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MAKING VINTAGE
ATRACTOR PARTS

Richard Lofting
needed a fixed

steady for a
Myford ML10.

¥ 7

'iINT CAN TURJ

Big or small, Roger Froud’'s design helps
keep all cans of paint fresh.,

INSIDE THIS PACKED ISSUE:

B MAKE PAULTINEY'S SHEET METAL ROLLERS m IMPROVEMENTS FOR YOUR BENCH MILLING
MACHINE. B SUPPORTING AND STEADYING. ® FINISHING TOUCHES FOR THE TOOLAND CUTTER
GRINDER. B USING A MICROMILLING MACHINE. m REPAIRING A MACHINE LATHE. m EXPERIENCES
Aug. 24 WITH ADENFORD CNCLATHE. s MMEX 2024 - THE TALKS PROGRAMME. ® PLUS ALLYOUR

REGULAR FAVOURITES!
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Find out more at:

Get more out of your workshop with MEW e




=%SILVER CRESTSS OVER 80% OF BATCH NOW SOLD!
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oo GWR 15xx CLASS

SCALE, READY-TO-RUN,

o FOR 5” GAUGE

Kit 1 Shown Assembled
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The GWR 15xx Class

All ten locomotives of the class were constructed S AMPLE KIT —
in 1949 at Swindon and entered service on the P
Western Region of British Railways. They were WORTH e

employed on heavy shunting duties at London
Paddington. Numbers 1501/2/9 were later sold to
the National Coal Board for use in collieries. The

15xx was turned out in different liveries including
lined black and NCB maroon. Experience the 15xx build for yourself with this free

kit comprising main frames, stretchers and buffer
beams. It is completely free when you request the

The 1 5xx MOdel brochure. It’s yours to keep, with no obligation to
| buy the model. This free kit reduces the cost of the
We have chosen the 15xx Class as our first model to £6,395 should you decide to purchase it.

fully machined, bolt-together, kit model. It is a
substantial tank engine with two outside cylinders

and Walschaerts valve gear. You will receive the Delivery and P ayment

model in a single delivery with every component Save £195.00. Free p&p for any order

rgq‘uired‘ to build @ c.ﬂmple’rg mﬂde!. The kit is received within 28 days. VISA
divided into 6 sub-kits. See illustrations here

showing the build stages. It is suitable for the The order book is now open and we are @C—L
novice builder who will benefit from illustrated happy to accept your order reservation

assembly instructions and an instructional video. for a deposit of just £995.

The kit is delivered fully painted in the livery of s il et i TetaiRD Bt BEEZ 480

Kit 1, 2, 3 & 4 Shown Assembled your choice. The model is also available ready-to-
run. Boilers are silver soldered and UKCA marked.
All components benefit from a 5 year warranty.

August as the manufacture progresses, a further
stage payment of £2,450 in September and o
final payment of £500 in November 2024 on

batch completion.

Request your free brochure and free sample

kit now by returning the coupon below, or by
* 5” Gauge, coal-fired, live steam phoning 01327 705 259.

* 2 outside cylinders

Summary Specification

e QOutside Walschaerts valve gear
* Stainless steel motion
* Silver soldered copper boiler

* Boiler feed by axle pump, injector and
hand-pump

* Multi-element superheater
* Drain cocks

» Safety valve
* Etched brass body

* Choice of liveries Please send, without obligation,

my free brochure and free sample kit

Kit1, 2 3,4, 5, & 6 Shown Assembled

* Mechanical lubricator

* Reverser ;

Request your free brochure today ' Name
Request your free brochure today by e-mail, Approximate Dimensions : Rl raee:
telephone, or by returning the coupon opposite. e Length 35" | ‘ |
T‘Elephﬂ'ﬂE: 01327 705 259 " Wid‘rh 10” i i
E-mail: info@silvercrestmodels.co.uk e Height 14" ost{loge;
Find more information at . : i Please send to: Silver Crest Models Limited i

ngh’r ol kg ' 18 Cofttesbrooke Park, Heartlands Business Park, i

www.silvercrestmodels.co.uk : Derventry, Noithamptonshirs NN11 8YL —

* Silver Crest Models Ltd reserves the right to limit free issue kits to 100 units Company registered number 7425348
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On the

Editor's Bench

I'm grateful to
reader, Chris Delger,
who has kindly sent
me a catalogue for
the 1954 Model
Engineer Exhibition.
| have only had it
a day or two, and
running to ninety-
six pages plus
covers I've only
had the chance to
have a quick skim,
but there are many
Interesting snippets.
The exhibition was opened by the Prince
of the Netherlands, Prince Bernhard
of Lippe-Biesterfeld, pictured in RAF
uniform. It's fascinating to look up his
Wikipedia page.
Naturally the most interesting of
the competition classes was Tools
and Workshop Appliances. Entrants
were not afraid to tackle challenging
projects, | will list them in full: A Turpin
type universal dividing head; 0-1inch
micrometer; compound slide rest for
a drilling machine; Duplex engraver,
2 V4" instrument lathe, watchmaker's
combination lathe and drilling machine
(see the phopto); pressure gauge
calibrator and tester: modified ME
jigsaw machine; 112" centre lathe; and a
screwcutting dial indicator.

Another interesting competition
was the Model Engineers Student's
Cup, amassing a healthy twenty-seven
entries. Around half of these ‘sets of
engineer’s tools’ made by, presumably,
apprentices at Electro-Hydraulics
Ltd. The internet shows the company
were manufacturers of aircraft landing
gear, forklift trucks and hydraulic
mining equipment, from at least 1943
to 1964. Other tooling related entries
are more unspecified engineers’ tools
and a surface gauge and scriber. There
were also tools by A/T C. Hartland of

Sunderland, | assume A/T is air trainee,
an RAF apprentice.

This is probably a good point to
remind readers to make submissions for
the Stevenson Trophy, head to tinyurl.
com/mr3b2z6d for details or follow the
QR code.

The programme carries plenty of
advertising, a standard Myford ML7
lathe, then only an eight-year-old
design, with built in drive was £48 5s.
That would be the equivalent of just over
£1,100 in 2024, which seems a very good
deal. My attention was also caught by
an advert headed ‘refrigeration for the
home constructor.

| shall try and remember to bring the
programme along to MMEX in October,
if anyone is interested in taking a look.

