Sizes 4 - 9Imm have both

Superb # J . open ended and ring spanner,
Quality! & ’ ~, 30 can be used fogether
" # . to tighten nuts against
4 o 4 . each other (fig A)
-
% o

Bpc set contains sizes:
3.2 4,5 55, 6, 7,8 9and 10.
Sizes 4 - 9mm have both open

ended and ring spanner.

I vou are interested in getting an

M\'w.expotﬂolsn com  Albion Alloys Stand please call us!

Code: 77598 Large

110g 0.7mm Loctite
Multicore Solder Roll
Ideal for all wiring applications
in Model Railways.
Maodel Cars, Model Boats ete.

Price: _ c -
Price: £3.95

__

by up o 605!

Hard Wire Cutters ?’/% f«
Expo 2017 Catalogue

Overull length: 190mm
The new Expo
2017 Catalogue is

now available.

i

To get your [ree

2017
CATALOGUE

www.expotools.com

copy please visit
your local model
shop or order

one online at
rww.expotools.com
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SUBJECT INDEX

This index is arranged by Subject, listing Articles, Quick tips and letters to Scribe a Line.
Column five: C = Construction, P = Process, M = Miscellaneous, Columns three and four,
e.g. 228 60 refer to the particular issue and page number. Column six: A = Article, T = Trade, L = Letter, Q = Quick tip, S = Subject.

BENDING LEWIS 249 56 P A G.H THOMAS DESIGN ROLLS CHANGES TO CLASSIC DESIGN
BENDING EDDINGTON 249 70 P A NOVEL IDEAS PIPE JOINING METHODS
BRAZING BANHAM 254 9 S A GUIDE TO SILVER SOLDERING 1 COMPREHENSIVE GUIDE
BRAZING BONDFIELD 254 55 P L FLUXED RODS BRAZING TIPS

BRAZING GEARING 255 62 M L GAS SOURCES GASEOUS SUPPLIES
BRAZING BANHAM 255 67 S A GUIDE TO SILVER SOLDERING 2 COMPREHENSIVE GUIDE
BRAZING BANHAM 256 52 S A GUIDE TO SILVER SOLDERING 3 COMPREHENSIVE GUIDE
BRAZING SALA 257 59 M L BRAZING TORCHES VARIOUS BURNERS

CAD DESIGN REEVE 255 58 M S ATALE OF TWO SCREENS 1 SETTING UP TWO SCREENS
CAD DESIGN REEVE 256 58 M S ATALE OF TWO SCREENS 2 CAD DESIGN TIPS

CHUCKS HAUGHTON 250 17 C A 2 NEW MYFORD CHUCKS 1 INSTALLING NEW CHUCKS
CHUCKS HAUGHTON 251 57 C A 2 NEW MYFORD CHUCKS 2 INSTALLING NEW CHUCKS
CHUCKS JENKINS 258 58 P A FOUR JAW CHUCK KEY MAKING 2ND CHUCK KEY
CHUCKS CHAMBERLAIN 260 20 C A MAKING A LANTERN CHUCK BOLT SHORTENING AID
CLAMPING HINKLEY 255 20 C A LOW PROFILE MILLING CLAMPS CLAMPING THIN WORK

CNC WOOD 258 40 M A AVISIT TO NYCCNC CNC COURSE & OPEN DAY
CNC REEVE 260 9 M A WHICH WAY IS UP? DIRECTION INDICATORS

CNC BUNT 260 46 C A MACH3 EDGE FINDER LOCATING X,Y AND Z EDGES
DIVIDING GABEL 252 45 C A BUILDING A DIGITAL DIVIDING HEAD DIGITAL DIVIDER

DIVIDING HANSEN 252 49 C A MINI LATHE INDEXER SPINDLE INDEXER

DIVIDING MURRAY 256 17 C A MAKING A DIVISION PLATE LARGE MDF TEMPLATE
DIVIDING DOGGETT 260 53 C A HOME MADE DIVIDING HEAD NOVEL DIVIDING HEAD

EDM TUBBING 254 34 P A SPARK EROSION WORKING WITH INCONEL
ELECTRICAL LEONARD 253 52 M L MOTOR CONNECTIONS 3 PHASE MOTOR LINKS
ELECTRICAL LE GRESLEY 256 34 P L REVIVING AN ELECTRIC DRILL REPLACING BATTERY PACKS
ELECTRONIC DUFFER 249 9 C A AN ARDUINO IN MY BOX 1 DATA LOGGING

ELECTRONIC WILSON 249 64 P A ARDUINO CONTROLLED INDEXER NEAT ROTARY TABLE DEVICE
ELECTRONIC DUFFER 250 24 P A AN ARDUINO IN MY BOX 2 MEASURING PERFORMANCE
ELECTRONIC HARTMANN 253 52 M L VFD GROUNDING GROUNDING MOTOR SCREEN
ELECTRONIC WOOD 253 56 C A LASER CENTRING TOOL LASER CENTRING DEVICE
ELECTRONIC FISK 254 54 M L VFD GROUNDING GROUNDING

ELECTRONIC DUFFER 255 27 C A MEASURING LOW POWER LEVELS 3 USING ADYNAMOMETER
ELECTRONIC DUFFER 256 68 C A MINUTE POWER LEVELS USING ADYNAMOMETER
ELECTRONIC JORDAN 259 14 P A INSTALLING AVFD CONTROLLER DETAILED INFORMATION
EXHIBITION WYATT 256 24 M A DONCASTER 20171 DONCASTER 2017
EXHIBITION WYATT 257 54 M A DONCASTER 2017 2 PHOTO REPORT

FILING CRAMMOND 260 30 P A HEAVY-DUTY FILING MACHINE A CLONED FILING MACHINE
FOUNDARY WESSEL 250 9 P A CASTING & PATTERN TECHNIQUES 1 COMPLEX CASTINGS
FOUNDARY WESSEL 251 48 P A CASTING & PATTERN TECHNIQUES 2 COMPLEX CASTINGS
FOUNDARY WESSEL 252 55 P A CASTING & PATTERN TECHNIQUES 3 COMPLEX CASTINGS

GEARS ALDRIDGE 249 46 C A GEAR CUTTER PART 5 CUTTING FIRST TEETH
GEARS ALDRIDGE 249 48 C A EUREKA! BACKING OFF DEVICE PLANS
GEARS ROBINSON 253 36 C A JACOBS GEAR HOBBER MODS 1 ADDING A DIFFERENTIAL
GEARS ROBINSON 254 67 C A JACOBS GEAR HOBBER MODS 2 EXTENDING CAPABILITIES
GEARS ROBINSON 255 40 C A JACOBS GEAR HOBBER MODS 3 EXTENDING THE CAPABILITIES
GEARS ALDRIDGE 256 64 M A GEAR CUTTER - EXTRAINFO REVISED INDEXING TABLE
GEARS PACE 257 9 P A WARCO IMPERIAL CONVERSION CUTTING IMPERIAL GEARS
GEARS THYER 258 67 C A MAKING GEARS ON AMYFORD 1 PROCESS EXPLAINED

GEARS THYER 259 18 C A MAKING GEARS ON A MYFORD 2 INVOLUTE HOBBING PROCESS
GEARS SIMPSON 260 70 P L GEAR HOBBING GEAR MAKING ADAPTOR
GRINDING COX 251 25 P A BENCH GRINDER MODIFICATIONS ADDING A CHUCK

GRINDING ASHTON 260 60 C A ACUTE SYSTEM GRINDING HEAD 1 DUAL GRINDING TABLE
INDEX CHAMBERLAIN 249 37 M A INDEX FOR ISSUES 237 TO 248 INDEX FOR ISSUES 237 TO 248
INDEX CHAMBERLAIN 260 70 M L MEW COMPLETE INDEX LIST FULL INDEX LIST

INST/SERV INCHANGA 249 30 P A MYFORD 7 LATHE MODS 3 TAILSTOCK MODIFICATIONS
INST/SERV TINEY 249 4 P A SIMPLE TAILSTOCK READOUT ADDING AFIXED STEEL RULE
INST/SERV INCHANGA 250 45 P A MYFORD 7 LATHE MODS 4 CARRIAGE MODIFICATIONS
INST/SERV DAWES 251 14 P A SEIG MILL COUNTERWEIGHT SXC2P MILL MOD

INST/SERV LEONARD 251 35 C A MILLING MACHINE AND LATHE VFD VARIABLE FREQUENCY DRIVES
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THE INSTRUMENT EXPLAINED
LATHE TOOLING

LATHE TOOL HEIGHT SETTING
MAKING THE KEYS
MACHINING DESCRIPTION
INDEXING & TAPER TOOLING
MAGNETIC MOUNTED LAMP
FINISHING & MAINTENANCE
NOVEL COOLANT HOLDER
EASILY MADE USEFUL ITEMS
LASER CENTERING AID
MINIATURE MODELS

AN UNOBTRUSIVE LOCK
THREE KNURL DESIGNS
PULL-OUT PLANS
AUTOMATED FEED

SETTING JAWS PARALLEL
MIRROR TIP

REPEATABLE CUTS
STORAGE IDEAS

EXTENDING SWARF GUARD
3D PRINTED PULLEYS
MILLING V BLOCKS

CLAMP MODIFICATION
SMALL TAP TECHNIQUE
LOW COST DRO
INEXPENSIVE DEBURRER
LARGER TOOLING HOLDER
CLAMPING BOLT MOD
MODIFIED NAILS

4 )AW CHUCK SET UP
FLEXIBLE PACKING

NEAT CUTTING AID
REFILLING OIL RESERVOIRS
EMERGENCY POWER TRIP
SAFETY CUT-OFF SWITCH
MAKING BASIC PARTS
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MINIATURE LATHE BELT SANDER 2
SOLDERING BANDSAW BLADES
MIKE'S WORKSHOP

WISHBONE SHARPENER REVISITED
DRILL SHARPENING 1

DRILL WEB THINNING

DRILL SHARPENING 2

WORKSHOP DIET

HANGING AROUND

HOBBY WORKSHOP TECHNIQUES 1
TAPER SETTING

SIMPLE MORSE TAPER ARBOURS
LONG LATHE THREADING GUIDE 1
LONG LATHE THREADING GUIDE 2
SCREW CUTTING GAUGES

LONG LATHE THREADING GUIDE 3
LEHMAN ARCHER AND B.A. TAPS
MORE ON B.A. THREADS

DRILLING LONG BARS

QUICK CHANGE REAR TOOL POST
CARBIDE INSERT TOOL HOLDER

A LATHE TAILSTOCK TURRET
PROTOTYPING TOOLS 1
COMPOUND CURVES

TOOL HEIGHT GAUGE

PARTING OFF TOOL

MIKE'S WORKSHOP

ATREATISE ON STEADIES
LATHEWORK FOR BEGINNERS 1
AXMINSTER SELF CENTERING VICE
ENGINEER'S TRADE VICE
SHOP-MADE ANGLE VICE

ONE MAN AND HIS 7 LATHES

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE

ONE MAN AND HIS LATHE
GASLESS MIG WELDER CONVERSION
MENDING FENCES
CONDENSATION PROBLEMS

COMPLETING CONSTRUCTION
BANDSAW BLADE REPAIRS
CUTTING ANGLES ON BANDSAW
RE-DESIGNED SHARPENER
USING A CUTTER GRINDER
ENHANCING DRILLS

USING ACUTTER GRINDER
STORAGE IDEAS

LATHE TOOL STORAGE
TAPERED PULLEY SHAFT
TAPER SETTING

TAPER ARBOURS DISCUSSED
LONG THREADING TOOL
LONG THREADING TOOL
GAUGE QUALITY EXAMINED
LATHE THREADING GUIDE
B.A. TAP HISTORY

THURY THREAD LINK
DRILL/TAPPING LONG BARS
MYFORD 7 REAR TOOL POST
NOVEL TOOL HOLDER

A USEFUL ACCESSORY
LATHE TOOLING

BALL TURNING DEVICE
HEIGHT SETTING GAUGE
PARTING OFF TOOL

BALL TURNING TOOL

USING STEADIES

THE LATHE EXPLAINED

AN UNUSUAL VICE
AXMINSTER TRADE VICE

AN ANGLED JAW VICE
UNUSUAL MACHINE MIX
BOXFORD CUD
CVATOOLMAKERS' LATHE
COLCHESTER CHIPMASTER
HARRISON M300
TAIWANESE AL150

ZYTO

MYFORD 254

LORCH LATHE 1

LORCH LATHE 2

LORCH LATHE 3

USEFUL UPGRADE
WOODWORK PLANER MODS
USING SILICA GEL

INDEX BY AUTHOR, SUBJECT,
ISSUE AND PAGE NUMBER

ADDISON
ALDRIDGE
ALDRIDGE
ALDRIDGE
ALLEN
ASHTON
ASHTON
ASHTON
AXA
BANHAM
BANHAM
BANHAM
BARCZI
BARCZI
BERRY
BERRY
BERRY
BERRY
BIRD
BONDFIELD
BONDFIELD
BOWMAN

WARCO WM-16 MILL DRO

GEAR CUTTER PART 5

EUREKA!