Neil Wyatt




CJ18A Mini Lathe - 7x14 Machine
with DRO & 4" Chuck

SPECIFICATION:

Distance between centers: 350mm
Taper of spindle bore: MT3
Spindle bore: 20mm
Spindle speed: 50-2500mm
Weight: 43Kg

Price: £595

VM25L Milling & Drilling Machine Belt drive

& Brushless Motor

SPECIFICATION:

Model No: AMAVM25LV (MT3) / (R8)
Max. face milling capacity: 63mm

Table size: 700x180mm
T-slot size: 12mm
Weight: 120Kg

Price: £1,431

W DRO - Price: £1,921
W DRO + PF - Price: £2,210

See Website for more details of these machines

AMABL210D BRUSHLESS MOTOR 8x16- LARGE
38mm spindle bore

SPECIFICATION:

Distance between centers: 400mm
Taper of spindle bore: MT5
Spindle bore: 38mm
Number of spindle speeds: Variable
Range of spindle speeds: 50~2500rpm
Weight: 65Kg

Price: £1,185

XJ12-300 with BELT DRIVE and BRUSH-
LESS MOTOR

SPECIFICATION:

Gas Strut
Forward Reverse Function
750W BRUSHLESS Motor
Working table size: 460mm x 112mm
Gross Weight is 80Kg

Price: £725
W 3 AXIS DRO- Price: £955

Call: 0208 558 4615

AMABL250Fx750 Lathe (10x30) Variable Speed
- Power Crossfeed - Brushless Motor

SPECIFICATION:

Distance between centers: 750mm
Taper of spindle bore: MT4
Spindle bore: 26mm
Number of spindle speeds: Variable
Range of spindle speeds: 50~2500rpm
Weight: 140Kg

Price: £1,904
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VM18 Milling Machine Belt drive & Brushless
Motor

SPECIFICATION:

Model No: VM18 (MT2) / (R8)
Max. face milling capacity: 50mm
Table size: 500x140mm
T-slot size: 10mm
Weight: 80Kg

Price: £1,190
W 3 AXIS DRO - Price: £1,627

and many other products at incredible prices!

www.amadeal.co.uk

| Call: 0208 558 4615 | Email: info@amadeal.co.uk |




WwwW.AMADEAL.CO.UK

AMABL290VF Bench Lathe (11x27) - power cross VM32LV Milling & Drilling Machine Belt drive &
feed - BRUSHLESS MOTOR Brushless Motor
SPECIFICATION: SPECIFICATION:
Distance between centers: 700mm Model No: AMAVM32LV (MT3) / (R8)
Taper of spindle bore: MT5 Max. face milling capacity: 76mm
Taper of tailstock quill: MT3 Table size: 840x210mm
Motor: 1.5kw T-slot size: 14mm
Weight: 230Kg Weight: 240Kg
Price: £2,782 Price: £2,100

W DRO + PF - Price: £2,948
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Clamping Boring Parallel Keyway
Kits Head Sets Broach
Sets Sets

Hi Spec Low Prices Why pay more?

Prices inc VAT & Free delivery to

most mainland UK postcodes




9 Thread Milling in the
Workshop

Bob Reeve tackles a challenging
machining operation, this article
supports a talk to be given at MMEX
in October.

15 AFixed Steady fora
Myford ML10

Richard Lofting made this accessory
in order to machine a replacement
part for a vintage tractor.

21 ATurntable Weight

This beginner’s project from Neil
Wyatt uses various machining
techniques such as taper turning
and knurling.

28 Micro-Milling - Part 6

In the final instalment of this series,
Mike Tilby puts his micro-milling
machine to work cutting blades for
miniature turbine wheels.

32 Getting To Love My
Denford Novaturn
Mick Knights makes a set of

toolholders for his Novaturn CNC lathe.

38 From the Archives

This month we revisit a vice renovation
from 2001.

40 The PottyEngineering
Cutter Grinder

Stewart Hart completes this excellent
‘quick and easy’ design grinder for
restoring blunted milling cutters.
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SUBSCRIBE TODAY!

| GETYOUR FAVOURITE
| MAGAZINE FOR LESS
) DELIVERED TO YOUR DOOR!

Contents

47 The Midlands Model
Engineering Exhibition
Here's the timetable for the MEW

Talks Programme at this October’s
MMEX exhibition.

50 AFlexible Paint Can Turner

A handy accessory for anyone who
strives to achieve the best paint
finishes, from Roger Froud.

54 Getting the most out of
your Brushless Mill - Part 4
Jason Ballamy has a number of useful
modifications to his SIEG SX2.7 mill.

See page 24-25 for details.

6 www.model-engineer.co.uk

60 Beginner's Workshop
Geometer looks and ways of
supporting and steadying workpieces
to make handwork easier.

61 A Sheet Metal Rolling
Machine

Paul Tiney makes a straightforward
but effect set of bench rolls.

Model Engineers’ Workshop



HOME FEATURES WORKSHOP EVENTS FORUMS ALBUMS

Coming up... .
g inI:ur next issue VlSlt OUF

In our next issue Jacques Maurel explains how to carry out

Vickers hardness testing. W I @ t

www.model-engineer.co.uk

Why not follow us on Twitter? twitter.com/
ModeIEngmeers hashtag #MEW

Requlars

Following

- |
3 On the Editor’s Bench ilodial linginace
The Editor studies the programme for a seventy year old @ModelEngineers
E'Xh |b Ition. The home of Model Engineer, the premier UK model engineering magazine for over
100 years, & Model Engineers' Workshop the leading international workshop title
36 Readers‘l Tips &’ model-engineer.co.uk Joined June 2013
Our winner this month found a way to stop his lathe coolant 637 Following 2,105 Followers

degrading. Send your tips to meweditor@mortons.co.uk, you

couldwina prize. THIS MONTH'S BONUS CONTENT

48 Scribe A Line |

In this month's postbag more bandsaw modifications and a Extra Content!

mystery steam engine. We are always keen to hear from you - See the videos for Jason Ballamy's Brushless Mill series:

send the editor your thoughts at meweditor@mortons.co.uk. https://www.model-engineer.co.uk/forums/topic/getting-the-most-
] from-you-brushless-mill/

58 On the Wire |

This month's round up of news from the world of hobby and Or search the forum for ‘getting the most.

full-size engineering looks at a new book on Digital Command

and Control. Hot tOpiCS on the forum include:
64 Readers’ Classifieds Silicon bronze MIG brazing Started by Speedy Builder5

This month’s collection of readers’ for sale and wanted adverts. . An old technique brought up to date.
Towards a better looking angle plate Started by MikeK

o AR THREAD MILLING It's not just about looks, a better finish aids accurate, secure

Riseto the challenge of producing acourately millled fixings.

MGDEL ENGINEERS’ clamping.
EW Stringer Lathe Spindle Speed Started by James Alford.

ON THE COVER

. .-y N o | | |—I|_l
Our cover features a simple record 'l{ s ﬁr
v . - ’
turntable weight, an ideal beginner’s L;; flﬂﬁﬁfﬁ # Mm e What sorts of speeds are appropriate for an vintage lathe with a spindle
project that involves a good range. A usefl beginners pojectinBIRI | 11 00 running in cast iron?

of machining operations as well as e o (7
chemical blacking. See more details 4 s T

on page 21 Come and have a Chat!

As well as plenty of engineering and hobby related discussion, we
are happy for forum members to use it to share advice and support.

g or small, Roger F ruul:l dﬁlg’lhehi

ez B Come and join us - it's free to all readers!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS

August 2024 /



Llarke METAL LATHE < O 0 0 0 O O O OO0
» 300mm between centres » LH/RH thread | | .ﬁ _|

screw cutting » Electronic variable speed _ Lo
» Gear change set » Self centering 3 jaw chuck
& guard = Power feed

cL300M .. d ¥ ' suPERSTORES | 484 PAGE j
V. . - NATIONWIDE -

® IN-STORE
. . ' ' » ONLINE » PHONE
£838.80 inC.VAT ' ' ' A : : ! ' 1844 88C :

B [ B i B L]
Clarke DEHUMIDIFIERS & l.lﬂe GAHAGESIWORKSHOPS l:la-l'.e SUBMERSIBLE Glarke CLARKE Clarke CS48 BELT AND
3-IN-1 AIR CONDITIONERS | 5 DRUM FANS = DISC SANDER
i ————— 2493!0%& o — =
Mobile Units : e e
g'ruvide quick et
effective e
cooling & s E DEAL FG
drying p—— R0 r
m- X * Belt sanding can be
v AirCon performed with the belt in the
v Dehumidifier ; ¢ | horizontal or vertical position
v 3 Speed Fan i , THE FAMOUS * Includes dust collection bag
/
* |deal for use as a garage workshop HIPPO PUMP
» Extra tough triple layer cover e Heavy duty powder : FROM ONLY '
coated steel tubing e Ratchet tight tensioning #Auto ON/OFF float switch on these "
- : - models $Sewage cutter pump yexc.VAT )
Model size (LxWxH)m exc.VAT  inc.VAT LTI+ WAS £202.80 inc.VAT # WAS £274.80 inc.VAT
| 6X36X2.5 X0]  £298.80 Max  Max . £ WAS £310.80 inc VAT
ACG7050 | B i CIEB1 015 I5x3%24 : £334.80| Flow Hﬂﬂd exc.VAT inc.VAT :
£ : ICIG81216 49x3.7x25  £329.00 g %]l [P £59.98| exc.VAT inc.VAT
Model Cooling Capaclty exc. UAT IACYRICIGB1020  6.1x3x24 9. £418.80 217L BM £59.98 BEAAK.] |CA £142.80
., : wxLEICIGB1220  6.1x3.7x25 £399.{]ﬂ £478.80| 85L 6M  £69.98 Bk "] [CAM24110V* 219 m¥/min _ £190.80 | Pr
iGN CIG81224 — 7.3x3.7x25 . i R PSVAAH 216L  8M  £59.98 BEv4B: "] |CAM30C 212 m*/min . £226.80| -| 33@%
~ |AC10050 9000 BTU h  £279.00 mE=x X 0INCIG1432 9.7x4.3x3.65 £1318.80| [A[ARL. =5 258L 11.0M £89.98 ]| [CAM30110V#  284.8 m3/min . 80|
h__ |AC1305( 000 BTL £382. 110|r '*l x4.9x4.3 N BRI HSEC650AT#  290L  9.5M 19.00 41| [CAM36CE  305.36 m%/min ﬁSEEEHEEm-:VA

"!"‘-. el

 Clarke Clarke [T 1 Clarke 3-IN-1 SHEET Clarke |
MILLING TOOL METAL MACHINES INDUSTRIAL 18V BRUSHLESS ==
DRILLING CHESTS : » Bend, Roll & Shear metal up to ELECTRIC | COMBI DRILLS
MACHINE /CABINETS [ imm thick « Min. Rolling Diameter ~ *=== ~ MOTORS . .
» Bench mountable, tilts 45¢ 39mim e Bonding angle 0-90
left & right from vertical ¢ OVER
R —
92 x 400mm ' e SBR610

IN THE

CMD300 RANGE

* Range of single
phase motors
suited to many applications

4 ﬂ | a9 \ * All totally enclosed & fan ventilated
» WAS £107.98 inc.VATZ . M 'FEDM DH” for reliable long-term service
= Ta L — :

Eo.00 | LLE Desc. # exc.VAT inc.VAT| " ROLLING, SHEARING Hp Shaft Speed exc.VAT inc.VAT

ACT0600Ce 5 Dr chest TET] £101.99] & FOLDING 1 £79.98 gk
£910.80.80 inc.VA TTON 9Dr chest g30K0 £107.98 £358.80 inc.VAT ; Kk £119.98 SRR
 CTC500C 5 Drcabinet  £149.98 Bk kil WULLE Bed Width exc.VAT inc.VAT 34 4pole  £104.99 fafox:: reverse gears

Clarke | Gohe Toonim SRI GG tomin CauBenrd L otlr DESEOH | coweuo |
r cabin ), : mm (24") pole : :
MICRO MILLING & [ “CT01300c 73 Drchest/cab £189.9¢ : 760mm (30") 4 2pole  £189.98 [rrakl

DRILLING MACHINE

* Bench mountable Glarke
 MT2 Spindle Taper DRILL

* Face mill capacity 20mm, | ppESGES

end mill 10mm >
» Table cross travel 90mm, | Range of precision
longitudinal travel 180mm | bench & floor

GClarke MMA & ARC/TIG
ENGINEERS HEAVY DUTY 13 INVERTER WELDERS

STEEL WORKBENCHES MODELS
II IN THE

presses for
Spindle enthusiast,
in engineering & aln
Model Motor  Speeds exc.VAT inc.VAT indgustrial . u ONLY R E B |ﬂglelrrasbl}glf
CMD10  150W/230V 100-2000rpm £549.00 {13188 anplications _ _ o .
CMD300 470W/230V_0-2500rpm  £759.00 (LRt :p N o inG.VAT 1 powder
' mounted finish
F = Floor FROM ONLY
BOLTLESS standing "g‘&%ﬂi‘g -
SHELVING/ CDP1028B Shown fitted | o mersrrrrm, £125.99 inc.VAT
BENCHES LOCKABLE with optional 3 drawer unit | e imiad
F « Simple fast assombly in . WAS £406.80 inc.VAT DRAWER ONLY £155.98 INC VAT . ;sﬂg;f’ggll;r
FROM ONLY : : | . : : Min/Max Electrode
e oims. " exc. WS . | Quiput  Dia

Model LxWxH (mm) VAT inc.VAT
WB1500D 1500x650x985£289.98
CWB2001P 2000x650x865£299.00

Model Current (mm) exc.VAT inc.VAT
[MMA140A 20A-140A 1.6-3.2 £104.99 aPiR:2
IMA200A 20A-200A 1.6-3.2 £139.98 BalI4: "
AT165  10A-160A 2.5/3.2/4.0 £219.98 7% K:

s —PAY Monthly
RO TopL PAY Monthly

BG6250LW  HD  150mm 93
BG8370LW HD  200mm £96.99 £11639

- I

distributed)
Strong 9mm
fibreboard

Ty ACTIVATED
& 4 A HEADSHIELDS @ BUFFERS/
s * Activates instantly = POLISHERS

when Arc is struck

C.VAT}

g9 nc VAT @ Spread the cost over 12, 24,
Kit includes: 36, 48 or 60 months

_d
LI

CHOICE OF 5 COLOURS

distributed)