GEAR CUTTER - EXTRAINFO
SHOP-MADE ANGLE VICE
UNIVERSAL SCREW FIXTURE 1
UNIVERSAL SCREW FIXTURE 2
ACUTE SYSTEM GRINDING HEAD 1
INSURING HOBBY EQUIPMENT
GUIDE TO SILVER SOLDERING 1
GUIDE TO SILVER SOLDERING 2
GUIDE TO SILVER SOLDERING 3
SIMPLE DEBURRING TOOL

EASY SETTING

LONG LATHE THREADING GUIDE 1
LONG LATHE THREADING GUIDE 2
LONG LATHE THREADING GUIDE 3
FLEXIBLE LAMP MOUNT
MYFORD SUPER 7 DRO

TIP-TOP TAPPING TIP!

FLUXED RODS

CONE LENGTH INCORRECT
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DAWES SEIG MILL SPINDLE LOCK 258 43 MILLER THE SCISSORS KNURL 251 56
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DOGGET DRILL SHARPENING 2 257 32 MITCHARD HACKSAW GUIDE 258 51
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DUNN CENTRE HEIGHT SETTING 256 63 PRIOR MYFORD CARRIAGE LOCK 252 13
EDDINGTON NOVEL IDEAS 249 70 REEVE ATALE OF TWO SCREENS 1 255 58
ETGART SEIG SPINDLE LOCK 260 71 REEVE ATALE OF TWO SCREENS 2 256 58
FINCH FITTING MACHINE MOUNTS 253 61 REEVE WHICH WAY IS UP? 260 9
FISK VFD GROUNDING 254 54 ROBINSON JACOBS GEAR HOBBER MODS 1 253 36
GABEL BUILDING A DIGITAL DIVIDING HEAD 252 45 ROBINSON JACOBS GEAR HOBBER MODS 2 254 67
GARNER SAFER QUORN ELECTRICS 257 14 ROBINSON JACOBS GEAR HOBBER MODS 3 255 40
GARRETT SLIDE TRANSPLANT 259 30 ROBINSON MORE ON B.A. THREADS 257 58
GEARING GAS SOURCES 255 62 SALA BRAZING TORCHES 257 59
GEORGE A BENCHTOP BANDSAW 259 67 SHAW LATHE TOOLS FROM OLD FILES 253 9
GILL CLAMP PACKING 258 51 SHAW LITTLE GOODIES 259 27
GODLEY HANGING AROUND 256 34 SIMPSON GEAR HOBBING 260 70
GORIN UNIMAT SL1000 TOP-SLIDE 260 27 SIMS CONDENSATION PROBLEMS 252 31
GRAVES COMPOUND CURVES 255 48 SLOW WORKSHOP MACHINERY MODELS 259 40
GREEN ONE MAN AND HIS LATHE 252 67 SMITH EXTENDING SWARF GUARD 251 55
HANSEN MINI LATHE INDEXER 252 49 SMITH CARBIDE INSERT TOOL HOLDER 252 30
HARRIS CENTEC MILL POWER FEED 250 52 SMITH PROTOTYPING TOOLS 1 255 9
HARTMANN VFD GROUNDING 253 52 SMITH PROTOTYPING TOOLS 2 256 48
HAUGHTON 2 NEW MYFORD CHUCKS 1 250 17 SMITH BOTTLE FEEDING ATIGER CUB 260 15
HAUGHTON 2 NEW MYFORD CHUCKS 2 251 57 STEVENSON 3D PRINTED PULLEYS 251 55
HEARSUM DRUMMOND M MADE FROM PARTS 252 22 STEVENSON A TREATISE ON STEADIES 259 59
HINKLEY VICE ALIGNMENT 249 52 THORPE ONE MAN AND HIS LATHE 251 68
HINKLEY LOW PROFILE MILLING CLAMPS 255 20 THYER MAKING GEARS ON AMYFORD 1 258 67
HOCKIN TAPER SETTING 254 54 THYER MAKING GEARS ON A MYFORD 2 259 18
HUGHES BANDSAW ARM STOP 258 28 TINEY SIMPLE TAILSTOCK READOUT 249 41
INCHANGA MYFORD 7 LATHE MODS 3 249 30 TUBBING SPARK EROSION 254 34
INCHANGA MYFORD 7 LATHE MODS 4 250 45 TURNER TOOL HEIGHT GAUGE 254 14
INCHANGA SIMPLE MORSE TAPER ARBOURS 259 46 VANE QUICK CHANGE REAR TOOL POST 251 9
JACKSON ONE MAN AND HIS LATHE 253 28 WALKER DRUMMOND LATHE TAILSTOCK FEED 253 43
JACOBS TOOL HEIGHT INDICATOR 251 23 WALKER KEEPING YOUR COOL(ANT) 259 13
JACOBS AN EASY QCTP 258 17 WESSEL CASTING & PATTERN TECHNIQUES 1 250 9
JACOBS FIXING A MYFORD CROSS SLIDE 260 67 WESSEL CASTING & PATTERN TECHNIQUES 2 251 48
JENKINS DENSITY IN THE HOME WORKSHOP 251 45 WESSEL CASTING & PATTERN TECHNIQUES 3 252 55
JENKINS FOUR JAW CHUCK KEY 258 58 WESSEL MODERN FLUTE MAKING 1 256 40
JOHNSTON MAKING A VALVE ROD COUPLER 256 35 WESSEL MODERN FLUTE MAKING 2 257 60
JOHNSTON INTERNAL AND EXTERNAL SPLINES 260 16 WESSEL MODERN FLUTE MAKING 3 258 53
JOHNSTONE ONE MAN AND HIS LATHE 254 17 WILLSON SEEING ROUND CORNERS 249 52
JOLLIFE OFFICE TO WORKSHOP 252 64 WILSON ARDUINO CONTROLLED INDEXER 249 64
JORDAN INSTALLING A VFD CONTROLLER 259 14 WINSPUR MYFORD MANDREL LOCK SPANNER 255 64
KENT ONE MAN AND HIS LATHE 257 27 WINTER ONE MAN AND HIS LATHE 256 27
KILDE MINIATURE LATHE BELT SANDER 1 249 24 WINWOOD TAILSTOCK MOD 255 45
KILDE MINIATURE LATHE BELT SANDER 2 250 66 WOOD CONSISTENT BANDSAW LENGTHS 250 22
KNIGHT MILLING HEXAGONS 250 62 WOOD LASER CENTRING TOOL 253 56
KNIGHTS TOOLHOLDER MODIFICATION 254 45 WOOD COVMAC LATHE RESCUE JOB 254 50
LE GRESLEY REVIVING AN ELECTRIC DRILL 256 34 WOOD TOOLHOLDER MODIFICATION 255 45
LENGERT MILLING ROUND BARS 252 13 WOOD WORKSHOP SAFETY RAIL 256 62
LEONARD MILLING MACHINE AND LATHE VFD 251 35 WOOD AVISIT TO NYC CNC 258 40
LEONARD MOTOR CONNECTIONS 253 52 WOOD DRILLING LONG BARS 259 70
LEONARD TIME FOR A LATHE BED REGRIND? 254 58 WOODING SOLDERING BANDSAW BLADES 252 9
LEWIS G.H THOMAS DESIGN ROLLS 249 56 WYATT DREMEL 3D40 IDEA BUILDER 1 251 17
LEWIS ROTARY TABLE ALIGNMENT 252 40 WYATT DREMEL 3D40 IDEA BUILDER 2 252 35
LEWIS AN EMERGENCY REPAIR 254 21 WYATT CLARKE CSM210 MITRE SAW 253 34
LEWIS VERTICAL SLIDE TRANSPLANT 258 34 WYATT SCREW CUTTING GAUGES 253 60
MANDREL DRILL PRESS UPGRADES 259 28 WYATT DONCASTER 20171 256 24
MANNERS WORKSHOP STORAGE SOLUTIONS 250 22 WYATT LEHMAN ARCHER AND B.A. TAPS 256 46
MAUREL WISHBONE SHARPENER REVISITED 251 64 WYATT DONCASTER 2017 2 257 54
MAUREL DRILL WEB THINNING 257 17 WYATT A SIMPLE FLY CUTTER 259 69
MEACLE ONE MAN AND HIS LATHE 255 34 WYATT LATHEWORK FOR BEGINNERS 1 260 40
MILLER ONE MAN AND HIS 7 LATHES 250 56 ZAEGEL TOOL HEIGHT GAUGE 255 62
Credits

This index is compiled by Barry Chamberlain. Sadly supplies of Barry's computerised version CAHW are now sold out. For information
of alternative computer searchable indexes please visit: www.model-engineer.co.uk/news/article/indexes-to-model-engineers-
workshop/19778
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The 2017 Christmas

Challenge

on the Model Engineer Forum watching

progress with the Christmas Challenge.
To refresh the memory, the challenge was
to make a pair of candlesticks, of any size,
but of at least two suitable materials. The
criteria for judging were:

1. Finish - are they well made.

2.Design - do they work properly and look
nice.

3. Match - how well do they match each
other.

Things got off to a shaky start when
Dave 'Silly Old Duffer’ made several clearly
photoshopped entries that had the judges
despairing if anyone would make a proper
entry. Clearly this lighthearted competition
was going to be treated as it was meant - a
bit of workshop fun. Things went down
to the wire with the short deadline (to
make sure the winners could feature in
this Christmas issue), but in the end, we
had a decent crop of entries. One potential
entrant retired hurt - having misread the

I t's been an interesting few weeks over

DrDave took a straightforward approach.

deadline as the 10 December.

The first entry came for ME's own diarist,
Geoff Theasby, photo 1. In his own words:
“Candlesticks made from mild steel, yellow
Dymo tape and acrylic tubing & rod. All
found in the scrap box, indeed the candle
was marked ‘Decimal currency 2p), so it is
at least 40 years old. The steel bases could
also be old CDs. If you don't have any, get
off to your local charity shop and buy a
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couple of Barry Manilow or Pan Pipes CDs.
Either way, they are resistant to tipping, in
the choppy waters of the Norfolk Broads
or in order to withstand the celebrated
Grand Union Bore. They are rather like

a Captain's Decanter, at least if you are
captain of a Monitor... | had the had the
idea at 7am Thursday morning and the
job was done by 5pm. If you don't ‘get it
they are modelled on canal boat engine

SillyOldDuffer mixed some interesting
materials...

exhaust stacks. My lathe wasn't big enough
to face the ends, not having a Steady, but

| realised | could square off the ends in the
mill. Acrylic resists burning, but melts, so it
should be safe, with care. Then, on Friday, |
had another idea, in collaboration with Mr
Kipling, using preassembled foil, pastry,
filling, and icing. The cherry was surgically
removed and a pin drill used to mount the
candle-holder without cracking the icing.
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Nick Farr’s entry certainly looked gbod.

This had the advantage that | could eat
them afterwards, although the candles
were a bit chewy. It took longer to find the
Cherry Bakewells in the local shops, that it
did to make them into candleholders.”

Next across the line was DRDave who
was a touch more succinct with his model
candlesticks for model engineers, photo 2.

By now, SillyOldDuffer had realised
a genuine entry was needed, and some
impressive work in Fusion 360 produced
an ambitious design, which almost became
reality, photo 3. Sadly, planned aluminium
rotors didn't work and the replacement
pie-dish design failed to inspire the judge's
confidence, photo 4.

Next across the line was a pair of more
traditional design from Roderick Jenkins.
Made of brass and aluminium those stems
combine both helical milling and a taper,
photo 5. Even more impressive was he use
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Rod Jenkins went traditional with some
challenging machining...

of a hand graver to do the finishing detail,
photo 6.

John MC showed ingenuity by sticking
a candle in a short tube spanner, photo 7,

then using a Christmas tin for atmosphere.

If he had made a pair could he have won?

Scraping in just 57 minutes and 52
seconds before the deadline, Nicholas Farr
certainly got a Christmassy feel with his
matched pair from brass parts and splined
steel rod.

After burning as much midnight oil as
candle wax the judges, decided that the
outright winner and Christmas Champion
2017 was Rod Jenkins. He wins a workshop
multimeter, kindly donated by Chester
Machine Tools.

Finally, an honourable mention goes
to Gary Ayres who sent me a picture of
some candlesticks he made a little while
ago, photo 9. By his own confession he's

Candlestick Challenge ”

..and a rare appearance of the endangered
hand-graver.

candlesticks by Gary Ayres.

disqualified as no two are the same. He says
the materials are walnut, aluminium, brass
and recycled car engine parts. The machines
used were a Coronet Major woodturning
lathe, Amadeal metal lathe, Dore Westbury
mill and a rotary table with dividing head.
Congratulations to all our entrants for
lighting up our lives with their entries! m
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Using Syntnetic

Abrasives for
Polishing on the Lathe

Chris Gabel looks at some alternatives to traditional abrasives.

An unpolished piece.

ynthetic abrasives come in both
Sroll and pad form. We know them

originally as Scotchbrite pads and
scrubbers used for both domestic and
commercial finishing and polishing tasks.
There are also a variety of unbranded
materials which work equally as well. The
material is made from spun polypropylene @24
or nylon with the abrasive being bonded
to the fibres of the pad. They come in two -
ranges, the first replicating silicon carbide 25
or sandpaper abrasive grades. There is a

220
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The abrasive protrudes from the holder.

second range which replicates the three
main grades of wire wool. Machine Mart
in the UK sells a range called ‘synthetic
steel wool' and they come 120, 320, 600,
and 1000. Ebay sells a variety of pads and
rolls as well.

I have found that these materials are
a good replacement for bits of silicon
carbide wet or dry paper and have found
them particularly useful when trying to
polish and finish cast iron turnings on the
lathe. Additionally, the courser grades
are excellent for stripping corrosion from
rusted bar or rod stock. For either task,
the best results are obtained by using the
grades in order, incrementally one after
the other.

Construction of the tool was simple.
Stresses on the holder are not as great
as on a cutting tool holder and basic mild
steel is appropriate.

The Abrasive holder was turned
and milled from a 24mm bar. A20mm
diameter hole was drilled in one end
to form a 25mm deep cup. The 10mm
square shaft was made by a simple milling
operation, rotating the bar 90 degrees for
each cut.

The abrasive pad is formed by cutting
a rectangle of material which is well
oversize for the cup. Itis then rolled and
“stuffed” into the cup with a good portion
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Alternative Abrasives

The abrasive pad is fed in under pressure.

Polished f/ywheel,-holder and abrasives.

protruding. The idea is that when placed
in the lathe tool holder it can be fed into
the work to be polished with a good but
moderate pressure. It should be oversize
so that the pressure of forcing it into the
turning work makes the abrasive mould

itself to the contours of the work. | found
that a simple lubricant such as WD40
helps in keeping the abrasive clear, and
aids in the polishing process. m




.\ SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED

CONTROL FOR LATHES AND MILLING MACHINES

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

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 ML7, Super 7, BOXFORD, & RAGLAN lathes, Wood turn-
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connection to drive, and supplied with wiring diagram.
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Controllers are now covered by a
10-Year Warranty
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boxed e Tailstock Die Holder
* Drills e Tap Wrenches

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

Q Tracy TO OlS Ltd Fax: 01803 328 157

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




he development and

design of 3

Screwcutting Clutch

Screwcutting Clutch ”

for the Myford ML?7

Graham Meek recounts how he came to revise his design for the ML7 and gives
advice on its making and use - Part 2

he next part to be made was the
I Main shaft to replace the existing
tumbler reverse shaft. This was made

from EN24T but EN8M could be used if
preferred. The oil holes are the same size as
those in the input and idler shafts. These
ideally need to be at 3 o'clock when the
shaftis locked in place. This position allows
for a steady dribble of oil from the central
reservoir. The tapped hole in the end of the
shaft has been purposely left unspecified. |
did specify 2 BA at one time but | have since
been made aware that on some Myfords
this is M5. As | cannot say for sure if this is
true it will pay the reader to check before
tapping this hole. One important point
that needs to be made clear from the start
and that is the /2" BSF thread needs to be
screwcut. There is in essence a very small
area for the main body to butt up against
on the headstock casting. A drunken thread
will push that main body out of square and
all the readers careful workmanship on
the main body will count for nothing. An
undercut is provided for the screw cutting
tool to run into and it does not weaken the
part at all. The undercut is detailed on the
drawing and is based on a DIN standard,
various sizes of which I use on all my work.
A small radius stoned onto the 90-degree
corner, and at the intersection of the
45-degree angle and the front face will
take care of any sharp corners that might
cause stress cracking. Those readers with
screwcutting carbide inserts might also
like to know that these styles of undercuts
are available as a carbide insert. Resist all
temptation to size the thread using a ‘die’.
In my experience this will ruin any screwcut
thread. The whole idea of screwcutting
this thread is to ensure concentricity and
squareness. Thread form is taken care of by
a correctly ground screwcutting tool with
the appropriate radius stoned on the tip,
(a set of thread pitch gauges are handy for
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A -

getting the tip radius correct). The crests of
the thread can remain flat as they serve no
purpose. To gauge the actual thread, | would
recommend tapping a 2" BSF hole in a scrap
of material and using this. | have screwcut
too many threads which have turned out
wrong by using a commercial nut that the
above method is the only one | use. The size
of the hexagon was chosen as most home
machinists have a socket set and these days
many of these sets come with a spark plug
socket. This extended socket is ideal for
fitting this shaft to the lathe.

Some readers may notice that there are
several parts on this attachment that have
been ground, this is not really required. A
good turned finish is all that is necessary. |

Phil proctor’s S7 Tufnol gears, &ourtescy of bl’u’/ Proctor

have the convenience of a toolpost grinder.
This allows me to produce several different
parts and then have a session bringing

the parts to their respective diameters,

the lifetime habits and requirements of

a Toolmaker die hard. The outer faces of
the dog clutch gears have been ground

to provide not only for embellishment but
to remove the burrs thrown up from gear
cutting. Luckily, | was helped out by Phil
Proctor when it came to cut the gears. | sent
up the prepared blanks and Phil produced
the gears on his gear hobber. This saved me
a great deal of time. Which when the ML7
prototype was being manufactured, time
was in short supply. As | also had designs
on going for the Warco BH600, the Sieg C3,
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Warco Mini-lathe, Wabeco and the Emco
Compact 8. The Warco BH600 was a direct
spin off from a contact with Graham Howe,
who was of considerable help with the
dimensions of his ML7. Normally | would
generate drawings for single point cutters
to cut all the gears for my attachments.
However, as many people do not like using
this method of gear manufacture, and as
these 20 DP 14.5 degree PA cutters are
available commercially | have not drawn
them this time. When the S7 went public
many of those who conspired to assist

in proving the design on their later spec
machines, (Messrs Ken Willson and Tony
Pratt in particular) decided to move away
from the phosphor bronze input gears that
were originally used on the S7. Ken Willson
used Nylatron GSM a plastic material,
which is a version of Nylon 66 loaded with
Molybdenum Disulphide. Others have used
‘Delrin’ with good success and this was the
chosen material when | designed the Mini
Lathe versions of the clutch. Phil Proctor
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used Tufnol for both these gears as well as
adding ball bearing races for them to rotate
on, photo 12. Despite these materials being
much softer none of these replacement
materials have shown any signs of wear

or distress. This also goes to show that

Sélector shaft

the forces involved during engagement
and disengagement are far less than some
critics realise. If anything, | suspect the
softer gear material is no doubt acting

as a shock absorber due to the inherent
resilience of the material.
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When it came to the ML7 | decided to
use Tufnol for the first input gear that was
in contact with the spindle gear and the
outer dog gear. However due to the small
number of teeth in the second idler gear
that transmits the drive from the Tufnol
gear to the inner dog gear | decided to stick
with phosphor bronze. Upon reflection
| see no reason why this gear cannot be
made from free cutting mild steel, or may
be one of the plastics mentioned above.
The dog gears themselves were made from
EN8M, as was the dog clutch itself. The dog
gears rotate on a phosphor bronze bush.
There is a very slight head on this bush to
stop the bush migrating out of the gear
during use. This bush can with advantage
be made from Oilite stick, if the reader has
access to this material. Ideally the bushes
should be pressed in. However, when there
is a thin wall section to the bush, as in this
case; this can cause problems with the
bore of the bush closing in after fitting.
Especially if the ‘press fit' tolerance was a
little over enthusiastic. Unless the reader
is confident with his or her ‘press fitting,
then | would recommend retaining the
bush with Loctite retainer, or the equivalent
that is oil tolerant. One point to mention
about the dog clutch and that is the width
of the selector plate groove. This needs to
be matched to the selector plate, so before
producing this groove be sure to read my
notes on the selector plate.