RED, BLUE, GREY, SILVER Strang 12 mm|
GALVANISED STEEL fibreboard * Protects to EN379 ~ * Height )
S S LA PER SHELF slhelven: r 3 . guitﬁ:ﬁm aﬂm, MIG, . BxC. &, adjustable L Allv mix of products
exc. WAS inc. s LRIV Model  (mm) VAT  inc.VAT ?;(ea:{?gle m over £300
Model WxDxH(mm VAT incVAT VAT W FROM ONLY . . :
o £ .99 SEE FULL RANGE CRT130 drive = 40 0
150kg 800x300x1500 £39.98 £51.59 s i s ® 17.9% APR
 [350kg 900x400x1800 £57.99 £71.98 £69.59 £44.39 inc.VAT 053250 250 £169.95

VISIT YOUR LOCAL SUPERSTORE 0pen Mon-Fri 8.30-6.00, Sat 3 30-5.30, Sun 10 00-4.00 5 EASY Ays

BARNSLEY Pontefract Rd, Barnsley, S71 1HA 01226 732297 EXETER 16 Trusham Rd. EX2 8QG 01392 256 744 NORWICH 282a Heigham St. NR2 4L.Z 01603 766402

B’HAM GREAT BARR 4 Birmingham Rd. 0121358 7977 GATESHEAD 50 Lobley Hill Rd. NE8 4YJ 01914932520 NORTHAMPTON Beckett Retail Park, St James’ Mill Rd 01604 267840 TO BUY...

B’HAM HAY MILLS 1152 Coventry Rd, Hay Mills 0121 7713433 GLASGOW 280 Gt Western Rd. G4 9EJ 0141 3329231 NOTTINGHAM 211 Lower Parliament St. 0115 956 1811

BOLTON 1 Thynne St. BL3 6BD 01204 365799 GLOUCESTER 221A Barton St. GL1 4HY 01452 417 948 PETERBOROUGH 417 Lincoln Rd. Millfield 01733 311770

BRADFORD 105-107 Manningham Lane. BD1 3BN 01274 390962 GRIMSBY ELLIS WAY, DN32 98D 01472 354435 PLYMOUTH 58-64 Embankment Rd. PL4 9HY 01752 254050 SUPERSTORES
BRIGHTON 123 Lewes Rd, BN2 3QB 01273 915999 HULL 8-10 Holderness Rd. HU9 1EG 01482 223161 PQOOLE 137-139 Bournemouth Rd. Parkstone 01202 717913 SUPERSTURES N ATIONWIDE
BRISTOL 1-3 Ghurch1I2:id|._ LI-'afw'rfgceDiéIiI‘Im%%S 9JJ 01179351060 ILFORD ?Uﬂlﬁ-'q'ﬁllﬂ Easﬁn gm% G2 ?CHU e 0208 518 4286 PORTSMOUTH 277-283 Copnor Rd. Copnor 023 9265 4777

BURTON UPON TRENT 12a Lichfield St. 01283 564 708 IPSWICH Unit 1 Ipswich Trade Centre, Commercial Road 01473 221253 pRESTON 53 Blackpool Rd. PR? 6BU 01772 703263

CAMBRIDGE 181-183 Histon Road, Cambridge. CB4 3HL 01223 322675 LEEDS 227-229 Kirkstall Rd. LS4 2AS 0113 231 0400 SHEFFIELD 453 Lﬂrﬁ]dnﬂ Rd. Heeley. S2 4HJ 0114 258 0831 o N LI N E
CARDIFF 44-46 City Rd. CF24 3DN 029 2046 5424 LEICESTER 69 Melton Rd. LE4 6PN 0116 261 0688 gIpcUP 13 Blackfen Parade. Blackfen Rd 0208 3042069 WWW. machinemart CO. uk
CARLISLE 85 London Rd. CA1 2LG 01228 591666 LINCOLN Unit 5. The Pelham Centre. LN5 8HG 01522 543 036 SOUTHAMPTON 516-518 PE:ITSWUDd Rd 023 8055 7788

CHELTENHAM 84 Fairview Road. GL52 2EH 01242 514 402 LIVERPOOL 80-88 London Rd. L3 5NF 0151 709 4484 SOUTHEND 1139-1141 London Rd LEIgh on Sea 01702 483 742

CHESTER 43-45 St. James Street. CH1 3EY 01244 311258  LONDON CATFORD 289/291 Southend Lane SE6 3RS 02086955684 oy oN.TRENT 382-306 Waterloo R. Hanley 01782 287321 TELESALES
COLCHESTER 4 North Station Rd. CO1 1RE 01206 762831 LONDON 6 Kendal Parade, Edmonton N18 020 8803 0861 ¢\;NnNERLAND 13-15 Ryhope Rd Grangétuwn 0191 510 8773 0115 956 5555
COVENTRY Bishop St. CV1 1HT 024 7622 4227 LONDON 503-507 Lea Bridge Rd. Leyton, E10 0208558 8284 o nncEn 7 caict Rd. Llansamiiet. SA7 GAG 0179 790969
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Thread Milling H

Thread Milling In
The Workshop

Bob Reeve investigates into the practicality of thread milling using CNC and
various types of cutter.

ost Model Engineers start
making screw threads using
taps and dies, then progress

to turned threads made on a lathe.

But there are alternatives, some more
practical than others. For example |
remember seeing a leadscrew from a
arge planing machine exhibited in the
Birmingham Museum of Science and
ndustry when it was located in Newall
St. | stood in awe of this exhibit, tens of
feet long, several inches in diameter and
all made by hand.

Alternative thread making
techniques, not so demanding on
manual skills, might include thread
rolling and thread whirling. | have some
long high tensile bolts with Whitworth
threads which | watched being rolled
before carrying them back to my
workshop for use on the milling table.
Then there were the whirled threads |
encountered as part of the Multi Role
Combat Aircraft (as it was then) wing
sweep mechanism. Whirled threads
involve the cutter rotating around the
work piece. A process used where long
or very precise threads are required
which might not have the common vee-
form thread. In the MRCA these were
essentially very robust and compact
concentric, telescopic ballscrews. Their
function was to reconfigure the wings
in the transition from subsonic to
supersonic flight and vice-versa. The
loads were enormous, and the precision
was superb. To my eyes, a minor
triumph of engineering.

In @ more down to earth moment at Sieg X3 CNC conversion.
an SMEE zoom meeting of the Digital
Group, the co-ordinator, Brian Neale CNC mills and the programming skills to which was converted to CNC many years
asked if anyone had tried thread milling. do it. Challenge accepted! ago. This machine is basically a three-axis
No one had, but it sounded like an | already had the requisite CNC milling machine to which has been added a 4%
interesting challenge and the Digital machine which has appeared in these rotary axis. Note that there is no facility for
Group might have both the necessary pages before. Photograph1shows my X3 tilting the head on this machine.
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Threadcutting tools & gauge.