The output sleeve of the unit is made
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Clocking 5mm hole on S7 Selector shaft to produce flats, note additional clamp for ball handle
locking flat

from silver steel which has been hardened normal turning work and rotating at much
and tempered to a dark blue. This part higher speeds than when screwcutting.
needs to be hardened to help stop the Permanently fitted in the one end of
main shaft ‘picking up’ on the soft silver the output sleeve is a modified No 404
steel of what would be the output sleeve. Woodruff key. This is what the dog clutch
It has to be remembered that this unit also slides on. A press fit is ideal but could be
provides fine feeds when the lathe is doing detrimental on a hardened part due to
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the proximity of the key to the end of the
component. It would be all too easy for
the output sleeve to crack from too heavy
a press fit on the woodruff key. A much
safer bet would be to make the woodruff
key a nice sliding fit and retain the key with
Loctite 603 Retainer or similar. The keyway
at the other end of the sleeve is where a
standard Myford gear sits to provide drive
to the quadrant or banjo gear train. This is
the standard Myford key normally used at
this location, but it may need shortening
slightly, if my memory serves me correctly.
Silver steel is also used for the input and
idler gear shafts, photos 15 & 16, but this
time these are left soft, or in the ‘as supplied
condition’. It will be seen in photo 17, that
there are two black felt tip marks on these
pins. This represents where the oilways are
and their preferred location after fitting.
For those readers who do not want to use
a circlip on the idler shaft to retain the gear.
Awasher which is retained by a ZerK or
other type of oil nipple will do the job. The
shaft however will need to be shortened to
accommodate this change. Also note that
an undercut is provided for the idler shafts
to firmly butt up against the main body.
Do not be tempted to put a large chamfer
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around the hole to compensate for a radius
left by the turning tool at this junction. The
end abutment face of the shafts is designed
to go hard up against the main body. Any
gap left at this point from a poorly seated
shaft will allow lateral movement of the
idler gears. If sufficiently large enough, this
movement could allow the idler gears to
make contact with the opposite dog gear
as well as the one that particular idler is
intended to drive. This undercut does not
have to be that deep 0.25 mm, or 0.010" is
more than enough. Provided the radius on
the undercutting tool does not exceed 0.13
mm, or 0.005". This order of radius is more
than sufficient to stop any fatigue cracking
that might occur.

The selector is also made from silver steel
but, in the prototype, this was hardened
and tempered to dark straw. However,
this was not carried out until after a trial
assembly was carried out, (see shimming
notes on the selector plate below). Again,
where the selector plate butts up against
the selector a small undercut is provided to
clear any radius left by the turning tool. The
8" ball bearing that works in the location
vees will wear a track in a soft silver steel
selector. Over time this will reduce the

effectiveness of the vee location and may
even provide intermittent engagement.
This in turn will put a circular vee groove

in the thread being cut where one is not
wanted. This selector works in a mild

steel sleeve rather than the directly in the
aluminium main body. The reason for this

is due to the loading imposed by the ball
bearing on the surrounding aluminium
bore, as it slides up the side of each vee.
Over time the soft aluminium would deform
due to the ‘point loading’ of the ball bearing
and the selection action would become
very notchy. Using a steel liner alleviates
this problem, but don't be tempted to ream
the ball bearing hole /8" as the ball bearing
will probably jam in the hole. It needs to
have some clearance, and | have found that
drilling a 3 mm hole followed by a 3.3 mm
drill gives a nice easy fit on the ball bearing.
The 2.6 mm diameter hole is to receive

the end of a cup-point M3 grubscrew. This
orientates the sleeve as well as retaining it.
This screw just needs to be lightly nipped
up. Too much over tightening of the M3
grubscrew will distort the sleeve and make
the selector shaft stiff to operate. A drop of
‘nail varnish’ down the hole after fitting the
M3 grubscrew will ensure it does not move
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Input Shaft

and that the grubscrew can be removed
easily later. Be sure to get permission for
the use of the nail varnish if needed and

it might be wise to explain why it is being
used needed. Again, other constructors of
the S7 version have deviated from drawing
and made the liner bush from phosphor
bronze and cast iron.

Provision has been made for fitting a
shim at the end of the selector where the
selector plate sits. The size of the shim
will need to be determined on assembly.
The purpose of the shim is to ensure that
the dog clutch sits centrally in between
the two dog gears. The use of a feeler
blade either side of the dog clutch is the
easiest way to assess what is required.
This position is determined initially by
the position of the main vee groove in
the selector. It may even mean some
material has to come off the end face of the
selector, (using the undercutting tool for
this operation is the best option as there
is less chance of damaging the location
diameter), rather than fitting a shim. Hence
the reason to do a trial assembly before
hardening and tempering. It could also be
possible that there is no need for either
of these measures as the parts are OK as
manufactured. What is not needed is the
ball handle saying the clutch is in neutral,
(i.e. vertical), but there is still drive being
transmitted to the leadscrew because the
dog clutch is fouling one of the dog gears.

The selector plate is made from gauge
plate or ground flat stock as it is more
commonly called these days. In my
experience this material is seldom ‘on
size’ more often than not the material
is ‘oversize' and this varies on the size of
the material section. | usually bank on
the material being between 0.03 and
0.05 mm above size, so it always pays to
check. The plate wants to have about 0.05
mm clearance in the dog clutch groove.
Too much clearance and this will affect
the amount of dwell in the clutch before
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things start to happen. It is not critical, or
detrimental to the action of the clutch,

but something that needs to be borne in
mind during manufacture. The plate also
wants to be flat when finished. If there is
any bow or bend in the plate then this will
cause binding, which is not good for the
selection process. Placing the plate on a
surface plate or the ‘stoned’ surface of the
milling machine table will verify flatness.
Placing the plate first on one side and then
the other whilst applying finger pressure to
each end of the plate in turn, will show-up
any bend as a seesaw motion. Correcting
any deviation is a simple matter. Rest the
plate on two pieces of mild steel bar, say
12mm square on a firm surface. Not the
machine table or the surface plate. | have a
large piece of BMS about 50 mm thick and
150 mm square for this purpose. The top
face was machined at some point to provide
a flat surface. Keep the centre-line of one
bar just inside the scallop that fits around
the dog clutch, but not right out on the

Idler Shaft

Screwcutting Clutch ”

ends by the two ears of the scallop. These
ears will bend the easiest and make things
awhole lot worse to correct. Place the other
bar at the extreme end where the selector
hole is, keep the centreline of this 12 mm
bar level with the edge of the plate. Placing
the plate on these two bars, bowed or
cupped side down hit the exposed side with
a Nylon faced mallet. Gentle but firm blows
are all that are needed. If the constructor

is too enthusiastic he or she will have to
turn the plate over and start again from the
other side. | find checking with a steel rule
held against the plate and up to the light;
after each blow, to be the quickest and best
inspection method. If no light can be seen
then the part is past inspection, but be sure
to do an across the corners check as well,
not just up the middle. When it comes to
fitting the plate to the unit be sure to check
there is no fouling condition with the input
oridler gears. If there is, some local fettling
of the selector plate is required.

The selector shaft, photo 13, is a simple
between centres turning job, with a little
screwcutting job on the one end. A BSF or
Brass thread, (26 TPI), can be substituted
for the M8 x 1 mm pitch thread if preferred.
Just remember the tapped hole up the
centre of the shaft used to lock the
operating shaft when making any changes.
The drawing shows the dimension for the
standard-length shaft as well as the shorter
version for those lathes with the Sparey
gearbox. The two holes for the selector
operating shaft and the peg that locates the
trip lever, need to be produced at the same
setting to maintain alignment. The flat for
the ball lever grubscrew also needs to be
fairly accurately located otherwise the lever
will indicate neutral at some weird angle.
Photograph 14 shows the setup used on
the S7 selector shaft for those without a
dividing head. Provision has been made to
fit a standard Oilite bush in the main body
extension.

To be continued
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-Nhancements to
he Sieg Super XI1L

Over the years Mike Cox has added some useful enhancements to his SX1I,
focusing on the table. Part 2.

The motor mounting plate.

The motor mounting plate, fig. 8, was
made from a piece of 3 x 50 mm steel strip
75mm long. This required some fairly careful
marking, centre punching and drilling
especially for the motor mounting screws.
The motor was then mounted on the plate,
photo 14, to test that it fitted well.

The dog clutch.

The motor and feed screw are coupled

or uncoupled using a simple dog clutch,
photo 15, that engages or disengages with
the pins in the motor shaft and feed screw
extension.

The dog clutch was made from a length
of 12 mm round brass. This was faced,
knurled for a length of 28 mm and then
drilled out 6 mm to a depth of 28 mm. It
was then parted off at 25 mm. A diametric
cut was made with a 1.5 mm slitting saw to
a depth of 12 mm at one end and another
diametric cut, at right angles to the first
was made on the other end to a depth of 3
mm. The finished piece should slide easily
on the motor shaft and on the lead screw
extension.

Attaching the motor mounting
plate to the mill table.

This is a tricky operation because it is
important to get the shaft of the motor
lined up with the feed-screw extension.
The first step was wind the mill table as
far to the right as possible. The feed-
screw hand-wheel was then removed and
the bearing block. The feed screw can
now be screwed out until the tip of the
extension is about level with the end of
the table.

The dog clutch was pushed onto the
motor shaft, with the long slot toward the
motor, and the other end was slid onto
the end of the feed-screw extension. The
position of the feed-screw was adjusted
so that the motor plate was level with
the end of the mill table. This lines the
motor up concentric with the extension.
The motor plate was set level and a 5 mm
transfer punch then used to mark the hole
positions onto the end of the mill table.

The hole positions were then drilled
out 3.3 mm to a depth of 10 mm using a
portable electric drill being careful to keep
the drill at right angles to the end of the
table. The holes were tapped M4. Two 45
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The motor mounted on the motor plate.

mm M4 studs were screwed into the holes.
The bearing block and hand-wheel
were re-assembled onto the feed-screw
on the right-hand side of the mill. The
motor plate with motor and dog clutch

were pushed onto the protruding studs
and the gap between the end of the

table and the motor mounting plate was
measured. In my case this gap was 25 mm
and two spacers 25 mm long were made.
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arrangement adopted to achieve this was to
replace the 6 mm bar across the front of the
mill by a longer bar that protrudes beyond
the brackets on either side of the mill table.
The original bar was clamped to the right-
hand bracket with a M3 grub screw. This
grub screw was removed and the screw
hole drilled out and tapped M4. A new M4
brass clamping screw with a knurled steel
knob was made to fit the screw hole in the
bracket, photo 17.

Now if the bar is clamped to the bracket
the mechanical stops can be used in
conjunction with hand feeding. However,
if the bar is unclamped and free to move
then when the stop hits the stop bracket
then the bar will move relative to the table
and this movement can actuate a micro-
switch. Since there are two stops defining
the range of travel of the table then two
microswitches are needed to sense the two
limits of travel. It is convenient to locate
. " " : both switches on the left-hand side of the
The dog clutch. table since there will then be only one short

They were made from 12 mm steel round.
This was faced off and then drilled out 4.5
mm for a depth of 27 mm. This was then
parted off at 25 mm from the end. This
was repeated to give the two stand offs.

The spacers were placed over the studs
and then the motor plate with motor and
dog clutch slid into position and bolted
down using two M4 nuts and washers,
photo 16.

The dog clutch should slide easily to
the left to dis-engage the motor and to
the right to engage it. It will probably be
necessary to rotate the feed-screw a little
to get the pin on the extension to locate
in the one of the dog clutch slots.

When the unit is finally assembled in
the enclosure the studs will be replaced
by M4 screws.

The stop microswitches.

| wanted to retain the existing mechanical
stops, as described above, on the mill

but also provide a mechanism that would
operate micro-switches at the extremes
of travel set by the two stops. The The motor plate mounted on the end of the mill table.

B

- -

Y

The knurled clamp screw on the end of the stop rod. Looking inside the aluminium tube showing the micro-switches. >
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wire connecting the micro-switches to the
controller enclosure with no trailing wires
spanning the width of the table.

| shall not attempt to give drawings
for the parts used to operate the micro-
switches because they will depend greatly
on the size of micro-switches used and
on other materials that are available. |
mounted the micro-switches in a 40 mm
length of 25 x 14 mm thin wall aluminium
tube. This tube was salvaged from an
arm off of an old rotary washing line. The
two micro-switches were mounted inside
the tube as shown in photo 18. The two
microswitches are actuated by a fork,
photo 19, that is attached to the operating
rod which passes through the assembly,
photo 20. This whole assembly is attached
to a small angle bracket that is fixed to
the left hand side of the table. A cover was
made from a small piece of aluminium angle
to prevent swarf etc from falling down the
tube was shown in photo 10.

The enclosure.
The enclosure was made from a 150
mm length of 65mm square rainwater
downpipe. This was chosen because it was
about the right size and it also happened
to be left over from job on the house. The
end was cut off at 45 degrees to give a
front panel size that would accommodate
a speed control knob as well as two
switches.

Afront and rear panel, figs 9 and 10,
were made from sheet steel and bent

The micro-switch operating fork.

in the vice. They were secured to the
enclosure using 3 mm self tapping screws.
Only one screw is required for the front
panel since the bottom end clips over the
enclosure.

The motor mounting plate was used as
a pattern to mark out holes, for the motor
and for the other four mounting holes,
in the plastic down pipe. The plate was
positioned toward the back and top of the
enclosure so that the enclosure was below
the level of the table and so that there
was plenty of room in the front of the box
for the electronics. The motor hole was
made with a holesaw and the mounting
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holes were drilled out 5 mm. The mounting
holes were drilled right through so that
matching holes were made on the opposite
side of the tube. The motor plate mounting
studs were then removed and replaced
with 40 mm M4 cap head screws that
were fed from the inside of the enclosure
through the motor plate, spacers and into
the end of the mill table. The screws were

The fork on the end of the stop rod.

tightened using a hex key through the
holes in the opposite face of the enclosure.
These holes also serve to provide a little
ventilation in the enclosure and also allow
the piezo buzzer inside to be heard. The
enclosure was bolted to the motor plate
using the lower holes with 10 mm M4 cap
head screws. The motor mounted in the
box is shown in photo 21.
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These holes also serve
to provide a little
ventilation in the

enclosure and also allow
the piezo buzzer inside
to be heard

The circuit.

The circuit is shown in fig. 11. This was
developed by the late Andrew Franks and
I have made few changes other than the
addition of a piezo buzzer to indicate
when the micro-switches are activated.

The pulse width modulator is made
by MFA (Maplin part number RN41U)

It provides a pulse width modulated
negative output and it is used to vary
the speed of the motor in the cutting
direction. The positive output is common
to the +12V input.

Switch 1 sets the cut direction and
it feeds switch 2 with both modulated
output and the full negative voltage.
Switch 1is a miniature double pole,
double throw, centre off toggle switch
(ESR code 218-214). Switch 2 sets the
table direction. In the cut direction it will
supply modulated power to the motor
enabling the motor speed to be varied
to suit the cut requirements. When the
switch is moved to the other direction
then the full voltage is applied to the
motor but in the opposite polarity so the
motor runs at maximum speed in the
opposite direction to return the table to
the start. Switch 2 is a miniature 4 pole,
double throw, centre off toggle switch
(ESR code 218-219).

The relay is normally activated but
drops out if the micro-switch is activated.
This disconnects the motor supply and
shorts the motor terminals to provide
braking. The relay has a coil voltage of 12
volts and a resistance of 320 ohms (ESR
code 242-122).

The piezo is a low profile, pcb mounting
buzzer. It draws 5 ma at 12 V (Maplin
part number KU58N) The piezo buzzer
is normally shorted by one of the micro-
switches until the micro-switch is
activated. This places the piezo in series
with the relay coil causing it to sound. The
current through the piezo buzzer is less
than the holding current of the relay so
the relay then drops out.

The two micro-switches are miniature
micro-switches (Maplin part number
GW6E9A).

All the component, with the exception
of the piezo buzzer, are mounted onto
the front panel of the control box, photo
22. The relay is attached to an L shaped
bracket that is secured under one of the
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switches. It is secured with a sticky pad
and a cable tie.

The repeatability of the stops is very
good at around 0.01 mm.

Concluding remarks.

The complete system as described has
evolved over a long period of time (circa

10 years) and all the different stages have
worked very well and | have had no failures
of mechanical or electrical components in
that time.

The benefits of the power feed are many
fold. It saves much handle winding, it frees
up a hand that can be used to apply cutting
fluid and clear swarf and it gives a better
finish than manual feed. | think too that a
steady power feed also helps to prevent
damage to cutters. m

Suppliers
Maplin - http://www.maplin.co.uk/
ESR - https://www.esr.co.uk/

;.
)
- 4
%
g

The back of the front panel.
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Hobby Engineering News ”

LEWE] fromthe World of
Hobby Engineering

receive an additional £5 voucher.
For more details visit machine-dro.co.uk

Machine DRO Photo Competition

Machine DRO are offering a monthly prize of £50 for the most inspiring photo of a product purchased from them. Send your photos/
stories in to them at photos@allendale-group.co.uk and they will pick a winner at the end of the month. All photos they use will

New Peter S Rallway Book

Peier '."Railway

Four Sea [

Are you looking for an engineering related present to suit a bright
youngster? A new book from Christopher Vine is coming in time for
Christmas, - The Four Seasons, another tale of Peter, Grandpa and
the Fiery Fox.

All books ordered directly from petersrailway.com will be signed

as always and dedicated if you wish. Just fill in the dedication box
when you order. A special discount code also gives you a 10%
discount on the website. Just quote PRWEB when ordering at
PetersRailway.com

London Model Englneermg Exhibition

FRIDAY 197 to
SUNDAY 21| s
JANUARY 2018 (S0

ww.londonmeodelengineering.co.uk

The London Model Engineering Exhibition returns in January from
the 19th - 21st. Regarded as one of the leading model shows in the
UK it attracts over 14,000 visitors.

The exhibition will be commemorating the 175th anniversary of
Brunel's steamship the SS Great Britain which was launched in 1843
and became the first propeller-driven, ocean-going, iron ship and
the largest vessel afloat in the world at the time.

Isambard Kingdom Brunel FRS was considered one of the most
ingenious and prolific figures in engineering history and one of the
greatest figures of the Industrial Revolution who changed the face
of the English landscape with his ground-breaking designs and
ingenious constructions. His designs revolutionised public transport
and modern engineering.

Always a show highlight is the Spithead Review, a set of around
600 tiny 1:1200 scale models of iconic ships providing a visual
history of 3,000 years of naval warfare. The collection has been
a 33-year labour of love for Jack Snary, a former engineer and
accountant from Cheshunt, Herts. Each ship takes about 40 hours
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to construct and its materials about 50 pence per boat but the
collection is insured for a staggering £60,000!

Other attractions include an extraordinary display of matchstick
ships to models of historical ships such as HMS Victory and HMS
Vanguard, which took over 13,000 hours to build.

The exhibition is regarded as one of the Largest Model
Engineering and Modelling Exhibitions in the UK and attracts over
14,000 visitors annually. Come along and see the full spectrum of
model engineering at the show from traditional model engineering,
collections of scale model ships, through to the more modern
gadgets and boys' toys including remote control trucks, boats,
aeroplanes and helicopters - as previously featured on BBC “The
One Show".

Visitors can travel between the show's different zones, trying the
activities and watching fascinating and technical demonstrations.
Over fifty national and regional modelling clubs and societies and
associations displaying their members work each of which competing
to win the prestigious Society Shield. In total, nearly 2,000 models will
be on display with representation from the Blackheath Model Power
Boat Club, Moorhen Model Boat Club, Royal Spithead Review and
Keel Historic Harbour, Surface Warship Association and the Victoria
Model Steamboat Club to name but a few.

For more details visit www.londonmodelengineering.co.uk
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= o Centre Height - 135mm
cc F1410 060'00 » Speed - 30-2300 rpm
e Power- 1.4 KW

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

*Table - 450 x 160mm —

» Speed - 365-1800 rpm
* Power - 250 W

Ceriani

iz

Wahoos 18 | -2

Mill Mill
F1210 E et David
. PP, = 7 axis -
4 280mm * Centres - 500mm < Centre Height - 200mm 403
N ° Speed - =Speed - 100-1800 rpm = Power - 0.75 HP = Table -
‘. warranty 140-3000 pm 420 x 160mm
> Power - 1.4 KW ACCESSORIES *Z axis - 300mm
__ . ; = Speed -
WU e e ot ke T TN
‘- = 7 P St * Power - 1.5 KW
End Mills, Slot Drills, Machine Vices, _

; Clamping Sets, Slitting Saws, Arbors,
Wabeco Boring Heads, Radius Mills, DROs,
CNC Lathe 0006000 Rotary Table, CNC fits, Coliet Chucks,

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

« Centre Height - 135mm Shell Mills and Much More... TECO Lathe MD 200
» Speed - 30-2300 rpm * Centres - 300mm

+*NCCAD +Power - 1.4 KW * Centre Height - 52mm
- * Speed - 250-2000 rpm =
* Power - 250 W

. 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 PE9 3DW

www.emcomachinetools.co.uk | ' Sieseencomschinetoois.couk




Readers’ Tips ”

) o
Readers Tips z-cocoo

IPOF

Modified throwaway 7w -
pencils

wi NNER!

John Dunnett, from Aberdeen, wins this month'’s
Chester Vouchers with a tip for resusing
disposable propelling pencils.

I have just completed a beam engine based on the
Airfix plastic hit. This involved 10 and 12 BA studs and
screws which were difficult to hold and start in the
tapped holes. | use throwaway mechanical pencils
and | wondered if | could modify them to hold these
small studs. The bottom of the pencil has a guide for
the lead which is held in a collet. I could cut back the
guide section while leaving the collect stop which
opens the collet.

The photos show the standard pencil and the one
with the shortened nose piece and the second picture
shows the modified pencil holding a 10BA stud. As
the collet has 3 sections with care you can also hold
small nuts.

The pencils shown had 0.7mm leads but larger
pencils are available of similar design that will hold
bigger screws.

John Dumnett

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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Introducin

Silver Soldering

Keith Hale, founder of CuP Alloys and author of a new book on silver soldering,
offers some advice for the newcomer.

Silver soldering a firebox

ilver soldering is not a 'black art’
Sshrouded in mystery with deep dark

unknown secrets. It is a skill with very
well-defined guidelines. Following these
guidelines will lead to the formation of neat,
strong leak-tight joints between a wide
range of metals and alloys.

Itis part of a wider range of metal joining
processes called brazing. Silver soldering is
not a stand - alone subject. Silver soldering
is brazing using a silver bearing alloy as the
filler metal. If you can braze then you can
silver solder. If you can't silver solder, then
you can't braze!

Brazing is possibly the oldest technique
known to man for the joining of two
metallic components with examples found
dating back over 5000 years. The model
engineer today should be using the same

60 www.model-engineer.co.uk

principles today as did the goldsmith
making the jewellery that was buried with
King Tutankhamun.

Capillary Flow

That basic principle was, and still is, to use
the natural phenomenon of capillary flow
to cause a molten filler metal to flow into
ajoint. Itis the cornerstone on which the
process depends. If you are not achieving
this then you are not brazing. You are
simply using a (possibly very expensive)
filler metal to block a hole!

Everything that the model engineer
does when brazing components together
should be to promote that capillary
flow. Everything. If you don't then you
are denying yourself the benefits of
this versatile process. It is probably and

needlessly costing you a lot of money as
well!

It is essential that you understand not
only what is required, but why. In doing
so, you will acquire the skills to achieve
that goal.

Joint Gap

By definition, the filler metal has to flow
between adjacent surfaces. So there has

to be a gap between them. That gap will
depend on the filler metal used. Different
alloys have different gap filling properties.
Consideration must be given to any relative
movement between the components

e.g. expansion differences when the
components are heated. It is the gap at
brazing temperature that is important — not
that present upon assembly.