First on the list of problems to be
addressed was the question of the
helix angle. This has always puzzled
me because thread cutting in the lathe
appears to take no account of the change
in thread geometry caused by the helix
angle of the thread. The traditional gauge
in photo 2 is used to grind the tools
shown below it. | have never come across
anyone tilting the tool by the helix angle
to retain the exact thread form intended.
The effect is small because the helix
angle is small. However, at this stage
| decided not to pursue this in detail,
pending discussions with fellow SMEE
members who might hopefully be more
knowledgeable on the subject.

| decided to put some boundaries on

the threads that | might wish to explore.

Starting with metric threads as being
the most common (but perhaps not to
model engineers). | did not anticipate
milling very small diameters since the

::l-_ III- : : " X

Full form cutter V2" Whitworth.
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60°Inc. milling Cutter.

workpiece was unlikely to be sufficiently

rigid to withstand a full-frontal attack
by a milling cutter. The 60° thread form
presents an easy angle to generate and
the pitch increment of 0.5 mm for many
of the larger sizes reduced the number
of variants.

My second choice was the Whitworth
thread form mainly because itis a
relatively coarse thread which was in
common use before metrication and
there are quite a few deployed in the
venerable machine tools that occupy
my workshop. Added to which they
are becoming increasingly difficult to
obtain and can be disproportionally
more expensive.

| always intended to start with
external threads on the grounds that it
was easier to see what | was doing and
there was less likelihood of crashing into
the workpiece at the beginning and ends
of the cut.

12" Whit. corner radii.

The next task was to explore what
tooling was commercially available. I'm
not averse to making my own tools, but
| usually opt for the commercial option
unless it gets prohibitively expensive
or simply unavailable. Fortunately that
turned out not to be the case.

| started with cutters for metric
external threads. First up was a pre-
owned cutter with two angled cutting
faces meeting at the required 60°,
photo 3 This is not a full form cutter
and will not round either the thread
roots or the tips. That said, it was mine
in exchange for three crispy fivers! Its
condition was good, and it had not done
much work so didn’t need sharpening.

The next step was more ambitious;

a full form cutter for a 12tpi Whitworth
thread. "Full form” because it would cut
the correct threadform, complete with
radiused tips and roots, but only for
12tpi, photo 4.

Model Engineers’ Workshop



Three more crispy fivers were invested.
At which point | momentarily reflected
on the loss of the floppy, dog-eared
and dirty old fivers. Another part of our
historic heritage lost to the plastic age?

Photographing the full form capability
of this cutter was something of a
challenge but photo 5 shows the details.
With a tip radius for the thread root and
two smaller radii on the internal corners
which will provide a radius on each side
of the thread crest.

It should be obvious that the cutters
detailed so far were not suited to
internal threads (unless of exceptionally
large diameter). My choice for internal
threading needed to be much smallerin
diameter and would therefore have to
run at much higher speeds. These turned
out to be carbide tools with three ground
threads so as to generate a full thread
form. Needless to say three fivers would
not cut it this time!

And so to the next question - to
program or not to program? A sufficiently
comprehensive CAM package would
do the necessary, given sufficient
information to define the thread details
and its location. Essentially it is an
exercise in spiral pocket milling. | hac
used a similar strateqgy to this for milling
the ports in an inlet manifold for ar
automotive application. That exercise was
done using the BobCAD CAM package,
which was very successful, ref. 1. The
downside was that the CAM program
produced enormous files which took a
long time to execute. This time | elected
to manually program the thread cutting
on the grounds that all that was required
was a spiral path defined by the diameter,
pitch and depth from a given start point.

Hopefully | might encourage a few
budding programmers to have a go.
However, | would point out that in my
experience successful programs are
rarely created in a blinding flash of
inspiration. More often it requires a
series of incremental improvements until
success is achieved. Even then it is not
perfect! To that end | have set out some
of the stages that eventually led to a
successful conclusion.

| use Mach 3 for the programming.
his, or the later Mach 4, are free for
the demonstration version, so making
a start is relatively painless. In addition,
the program simulators included are
very usable for program development.
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Ref 1

Lead angle
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he budding programmer does not even
need a CNC machine!

Milling circles or arcs can be a bit tricky,
especially since complete circles linked
by a helical path were required for this
program. The GO2 (clockwise) and GO3
(anticlockwise) commands for circular
interpolation are complicated by the
options to use the Radius Format arc with
A B,CandRaswellastheusual X Y, Z
words or alternatively, the Centre Format
arc requiring all those, plus 1, J, and K. So,
by way of a start | programmed the centre
format arc as follows:
%Spiral 1
G20 F100
GO X1Y0 Z0
M3
G3X1Y0 Z-0.21-
G3X1YO Z-04 I-T
G3X1Y0Z-061-
G3X1YO0Z-081-1,
G3X1YOZ-1.01-1)O
G3X1YO0 Z-1.21-1)0
MO5
MO

This has one line for each complete
circle and a pitch of 0.2mm. Readers

slzl=R=

who wish to type it into Mach 3,
should find that it does indeed
produce a spiral cutter path but for
this trial no cutter is needed. Run the
program offline. As always readers
should ensure this is suitable for
their CNC machine and is within their
competence to use it, fig. 1. This is
a snapshot of the program running
and the first turn of the thread is
highlighted; the remaining threads
may be just visible “ghosted” below.

| was concerned that Mach 3 wil
only interpolate in one plane parallel to
any two of the axes and this program
appears to require interpolation
involving three axes. However, after a
bit of thought, | concluded that there
was no interpolation required for the Z
axes. As far as Mach 3 is concerned this
is just a linear movement along the Z
axis.

Those who typed in the program as
written and got it to run might have
spotted my deliberate mistake - itis a
left-hand thread:!

There was a further disadvantage
in the centre format arc - it was not

Cetem Ak | P T——a—
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First trial: Tmm pitch 10mm diameter.

obvious what the radius of the thread
would be.

Jumping a few iterations, my fourth
attempt was a change of horses to the
radius format and a right-hand thread. |
have also included a more comprehensive
initiation string to ensure the mill is set
correctly for the start of the program. This
is still a spiral development program to be
run without a cutter and offline, but the
previous caveat still applies.

% Spiral 4

G15 G17 G21 G40 G49 G50 G69 G80 GO0
%G15 CARTESIAN CO-ORDS

%G17 XY PLANE

%G21 MILLIMETRES

%G40 CANCEL CUTTER RADIUS COMP
%G49 CANCEL TOOL LENGTH OFFSET
%G50 RESET ALLSCALE FACTORS TO
UNITY

%G69 CANCEL CO-ORD SYSTEM
ROTATION

%G80 CANCEL MOTION MODE

%G990 ABSOLUTE DISTANCE MODE
% Set workpiece vertical, centre at x=0,
y=0.