Model Engineers’ Workshop



NO GAP = NO FLOW = NO JOINT
The gap has to be maintained throughout
the joint length.

Joint Design

The joint has to be such that the
components overlap and carry any stresses
in shear or torsion. These joints are the
strongest joints. Avoid butt joints. They are
the weakest.

Use the optimum joint length that offers
maximum joint strength and minimum cost
of filler metal. This is not a compromise
situation. The strongest joints use the
minimum amount of filler metal. Building
up a fillet very, very rarely offers any benefit
in terms of joint strength. | accept that it
may make the model engineer feel more
confident about his efforts but what a
waste of silver solder.

Joint Cleanliness

It is often said that cleanliness is close

to godliness when it comes to silver
soldering. That is certainly true but

this important consideration has to

be tempered with some realism. It
matters not how clean the joint is when
assembled but how clean it is at a brazing
temperature of 700°C.

The biggest cause preventing capillary
flow is the presence of surface oxides
created during the heating process. The
removal of those oxides is the function of
the flux not the model engineer.

The flux should fulfil certain criteria.
® |t should remove all oxides present at

the brazing temperature.
® |t should be active before the silver

solder melts.

® |t should remain active throughout the
heating cycle.

Unfortunately, there is not a universal
flux. The model engineer must select
which flux best suits his needs.

Heating Technique

This is where the real skill associated
with brazing lies. There is no short cut to
practice but an appreciation of what you
want to achieve can dramatically reduce
the slope of the learning curve.

Get the joint hot and, by which we
mean, the whole of the joint. You want to
fill the joint gap for maximum strength.
Any cold spot will make the filler metal
freeze and stop flowing. The resultis a
crack built into the back of the joint.

Silver solder flows to where it is hottest.

Consider your joint design, where and
how the alloy is to be applied and where it
is required. Heat the joint accordingly.
Select a heating torch that best suits
your needs and will give you the control
you need. The first stop in that quest
should be a propane air torch. The intense
heat of an oxy-gas flame often creates
more problems for the model engineer
than it solves. Flame temperature is not
the answer to more heat being required.

Post Braze Operations
Having successfully made your joints,
don't ruin them in haste as they cool.
More often than not it is better to allow
them to cool naturally before attempting
to remove flux residues. There are very
simple techniques available to achieve
this.

By paying attention to these four
aspects, the model engineer will have a

Silver Soldering ”

greater success rate and avoid many of
the common problems.

The answer to weak joints, poor metal
flow, unsightly joints, cracks in filler metal
or parent materials, poor colour match,
distortion, porosity and unnecessary
expense lies in the same place.

Itis not in front of the torch but behind it! m

A Guide to
Brazing and Soldering
by

Keith Hale

Everything

You wanted to know
About

Silver Soldering

but were afraid toask!

Keith Hale's book A Guide to Silver
Soldering and Brazing - Everything you
wanted to know - but were afraid to ask! is
available from www.cupalloys.co.uk for
£17.95.

NEXT ISSUE %&QIL]DEEE%

® Displacement Lubricator ® Out and About
Nigel Walton describes a Martin Wallis reflects on
bottom-entry displacement this summer’s road steam
lubricator for his Allchin scene.

traction engine. ® LBSC Rally

® Barclay Well Tanks Richard Linkins reports on
Terence Holland completes the LBSC Steam Rally held
the valve gear and makes at the Romney Marsh MES.
the reversing rod for his
well tank.

® Hull Streetlife
Roger Backhouse concludes
his visit to the Hull
Streetlife Museum.

® Steam Hammer
Ray Griffin now moves on
to the piston road and the
hammer itself.

Content may be subject to change.
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Readers’ Letters ”

Scribe aline

YOUR CHANCE TO TALKTO US!

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

S Jock’s Taper Turning
Dear Neil, | am writing in regard to the Jock Miller taper turning
attachment featured in issue no.258 model engineers workshop i was
just chasing after a set of detail drawings if at all possible to have a set
emailed to me, as the article said to pass all enquires through the editor

Hoping to hear from you soon

Roy Hart

Wow! | don't think | have ever had as many letters, calls and emails
as have come through following Jock Miller's cheeky offer of more
details for his taper turning attachment. Jock is a pencil and paper
draughtsman, but | understand the drawings are now complete
and with Peter King who is converting them to CNC for publication,
hopefully to appear some time in the New Year. Thanks to all
enquirers, and especially Jock and Peter. — Neil.

me ie I

Dear Neil, MEW issue 261 arrived today, so | was surprised to see one
of my local landmarks featured as one of your pictures. We live about
2 miles from this Drop Hammer, passing it frequently and always

R . : giving it a glance, usually as the traffic tails back from the two sets of
B : s, traffic lights.

Mark’s collie, Ben, sniffs out some swarf The address locally is -The Old Forge Trading Estate, Dudley Road,
Lye, Near Stourbridge West Midlands. The location on Dudley Road is

Dear Neil, why do metals smell? A foreign effluvium assails my opposite Badger Street.

nostrils whenever | handle metal parts in my workshop, and the The site in the 1950 was home to John Folkes Forgings Ltd who

same applies when touching coins. Rub any item of copper, brass, operated from here and other Midland locations. From memory the

steel or iron between your fingers, then sniff and you will notice a original works were demolished in the early 1960 to make way for the

pungent odour which is characteristic of individual alloys. How can multi unit trading estate that fills the site today. | always understood

this be? | am not aware that metals evaporate and release vapours. the machine had a connection to the original drop forging business.

After all, if this was the case then my 50 year old bench vice would How did you happen upon it with time to take a photograph?

by now have shrunk to the size of a pea. Perhaps there are some

chemistry buffs among our readers who can throw some light on Keith Johnson

this olfactory anomaly. Thanks Keith, you are spot on, and lots of other information too. As
for how come, before becoming Editor | spent 17 years working in

Mark Noel, Isle of Man Birmingham and the Black Country, and still go there regularly - Neil. >
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Made in the Workshop

Dear Neil, I've just read the suggestion of 101 household objects’
inissue 261 of Scribe a line and thought I'd offer a contribution.

I'm self taught on the lathe and milling machine, and have learned
by making many mistakes, so | was quietly pleased with myself

for producing this puller to remove the cylinder liners from a 1942
Rolls-Royce Merlin aero engine that I've been restoring over the last
ten years. For anyone interested, it was from a Hawker Hurricane
MKIIB. There is only a very small gap available under the ridge of the

liner to pull against, so | was unsure if the aluminium would hold up
(especially as the liners haven't moved for 75 years), but it worked
perfectly. The puller is about 7" in diameter. I'm just about to embark
on my first steam engine project, a Stuart S50, so your ‘Milling for
beginners’ series is of great interest.

Dave Lee

64 www.model-engineer.co.uk
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An Improvement
to a Filing Rest

-

Filing Rest showing additional nut & washer.

Filing Rest ”

Peter Shaw updates and improves a device that appeared in MEW three years ago.

mine was published for a filing rest for

use on the Warco 220 lathe. The filing
rest proper, as distinct from the adaptations
to fit the lathe, was based on Stan Bray's
design in his book Making Small Workshop
Tools (Workshop Practice Series 14).

Although the idea generally works well,
| found that the Lifting Plate, Sideplates
and the Rollers tend to rock as one on the
Adijusting Nut as the file is moved back
and forth, thus leading to inaccurate filing.
| have studied Bray's original drawing
and it would seem that his original design
may also suffer from this problem. | have

I n MEW 222, November 2014. a design of

December 2017

therefore added a large washer and a
suitable nut above the Lifting Plate thus
allowing the plate to be clamped between
the upper nut & washer and the lower
Adjusting Nut, and this has completely
cured the problem.

Two problems arise from this
modification. Firstly, it is necessary to
move the Filing Rest by moving the saddle
and hence the complete Filing Rest, from
under the work being filed as otherwise it
is very difficult to access the nut. This in
turn causes the second problem in that
registration between the work being filed
and the positioning of the rollers is lost,

however, this may be overcome by using
a suitable saddle stop. The extra nut and
washer can be seen in the photograph
between the filed hexagon and the left
roller. Also in photo 1 can be seen the
saddle stop | use on my lathe.

Incidentally, | found thata 10mm A/F
socket from a ¥4 inch socket set had
sufficient depth to reach the nut. Had
that been insufficient, | would have used a
10mm A/F tubular spanner, the one | have
being from a set supplied to enable the
fitting of Monoblock sink taps. m
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STEAMING IN WITH
MORE GREAT

BUYS FOR YoU!

Barrow Farm Rode Frome Somerset BAI| 6UB UK Tel:01373-83015]

NOT JUST BOOKSELLERS!
“KAYOWOOL” - that's Ceramic-Fibre material to you. A very

effective insulation material for boilers, steam lines, and other items

where you need to keep the heat in. It is easy to cut, wrap or form, has

low thermal conductivity, low heat storage and good flame resistance, so can be

used to line firboxes. It is inert, so much safer and effective than asbestos based

material, and certainly much more effective than old sockets or blanket for
insulating boilers.

Available in multiples of | metre x 610 mm - prices per metre are -
| mm thick £ 6.47 + 2 mm thick £ 8.17

LASER-CUT parts for “Ellie” - since

publishing the construction Manual for “Ellie”The Steam

Tram last month, copies have been flying off aur shelves,

but are still available at £15.05 UK postpaid. A 16 mm

scale model, "Ellie” is a really simple beginner’s project for a live-

steam locomotive. And now we have also launched a range of

laser-cut kits for the Frames, and other parts for this model to

help you speed construction. Too many to list here, but have a lock on our web-
site to see the full range, or request a copy of aur list of the kits.

«sses NOW some really good BOOKS:

Here be Dragons - Girdlestone « £39.90 e Ue Biapim
The autobiography of Phil Girdlestone - a man who

spent his life actively and successfully keeping steam i
alive. Having started by rebuilding ‘Linda’ on the

Ffestiniog, he then modernised 2 foot gauge Garratts in - I

South Africa, worked on mainline steam in the Sudan, South

Africa, Russia and Australia, and supplied a new narrow gauge

Garratt to Argentina. Hughly interesting both technically and

about preservation, notably on the Ffestiniog. 134 pages full of colour
photographs, drawings and charts. Hardbound. A great Christmas present?

The Darjeeling Garratt and - e ot
the engine it tried to replace . -

Manning « 27.35
Awvailable again, here are Peter Mannings detail “

dimensioned drawings, plus 3D CAD ones, of the second |_ il
Garratt locomotive built - the ‘D’ class for the Darjeeling Himalayan Radway.
plus drawings for the ‘B’ class 0-4-0 tanks it was intended to replace. Whilst a
significant locomotive development, the ‘D’ class wasn't repeated, and the 0-4-0
tanks continue to the present. With a model of the Garrate available in 16mm
narrow gauge, and drawings and castings available for the 'B’ class in the larger
steamn gauges, this is a very useful book for modellers. 72 landscape format and
ringbound pages.

BACK Building Stirling | » Warbrooke « £ 8.90
i Reprinted after some years, the author describes [BEEEEEES
[{UE how to build a unique form of Stirling Engine which
has no displacer. The theoretical passibility of such an

engine had been long considered, but as far as we are
aware, Ted's was the first design that actually worked. As the only
moving parts are the piston, crankshaft, crank and flywheel this
is a very simple engine to build, and an ideal beginners
project. It also has great appeal to Stirling Engine enthusiasts as a basis for
experimentation. This book contains drawings far this engine, plus hints and tips
on building it, assembly photos etc. Stirling | requires mo castings, and can

largely be made from bits in the scrap box. High quality 32 page A4 paperback.

D|G|1ﬂ|_ ‘LBSC’ His Life and Locomotives
ENITION | Hollingsworth * £12.00

The biography of ‘LBSC', the most prolific designer of miniature
steamn locomotives ever, and a wonderful writer en how to
build them, is back in a Digital Edition. A good read, and most
of LBSC's numerous designs are illustrated with a photographs
or drawings. LBSC's ‘idiosyncrasies’ are also sympathetically
covered. This digital book MUST be ordered via our website

Prices shown INCLUDE U.K. Post & Packing; buy two or more
items and SAVE, often considerably, on postage. Savings, and
overseas postage automatically calculated if you order online.

If ardering by post and paying by cheque or Postal Order, please make

this payable to: Camden Miniature Steam Services

Buy online at: www.camdenmin.co.uk

Y 57 L.M.S 4F
Ready To Run
£6,995

Pendle Steam Boilers have traditionally
manufactured boilers for the model steam
locomotive community but now specialise in
boilers for the stationary & boat enthusiast

All of our items are designed, developed and manufactured
in-house using only the very highest quality materials.

If you have any questions or design modifications,
please don't hesitate to get in touch.

t: (07452) 875912 - e: info@pendlesteamboilers.com

www.pendlesteamboilers.com
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. FREE PRIVATE ADVERTS

Did You Know?

You can now place your classified ads by email. Just send the text of your ad, maximum 35 words, to neil.wyatt@

mytimemedia.com, together with your full name and address, a landline telephone number, whether it's a for sale
or wanted and stating that you accept the terms and conditions for placing classified ads — see below. Please note,
we do not publish full addresses to protect your security.

Machines and Tools
Offered

M Davis machine tool shaper.
Stroke 14", table 9.5" by 13"
Complete with 6" machine vice
and tools. Offers.

T. 01299 871933.
Kidderminster.

W Harrison 17 inch swing lathe
with 16" and 10" chucks, two
face plates and some hydraulic
copying bits, £1,000. Churchill
slotting machine with power
table. Needs some work, £200.
T. 01642 321537.
Middlesborough.

M New ) Shipman lathe tool

holder, 1" shank with 3/8" bit, £25. Dixon
type lathe tool holders, 4 x 172 x 2" size. 1
for 1" parting off blades with blade. 1for no.
2 Morse taper tools, 1to take 114" shank
tools, £35 each.

T. 01235 847516. Abingdon.

W Myford S7 lathe, little used. 3 chucks
including 4-jaw, overhead slide, micrometer,
dust filter, all VGC. Owner 90 years old,
advised to retire.

T. 01254 235915. Lancashire.

W Myford Super Seven lathe and Axminster
X1 vertical milling machine together with
various ME tools including taps, dies,
reamers, drills, Sievert blow torch and 3.9kg
gas bottle. Give away price, £850 ONO.T.
01778 420049. Bourne, Lincs.

B Myford ML7 three and four jaw chucks
etc. £550 ONO. Dore Westbury Mk1
unmarked table on stand, £500 ONO. T.
01246 556330. Chesterfield.

W Power shaper auto feed in both
directions, 6" max. travel mounted on
sturdy wooden bench, excerllent order little
used buyer collects £225.

T. 01775 711739. Spalding.

M Disability forces sale: Jet scrollsaw new,

December 2017

=TT G
UND

£50. Axminster bench pillar drill, £50. Black
and Decker bandsaw, £45. Assorted mikes,
drills etc. Buyer must collect.

T. 01837 338064. Okehampton.

M Unimat 3 lathe, variable speed, milling
and drilling facility, fixed on an enclosed
telescopic stand with fluorescent light. Full
compliment of accessories and tools. £275
ONO. T. 0115 9443258. llkeston.

M Hilger Angle Dekkor ex- tech college
metrology lab, offers please. Sine bars -5
inch at £15 and 10 inch at £20 -toolroom
made. Also 5 inch bar by Buck and Hickman
£15. All plus postage.

T.01205 290312. Near Boston, Lincs.

Models

M 5" gauge 4-4-0 SR L1, black livery, Maid
of Kent. Inside cylinders, toolmaker built.
Commercially built boiler. Two injectors,
full certificates, complete with driving/
passenger truck. £5,600.

T. 01424 848380. Bexhill-on-Sea.

M 00 gauge model locomotives Mallard,
King Henry VIl pacific Chapelon A4 Mallard
PLM Pacific Duchess LMS £10 each and
postage. Drawings for LMS Jubilee 5"
gauge £35. Super Claude 5” gauge £35 plus
postage. T. 01543 378719. Walsall.

Parts and Materials

B New copper sheet 3/16" thickness
235 x 635mm, £60. 2.5mm thick 410

x 600mm, £65. 3/32 / 3mm 600 x
1200mm with piece cut out 330 x
699mm, £85. New copper tube 5"
diameter 9" long 0.130” 3.28mm
thick, £30. New stainless steel tube, 6
34" long, 6" diameter, 3/16" thick, £30.
T. 01235 847516. Abingdon.

M Retired Hurdy Gurdy maker's
stock free to collector. Also various
tools for sale including Benning iron
thickness gauge and Carvers vice. T.
01263 515798. Cromer.

M 3 No. @ £15 steam pressure
gauges 0-120, 0-150 34" - 1"
diameter. Minnie traction engine parts,
steering shafts, brake shafts, draw bar pins
etc. phone for prices. T. 01484 661081.
Holmfirth.

Magazines, Books and Plans

M Springbok drawings set of 12 drawings.
Very well used £20.Smart & Brown model
Alathe spares book and operators manual,
£10. As above, model 1024, £10. The Model
Steam Locomotive, complete treatise on
design and construction, Martin Evans, £10.
T. 01235 847516. Abingdon

M Model Engineer magazines 1980-2016
almost complete, others back to 1950. Free
to collect. T. 01162 866975. Leicester.

Wanted

B Moore and Wright toolmaker’s cabinet,
Myford vertical slide and any accessories to
suit a Myford 254S lathe. Small flypress, any
small gear cutters.

T. 01515 120538. Birkenhead.

M Plans or drawings for making old penny
in the slot working models - Haunted
Churchyard etc.

T. 01493 369938. Great Yarmouth.

B Arrand or ).M. Wild milling spindle.
T. 01438 714521. Welwyn Garden City.
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A Tailstock

Raising Block for

a Unimat SI1000.

Terry Gorin raises the
tailstock to match his
modified headstock.

Need for Tailstock Raising
Block

As stated in my previous article, use of

the tailstock at headstock raised level will
need the tailstock to be raised to the same
spindle level. The headstock raising block is
a plain 20mm thick die-casting and, when
needed, is inserted between the headstock
and base casting. The standard toolpost
bolts to the top of the cross-slide, and only
needs a raising block to match that of the
headstock, but the base of the tailstock is
designed to sit on the bed rails. It needs a
raising block to position two short lengths
of matching rail with the tops of these
exactly 20mm above the tops of the lower
bed rails and spaced 40mm apart, as
shown in principle at A in fig. 1. How best
to fabricate a relatively simple aluminium
block on which to mount the raised bed
rails? The semi-circular indentations

could probably have been milled, but not
possessing the necessary machinery and
cutters, | decided to reproduce these by
drilling and reaming in a built-up ‘solid’
block.

Construction of Tailstock
Raising Block — Stage 1

Figure 1 gives details of the basic raising
block and top and bottom plates between

The semi-circular
indentations could
probably have been milled,
but not possessing the
necessary machinery
and cutters, | decided to
reproduce these by drilling

and reaming in a built-up
'solid’ block.
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Raised lengths of
@12mm bed rails

Clearance hole for
tailstock clamping bolt

Existing @12mm bed rails —~ :
(A) Existing M8 leadscrew 0

—{1/2' (127)—

3/4" (19.05)

| 32.5 | 32.5 ‘
o 8.5
o 26
= o \
Sl -
L)
=Q _ ~
| w
<
()]
— "—~ 6
Top Plate 8.5
0
pd 76
— [e)]
seayl |
) B /]
y |
~ —
— [Te) T N B ) A ——
— o
()]
Raising Block
9 Drill & tap
— )} MMG
o
8 |
- 8 !
o
Bottom Plate

‘ 65

Tailstock Raising Block - Stage 1
Mat'l: Aluminium

All dimensions in mm unless otherwise stated
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Raising Block ”

Clamped block

Completed Raising Block
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Tailstock and Raising Block on lathe

which it is clamped. The positions of the
clearance holes and tappings for the
two M6 bolts, necessary for clamping
the plates together, were determined
by the location of the single clamping
bolt clearance hole in the tailstock but
symmetrically duplicated to enable
either to be used for the clamping bolt,
irrespective of rotation, in the finished
raising block.

The front view of the assembled and
clamped block is shown at B in fig. 2.

The protruding M6 bolts were used to
secure the assembled block to an angle
plate mounted on the Myford vertical
slide and, in conjunction with the cross-
slide leadscrew, the block was drilled and
reamed as further detailed at B in fig. 2.
All dimensions should be taken from the
centre lines of the assembled block, and
not from the block edges which may not
be perfectly aligned.

With the drilling and reaming completed

and the block dismantled, it will simplify
later operations if the centre lines are
continued to all sides of the block and top
and bottom plates. The latter, no longer
needed for completing the raising block,
were set aside and later used for the

clamping plates for a fixed steady, covered

in a later article.

Photograph 1 shows the clamped block

after drilling and reaming. With hindsight
it would have saved time later with the
fixed steady if the single leadscrew
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clearance hole showing in photo 1 had
been duplicated as shown in fig. 2!

Comﬁletion of the Raising
Block - Stage 2

The 34" thick aluminium stock used for
the raising block, as fig. 1, is a little less

USA raising block

than the 20mm thickness needed for
the finished raising block, resulting in
the grooves in the top and bottom of
the block, machined as in fig. 2, slightly
less than semicircles and avoiding any
‘grabbing’ between grooves and rails.
The height provided by the raising block

Model Engineers’ Workshop




being determined by the vertical distance
between the groove centre points and
not the lesser thickness of the material
forming the basic block, another reason
why all dimensioning in fig. 1 & fig. 2
should be from the assembled block
centre lines.

The basic block was then drilled and
tapped M3 and width reduced equally
from both sides, as Cin fig. 2, to closer
match the footprint of the tailstock.

At this point, if the grooves were still
‘grabbing’, the thickness of the block
could have been reduced a further half
mm or so top and bottom, without
affecting its raising height.

To complete, the stub bed rails were
faced to length, each twice drilled and
countersunk and secured to the grooves
with socket headed screws cut to length
as shown in photo 2. Photograph 3
shows the tailstock clamped to its raising
block and bed rails.

Several months after completing this
project and earlier, fruitless, searches
for any marketed tailstock raising block,
photo 4 shows one manufactured in
the USA that popped up on Worthoint's
web site. This has single screw fixing
to each rail, against my two, and just a
single clamping bolt clearance hole, which
suggests it may be from a professional
workshop production run.