GO Z25

M3

M6 T10 S500

=100

GO X-5Y0 Z0

M3

G2 X5Y0 Z-05R5

G2 X-5Y0 Z-1R5

G2 X5Y0Z-15R5

G2 X-5Y0 Z-2 R5

G2 X5Y0 Z-25R5

G2 X-5Y0 Z-3 R5

G1X-8

GO Z0

M30

The radius was now obvious, and the
program created a right-hand thread

12 www.model-engineer.co.uk

as it should. What was not so obvious
was that there are now two lines for

a complete circle and the pitch of

Tmm is split between those two lines.
Apparently, this is a more accurate way
of programming a complete circle.

The program was more successful
than | expected and with the addition
of corrections for the cutter diameter
it was used to cut a 10mm dia. external
thread with 1 mm pitch, photo 6.
However, the use of such a large cutter
to cut such a fine thread did seem a little
disproportionate.

The thread was not to the correct
depth at this stage. That refinement was
to follow, and | also increased the pitch
to a more proportionate 1.5mm.

With the spiral cutter path working
properly, my next step was to utilise
some of the more advanced features
of Mach 3, starting with parameters. |
found this feature most useful when |
was programming the bevel gears in
ref 2 which were defined by just a few
parameters.

| was once told in a maths lesson
that “A parameter was a sort of fixed
variable” — | didn't find that at all helpful!
The parameters used here are numeric
descriptions of the specific thread that
was to be cut e.g. diameter, pitch and
length. The real advantage being that
the information relating to the current
thread can all be grouped together at
one location within the program; easy to
locate and easy to change.

Parameters have some rules
associated with them. They must be
preceded by the hash symbol # followed
by a real number integer e.g. #41=10
sets a 10mm dia. thread. Up t0 10,320
parameters are allowed but numbers

Successful M10 X 1.5 thread.

5161to 5246 are reserved for specific
machine functions. The following
program has five parameters defined,
but three of them (#42, #43 & #44) are
not used at this stage, they anticipate
further developments. In the interests

of space, the annotation of the initiation
string (%G15 to %G90) has been omitted
since it duplicates the previous program.

#41 is set to 10mm for the workpiece
diameter, and the cutter diameter
is set at 76.81Tmm by #45. There are
also workpiece and cutter setting
instructions. For manipulating
parameters square brackets are normally
used e.g. [#41°#24]*[1/2]. calculates
the distance from the spindle ¢/l to the
workpiece c/I.

This time the program could cut
metal, but not much! As yet there was
no incremental depth facility and the
number of completed threads was fixed
at three. The program was no longer
gender neutral as were the "Spiral”
programs. It was then specifically for
external threads.

% Threadmill External 1

G15 G17 G21 G40 G49 G50 G69 G80 GO0
% cancel Angle rollover: General Config..
% Set workpiece vertical, centre at x=0,
y=0

% Use 60 deg. Inc. cutter.

% Set centreline of cutter at top of
workpiece Z=0

#41=10 (Thread diameter)

#42=1.5 (Pitch)

#43=6 (no. of complete threads)
#44=1.0 (Thread depth)

#45=76.81 (cutter dia.)

GO Z25

F100

GO X[[[[#41+#45]*[1/2]]+5]*-1] YO (Left of
C/L5mm clear)

Model Engineers’ Workshop
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Ref 2
GO Z0 times as necessary. They comprise
M3 a discrete section of code, usually

G1 X[[[#41+#45]*[1/2]]*-1] YO
G2 X[[[#41+#45]*[1/2]]*1] YO Z[#42*-0.5]
RI#]*[1/2]]
G2 X[ [[#41+#45]*[1/2]]* 1] YO Z[#42*-1.0]
RI#]*[1/2]]
G2 X[[[#41+#45]*[1/2]]*1] YO Z[#42*-1.5]
RI[#]*[1/2]]
G2 X[[[#41+#45]*[1/2]]*1] YO Z[#42*-2.0]
RI#]*[1/2]]
G2 X[[[#41+#45]*[1/2]]*1] YO Z[#42*-2.5]
RI[#]*[1/2]]
G2 X[[[#41+#45]*[1/2]]*1] YO Z[#42*-3.0]
RI#a]*[1/2]]
G1 X[[[[#£1+#45]*[1/2]]+5]*-1] YO
GO Z25
MO5
MO

Another useful feature of the
parameters available in Mach 3 was that
they could be used as tally counters. In
this case the number of threads to be
cut. The tally count was incremented
automatically within the program. #53
was used to track the total length of
thread, incrementing by half the pitch for
each half-turn of thread cut.

Subroutines were also incorporated
for parts of the program which were
repeated frequently. In this case the
semi-circular motions and Z movement
used to cut a single thread. A sub-
routine could be repeated as many

August 2024

located after the end of the program
and starting with O (capital letter O)
and an identification number: in this
case 100.The subroutine is called
from within the program by the M98
command which also indicates which
subroutine it is since there may be
several, and how many times it will be
called by Q[#43]. Using a parameter
for this made it easy to change the

program to a different thread.

% Threadmill External 3

G15 G17 G21 G40 G49 G50 G69 G80O G90
% cancel Angle rollover: general config
% Set workpeice vertical, centre at x=0,
v=0.

% Use 60 deg inc cutter

% Set centreline of cutter V at top of
workpeice Z=0

#41=10 (Thread outside diameter)
#42=15 (Pitch)

#43=6 (no. of complete threads)
#44=1.0 (Thread depth)

#45=76.81 (cutter dia)

% Calculate intermediates

#50= [-1*[[[#41+#45]*[1/2]]+0]] (Left OD
position on X axis)

#51= [1*[[[#41+#45]*[1/2]]+0]] (Right OD
position on X axis)
#52=[[#41+#45]*[1/2]]

(radius for spindle + cutter)

#53= [#42/2] (Length of thread counter)

Thread Milling H

F100

GO Z25

GO X[#50-5] YO (Left of C/L 5mm clear)
GO Z0

M3

G1 X[#50] YO Z0 (Touching workpeice)
M98 P100 Q[#43]

GO X[[[[#41+#45]*[1/2]]+5]*-1] YO

GO Z0

MO5

M30

0100 (Thread Cut)

G2 X#51YO0 Z[-17"#53] R#50 ()
#53=[#53+[#42/2]]

G2 X#50 YO Z[-1"#53] R#51
#53=[#53+[#42/2]]

M99

The last refinement to the program
might well be considered the tricky bit.
This is another subroutine, this time to
deal with getting the depth of thread
required in three steps. | considered this
necessary since for cutting fine threads,
the workpiece may not have been
sufficiently rigid to cut it in one pass. The
unfortunate consequence was that it led
to nested sub routines. In this case the
number of threads subroutine is within
the thread depth routine.

However, it was important that both
subroutines were defined at the end of
the program. Although it is permitted
to call a subroutine from within another
subroutine; it is not permitted to define
a subroutine within another subroutine.
That route led to some unpredictable
and unwanted actions. Guess how |
found out!