Itis perhaps inevitable, rather than
surprising, that independent designs
for this specific need would result in
essentially similar blocks. m

With the drilling and
reaming completed and
the block dismantled,
it will simplify later
operations if the centre
lines are continued to all
sides of the block and top
and bottom plates.
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Raising Block

12.5 20 ’&Q/MG x 65 screw threaded 35mm min.
— Top Plate] || T #1 Drill & ream @12 for bed rails
S oprja ei | iA%i N #2 Drill @9 for leadscrew clearance
— 1) [ #1
9 NI AN =
: =) _I'Basic Raising Block™ — S
< [e)] | | | |
i NN B
N NN NG ~
= Bottom Plate ik -
R i ‘

\
F 65 1

Stub Rail Securing Screws
Mat'l: M3 csk socket screw, 2 off

(B) Setting Out Dimensions For Drilling And Reaming Assembled Block

Top Platei ; } }
~ O\ o 11/2"(38.1)
Drill 03&csk J—E’jj—sﬁ
@6 x 0.25 for NP
@ socket screw e il
11 [N
I
Stub Bed Rails ‘
6 Mat'l: Silver steel, 2 off 11/2"(38.1)
‘ ‘ 7'5i7'5
_ 7\77H77\7777
o j;$jr
N \W I W
:::J#::H**HE -=
Drill & tap M3
“10 40 “10 . ..
(C) Modified Raising Block

Bottom PIateu 1o

Tailstock Raising Block - Stage 2

All dimensions in mm unless otherwise stated

In his next article Terry Gorin descibes a fixed steady for the Unimat SL 1000

n
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The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements
by people who sell goods in the course of business to make that fact clear.
Consequently all trade ads in Model Engineers’ Workshop carry this ‘T' symbol

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

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

Teiephane ® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered. We will
I ~ asbd e o e ey — collect,and
sf;’:v‘,.’;;":;{;‘:ﬁﬂg’s TELEPHONE: 01507 606772 or 07717 753200 and ask for Kevin possibly in your

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

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

Cowells Small Machine Tool Ltd. " “M“INE | 0
Tanidring Gmsd uﬂ.‘ﬁﬁﬁﬂﬂﬁ% I::H Fasnz Engless
Talifax +04 [0)1206 1:;:;;;;;.:-:;-&1-;— i = 8; CN%COI}‘;%]IV' Ol; _ 3
bl Uit F Way) Cleveland Trading Estate .o Dveed e palig (o st g 1
Tl |t | “f’“h 2ui®s >N |
e syt il Metals).for Model Makers o CNC Machine conyersi admil).
- T Contact us for.Copper, Brass, Aluminium, I i RORdey S ; .
"—‘;'Steei Phosphar Bronze, etc. 1 : n : I
PHONE & FAX 01325 381300 I Routout cuiu: e 01¢ "
Vil i sk Tiggy ‘v iolion m /ww.routoutcnc.com
wikw.m-machine-metals.co.uk } L - EEE W DS W DS W DS W B W B W o l
THINKING OF SELLING YOUR LATHE RS Jﬂﬁ,ﬂfmﬁ‘mﬂgfm ; For more than 25 years | have been serving model engineers, offering services
MILL OR COMPLETE WORKSHOP? Wl including the supply of top quality ‘used’ machines and accessories, valuations,
A | : e ion of h ioe and Informati
: —— = = g.,g pre purchase inspection of third party machines plus general advice and information,
and want it handled in  quick, k= =) For an online stocklist plus details of services available please
professional no fuss manner? Contact afggfsab;};;*ﬁg ﬁgg féi? ey I go to my website or .contact David Anchell direct.
f 2 f Il Model Eng 32+40tpi BA, BSB, MTP et
David Anchel Qullta (otinghan). | | e e bie s o www.quillstar.co.uk
RV T ol 7. ne: 0115 9206123 *  Mobile: 07779432060
! www.lapdie.com & www.tap-die.com p ' '

ALL WORKSHOPS CLEARED SWEPT CLEAN  AJL

All 5" Gauge Loco's Wanted All 74" Gauge Loco's Wanted All 3%" Gauge Loco's Wanted [l F { I [0 \ T
Hunselt, Simplex, Speedy, Hunselt, Hercules, Jessie, Titch, Juliet, Rob Roy, TRACTI 'I N
BR Cl 2, Horwich Crab, R lus, Dart, Bridget, Firefly, Jubilee, Maisie, NI T
ER 841]808 iank, (1‘)»;:1; of IE:nt, H(:JIIIIlIIijelsliSde. ?’r;dd;rllg%:n, GWR Dl;fl’s‘,H GJ\'I\IFRII:;H, ]?;istl:nnia, ENGINEIS
Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black Hielan Lassie, Etc

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

Torquay Manor.

4 ¥ i Minnie, Burrell, Royal Chester, etc.
For a professional friendly service, :

please telephone:

Graham Jones MSc.

0121 358 4320 y
antiquesteam.com , [
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Al advertisements  will be inserted in the first available issue.
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The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements
by people who sell goods in the course of business to make that fact clear.
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To advertise in the
Classified section
please contact
David Holden on

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £106+ VAT
Call: 0800 035 2027

transwave@powercapacitors.co.uk

www.transwaveconverters.co.uk

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

ASSURED MANUFACTURING EMVIRONMENT;

CE MARKED PRODUCTS COMPLIANT WITH

07718 648689

or david.holden@
mytimemedia.com

EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EN IS0 61000-3-2:20086.

MODEL ENGINEERS'

SPG TOOLS

* Mills sLathes *Bandsaws
-Accessorles .Toolmg

01455618825
07786182253

Te I

#* 38mm spindle hnre

* Huge range of
VISIT OUR WEBSITE FOR FULL PRODUCT RANGE  accessories for all machines

Unit 4, Ebley Industrial Park,
Westward Road, Stroud, Glos GLS 45P
(Just 4 miles from Junct 13 M5 Motorway)

Tel: 01453 767584
Email: sales@toolco.co.uk

View our full range of machines and
equipment at our Stroud Showroom

Phone for opening times before travelling

www.themultimetalsshop.co.uk ﬂn

MULTI METALS MULTI METALS

OVER 5000 ITEMS

Online suppliers of Metals and Engineering supplies

@ No minimum order & Free Cutting Service

www.themultimetalsshop.co.uk

www.themultimetalsshop.co.uk

To advertise in Classified please contact David on:
07718 64 86 89 or david.holden@mytimemedia.com

For the BEST BOOKs & DVDs for
the Model Engineer and the

Mechanically Minded, go to:
WWW.CAMDENMIN.CO.UK

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

s CAMDEN MINIATURE STEAM SERVICES -

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

December 2017

Ride On Railways

UK manufacturer
of 5” and 7'4”

@ gauge railway

equipment

Tel: 01708 374468 ® www.rideonrailways.co.uk

A.N.Engines

6” Garrett 4CD

Castings and drawings available for

3” Garrett single cylinder

4” Dodman Single Crank Compound

4” Garrett single cylinder

6” 4CD Garrett

6” Tasker Compound chain drive tractor
6” scale Klinger water gauges kept in
stock

Catalogues for above free on request

Full machining service, gear cutting etc.
Tyres for engines from 3” to 6” scale

For further details contact Adrian 01162 872097 / 07825 729141
email: a.nutting@hotmail.co.uk

To advertise on these pages contact David Holden on 07718 64 86 89 or david.holden@mytimemedia.com



Everything you need to
go forward..

(and backwards!)

Includes:
Battery condition / diagnostics led display, speed limiting switch,
controller isolation switch.
Handset has ratary power control, forward/reverse
and harn switches and deadmans facility.

£183 (inc VAT)

www.phoenixlocos.com

CLOCK
CONSTRUCHON

FBHI E. ] T ler
John G. Wr1ght Eri

Woof, | Tyler
ancéloom(éhnkl! y

SPRINGS 1%

SPG TOOLS

*Mills -Lathes e Bandsaws

. 01455618825
+ 07786182253

UK manufacturer
of 5” and 7'4”

SUMMER SPECIAL No 4

featuring:
DOUGLAS HORSE TRAMS - TEIFI VALLEY
FAIRBOURNE 15" - LEA BAILEY LR - HARZ
METROPOLITAN WATER BOARD RAILWAY
TEESDALE 15" VISITORS - MYANMAR
FFESTINIOG THEN & NOW

summ R' SPECIAL

= = T\
Miniature Railway Album §
England & Wales - One Fool

FROM LINZ -
760mm gauge

lllustrated album of these
popular narrow gauge locos

£9.95

MINIATURE RAILWAY
ALBUM £14.95




Myford Super 78
+ Sino DRO &"Teslu

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS j—‘ -
Tel: 0208 300 9070 - Evenings: 01959 532199 - Fux: 0208 309 6311 = - ! :

very,nice! S\

£1450

www.homeandworkshop.co.uk « sales@homeandworkshop.co.uk .,40'5! =
. . . . oxford TF1020
Opening Times: Monday-Friday 9am-5.30pm « Saturday Morning 9am-1pm  B&¥IANTE .
10 minutes from M25 - Junction 3 and South Circular - A205 ¥ 2oms  MYFORD Super 78 y .

| Tjustin 12 T > \l 'tr'Beauﬁful! £3950
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cutter grinder | 2 \\ ’:‘  immaculatel

s * L Myford super 78
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extractor blades 10 off £10

Rz Eclipse scribers £4 each
-\i—' ON/p(]FF Safety switch
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~  Saturday30th | || c—
Q. j December; ' . 1 -y o
N = Special deals! o e (- /‘r =

Harcison Variture r f ‘ E\;Q 10AM till 4PM - | B AP Mmlﬂhﬂ

lathe + accessories / iy
arlco 2speed: ¥4

very,nicel - S SR
g,fms A

non e
standard wheels

)
'

broaching press—~ 3
+ rare cabinet

» . . = £725 -
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: SE fietsuw 5 A | N, g(p(?ir) uchines& il Sixty metal . 4
P W % - . 213 B convex & Honcave
e ~ & Harrison M300 \
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English hacksaw

," Chester Cub 630+~

Various!al b= - e o O Coming in...
- 5: € eé':nz)" ST NN . ﬁoxford er:?gonlli”ﬁ
2 ‘ i or : : : e Harrison athes
N : - . g Ll : .
| P - M‘yf‘okr £"3“6 . iﬁw S’f‘Yf:rﬂ;% - ro— i.-ém\ * Harrison M250 3000rpm lathe
£345 T £ S noge coll S AT, uc(!;plutes Bridge bed felts on/of& switch ' Eﬂgﬁlﬁ%ﬂ K. O &Olfhedﬁ;;ﬁ)h 40 (ﬁnirehhill(le
Please PHONE to check availability or to obtain our list 3N drills i T yior GO

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

¥ £875
- Newevenleasierjtouse]Website!]
SHIPPING % gqgle Model 3 surface grinder '
WORLDWID =

‘Myford Super 7B° & ‘Super 7 large bore”



SLIP ROLLS

HOBBY FABRICATION MACHINES

SHEARS

CHESTER

WE ARE ONE OF THE LARGEST STOCKISTS OF
S FABRICATION MACHINES AND ACCESSORIES IN THE UK
MULTIFORMERS
T: 01244 531631 12" £185.00

24" £430.00
30" £545.00
40“ £680.00

www.chesterhobbystore.com

ROLLER SHEAR
£95.00

Cuts round
corners

ARBOR PRESSES
1/2Ton £40.00

1Ton  £55.00
BOX AND PAN 2Ton £117.00
FOLDERS 3Ton £225.00
12" £160.00
24" £225.00 SUPPLYING HIGH QUALITY
36" £415.00 HOBBY ENGINEERING PRODUCTS

FOR

Years LATHES
ALEXANDRA PALACE MILLS
MODEL ENGINEERING
EXHIBITION DRILLS
LONDON MODEL
[} XHIBIT o
ENGINEERING EXHIBITION SAWS
TOOLING

. CHESTER MACHINE TOOLS , HOBBYSTORE
Y[]u All Prices
Hawarden . Clywd Close . Hawarden .

e WWW.CHESTERHOBBYSTORE.COM FIND %

- us Inclusive
) T"he e Chester . CH5 3PZ
SALESI@CHESTERHOBBYSTORE.COM of VAT

UNITED KINGDOM

WE WILL BE THERE