% Thread Mill External 4.2 M10

G15 G17 G21 G40 G49 G50 G69 GBO G900
#41=10 (Thread outside diameter)
#42=1.5 (Pitch)

#43=3 (no. of complete threads)

#44=1.0 (Thread depth)

#45=76.81 (cutter diameter)

% Calculate intermediates

#52= [[#41+#45]*[1/2]] (radius for
workpiece + cutter)

#50=[-1"#52] (Left OD position on X axis)
#51= [1"#52] (Right OD position on X axis)
#53=0 (Thread depth)

F200

GO Z25

GO X[#50-5] YO (Left of C/L 5mm clear)
GO Z0

M3

M98 P101 Q3
GO Z0

MO5

(Start of depth control)
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The two successful trials.

M30
0101 (cut depth)
G1X[#50] YO Z0 (Touching workpiece)
#53= [#42/2] (Current length of thread
counter)
#52=[#52-0.355"#44] (radius for spindle
+cutter)
#51=#52
#50=[-1*#52]
M98 P100 Ql#43]
Oo#52=[#52-0.355*#44] (radius for
spindle +cutter)
#50= [-1"#52] (Left OD position on X axis)
#51= [1*#52] (Right OD position on X axis)
GO X[#50-5] YO
GO Z0
#53=0
M99
0100 (One Complete Thread Cut)
G2 X#51YO0 Z[-1*#53] R#50 ()
#53=[#53+[#42/2]]
G2 X#50 YO Z[-1*#53] R#51
#53=[#53+[#42/2]]
M99

Note that the new subroutine 01071
has the original subroutine (0100)
embedded within it. The tricky bit was to
ensure that the parameters that needed

14 www.model-engineer.co.uk
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Commercial V2" Whitworth. nut fitted.
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Carbide Internal cutter M10 X 1.5.

to be updated, were updated at the
correct point i.e. before the beginning of
the subroutine, or after the end.

Because the threads produced were
not fully formed, there was no radius on
the crest, just as they would be if turned
on the lathe. The remedy was a fine file
or run the correct size split die down
it — just between fingers and thumb if
the size is correct, photo 7. To misquote
an old culinary saying. “The proof of the
threading is in the nutting!”

The next trial was a V2" Whitworth
tread of 12 tpi. At this point the parametric
approach came into its own. The only
change to the program was to alter the
thread and cutter parameters as below:
#41 thread dia. 12.68 (actual, 12.7 mm
nominal)

#42 pitch. 2117 (12 tpi)

#43 complete pitches. (Unchanged)
#44 thread depth.1.634 (0.053")

#45 cutter dia. 63.9mm

his cutter was a full form profile and
intended to produce a finished thread
without further attention.

The result was better than expected,
photo 8.

A commercial /2" Whit. nut fitted
without adjustment, plus the crests and
roots were visibly rounded as they should
be with as full form cutter, photo 9.

Photograph 10 shows both completed
milled threads with the nuts removed.
Note that the cessation of the thread after
six complete threads is neater than with
most other thread forming methods, and
without needing a run-out groove.

The next stage was to attempt some
internal threads. The obvious difficulty
was the lack of space and the need for a
cutting tool that would operate within
the diameter of a tapping diameter hole.

The cutters available generally look
something like a tap with some threads
removed, photo 11. However, this is
misleading since these tools have no
helical element to the threadform.

In addition there are some variants
depending on their ability to produce a
full-form thread (i.e. rounded crests and
roots). The one shown has three threads
and will produce a full form thread but
only for one particular thread; in this case
M10 X 1.5.

e 10 be continued
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A Fixed Steady for a
Myford ML10

Myford Fixed Steady H

Richard Lofting makes a steady to support long workpieces on an ML10 lathe.

06

3.3

O

The SFV 302 tractor, 5.3 litre single cylinder semi diesel.

v son has a Myford ML 10
lathe, his granddad gave it
to him on his twenty-first

birthday, It is used regularly making or
repairing parts for our vintage tractors.
We have amongst others, a French
made single cylinder hot bulb tractor,
an SFV 302, photo 1, We have had it
running but the fuel pump leaks, as a
previous owner had fitted the wrong
fuel injector, and the excess pressure
required to operate it has put a crack in
the bronze casting due to hydraulicing
action. Parts for these tractors are

thin on the ground to say the least, as

August 2024

there were only a few thousand built
during the late 1950s, so it is a case of
making your own. | made a pattern

to cast a new pump and being new to
casting | started off casting the pump in
aluminium alloy, for several reasons.

1, Aluminium melts at a lower
temperature than Bronze, so slightly
safer, and | can get my hands on
loads of alloy castings such as water
pumps etc, as my son is a mechanic
for stock.

2, | could test and evaluate my casting
technique and the pattern quickly.

3, | could check all the machining

operations needed on the

aluminium before committing to

bronze on our limited equipment.

| discovered that the pattern was ok,

but it needs two ingates rather than
one, so it feeds quicker, and | need to
make more ventilation holes in the
sand as there were a few blowholes,
especially on the underside. The
pump is a simple affair with one 12mm
diameter piston with a 18mm x 1.5
thread at 90 degrees to the piston
stroke for the one way valves and a
14mm x 1.5 thread at one end for a bleed
plug, using the cracked pump with a

15
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The remain of my cars crank pulley damper.

centred 12mm rod, photo 2, fitted in
place of the piston | could transfer the
centres to the casting after levelling
the mounting foot in my shaper on the
new casting. | had thought | could bore
and ream the body for the piston on
my horizontal mill, the only operation

| could not do was hold the pump and

machine a groove for the ‘0’ ring seal. If |
had a fixed steady | could use the ML10.

The Birth Of An Idea

Afew weeks previously the fan belt had
snapped on my car and it destroyed the
bond on the rubber in the front pulley
damper, the old one sat on the scrap pile;

www.model-engineer.co.uk

The 60° dovetail marked out on the base.

while drinking a cup of tea it came to me
that the centre part of the old pulley was
about the right diameter and had a large
central hole and three bolt holes, photo
3, ideal for the fingers of a steady. All

it needed was the outer rim removing,
this was held in place with a rubber strip
which | pushed off with our old Churchill
screw press. After facing off inthe lathe
could now see the steady taking shape.

The Base

Obviously, a fixed steady needs a base to
'fix' it to the bed of the lathe, this | made
from a piece of two inch square steel
that came from the base leg of a disused
car lift, photo 4. After cleaning the

Model Engineers’ Workshop



Myford Fixed Steady H

The base more or less finished

[t
Pyl

4

Using the shaper to level the base clamp.

faces in the shaper | marked out for the photo 7, so it would sit straight when was not too important in this case as
dovetail and then cut this on the shaper not attached to the lathe. The next task the adjustable fingers would take care
after grinding a tool to about 55° with was to join the two pieces together. For of alignment when using the steady. |
the dovetail angle being 60°, photo 5, a previous job where the lathe was too can hear the question ‘why not use the
this was another first for me. | copiedthe  small, | had made a Morse taperadapter ~ chuck on the headstock'? | had thought
base of the Rodney miller attachment so that | could fit the three-jaw chuck of this, but with the width of the base
that we have for the lathe, in that the onto the milling machine. This also fits and the body of the chuck, there was not
centre of the base that contacts the lathe  the lathe tailstock as they are both MT enough room.

bed is relieved, photo 6. The retaining 2. By gripping the ring in the centre hole

plate was made from an off cut of the in the chuck with the base clamped to Joining Together

gauge plate used to make the fingers. the lathe bed, | could mark the position As there is not much ‘meat’ at the outer
Although it didn't affect its use | leveled of the two components knowing they edge of the ring | decided to use four M5
the bottom of the plate in the shaper, were in the correct position. Precision cap head screws and as luck would have
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The three fingers complete with bearings.

it | had a counterbore for a 5mm hole
as the heads were right on the edge of
a ridge of the ring, photo 8. The other
side that faced the base block was flat.
| would have really liked to have set
the ring in from the edge of the base,
but until | finish a rotary table build it
will have to suffice for now, at least it is

usable as is.

Fingers

To make the fingers
10mm thick gauge p
perhaps thinner woL

had a length of
ate, photo 9,
|d have been better,

18 www.model-engineer.co.uk
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Corresponding numbers on ring and fingers.

but | had it in stock. The three bearings
were also in stock as I had bought a
pack of ten when rebuilding the guides
on my bandsaw. The holes for the
bearings were drilled and tapped M6 at
one end, this just left the adjustment
slots. As | have not got a vertical head
for my Centec mill I set up the Rodney
mini miller attachment that came with
the Myford. | purchased a new 6mm
slot drill for £4 from a well-known
internet auction site and settoon a
wet afternoon. With the plate being

so thick and the slot being relatively

small it took what seemed an age as |
had to stop on each pass and clear the
swarf from the emerging slot. So as to
alleviate any future finger alignment
issues, | numbered each finger and its
matching slot, photo 10, at the business
end, where the bearings are mounted.
Although it didn't interfere with the
operation, the square ends of the fingers
overhung the bearing at the sides. So as
to get them all the same | put a spot of
superglue on each one and stuck them
together so when taking off the mill they
stayed together. | milled off the corners

Model Engineers’ Workshop



Myford Fixed Steady H

and then rounded them on the grinder
before separating them.

All that was left to do construction
wise was to mill grooves in the ring for
the fingers to locate, plug the three
existing holes in the ring, and drill and
tap for the finger attachment screws.
| vaguely remember when fitting the
new pulley on my car on one of the
forums there was mention of there
being an offset hole. Drawing out the
ring to size with paper and compass as
my computer printer was out of ink and
e drawing three lines to represent the
_;{ finger centres; laying the ring on the

Ml drawing | discovered that yes indeed
there is one offset hole. As the holes are
a 'tad’ over TImm diameter | have turned
three plugs from bar stock to fill these
by interference fit. | could then drill and
tap these, M6, once fitted to get them
on centre line for each finger, photo
11. Again | wished | had finished that
rotary table project that | had startec
as it would have been somewhat easier
to align the ring on the horizontal mill
to cut the three slots at 120°. As it was
| marked the centre line for each finger
on either side of the ring and then used
the scribed lines to align the cutter
before clamping down. With one face
of the cutter on the centre line | then
wound they axis over half the width

i r-.._-{..*
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___...ﬂ‘“ } ofthefinger and cut to depth before
SNSRE setting the depth stop. So as not to
L% ‘
o get confused, | then wound they axis
.3 out the width of the finger minus the
All the machining done, almost ready to use. width of the cutter and cut this side full
depth, this just left the material in the

middle which took several passes to

remove, perhaps | should have used a
wider cutter, but this was the only sharp
one that | had at the time. A trial fit of
the finger in the slot before moving
confirmed that my math'’s was correct!
That left two more slots to align and cut.
| used each finger to mark for drilling
and tapping as the first cut finger slot
was slightly off centre, therefore | used
a number punch to number the fingers
and their respective slots.

Set Up and Use

With the fixed steady finished it was

time to give it a try, photo 12. As | said
earlier the idea of the fixed steady was to

be able to cut a groove in the bore of the
pump to fit an o-ring seal, but once on
Setting up the fixed steady with the pump held between centres. the lathe | discovered that | had enough )
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The casting set up ready to bore and ream in the fixed steady.

room to drill and ream the bore as well. of the work. In this case with a lumpy Finishing The Job

Often novices find it hard to setup work casting this was not going to be possible, | carried out all the operations on

in a fixed steady. The usual way with photo 13. As | had centered each end the alloy casting, except cutting the
something like a bar of material is to of the pump body, | set the casting up groove for the o-ring, photo 14, so
grip the bar in the lathe chuck and then using the tailstock centre and machined | knew the fixed steady was usable.
set the fingers of the steady with the the pump spring base at the end of the | decided to finish it off with a coat
base close to the chuck and then move casting, this gave me a good area to set of machinery enamel, photo 15, all

the steady to where it is needed for the the fixed steady fingers into position that's left to do is cast the pump in
machining operation, i.e. at the otherend  before removing the tailstock. bronze. i

e

The fixed steady after a coat of
The alloy test casting fully machined machinery enamel.
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A Turntable Weight

Turntable Weight H

Neil Wyatt makes a simple hifi accessory that is an ideal project for those just
starting out with lathe turning. Audiophiles, please look away now.

here are uncountable accessories
that a billionaire with time on
their hands can spend money on,
lost of money, in the hope of improving
the quality of their sound system. | refer
readers to the Internet where they will
see arguments from those who insist
speaker cables are directional to those
who see anything more advanced than
upgrading from a crystal pickup as snake
oil. One accessory that does, almost
unequivocally, improve the sound from a

record turntable is a weight that slips over

the centre peg. The benefits theoretically
include lowering the resonance of
the turntable or stopping the recorc
from slipping (Have you ever had ar
LP slip when the needle goes down?
Has anyone?). However tenuous some
claims are, the extra mass will have some
flywheel effect and steady the rotation
of the turntable somewhat, but of most
interest to someone like me, it will help
flatten any LPs that have developec
something of a warp over the decades.
Aturntable weightis an ideal
beginner’s turning project as in essence
it is just a chunky round object with a
hole in the middle. If that seems beyond
your current abilities, you can buy one
for about £6 and upwards online -
upwards to over £2,000 apparently.

Sawing off a blank in the bandsaw.

Anyway, here’'s how | made one anc
hopefully readers may benefit from
some of the techniques | describe. Note
that only one dimension is critical.

Now, some turntable weights have
a central collet that grips the record
spindle. | felt that a good fit is enough
to dispense with this and go for the
simplicity of a single part. | started with
a length of 2" (~50mm) EN1a mild steel,
which | cut to about 3 /2" (~80mm) long

using my bandsaw, an indispensable too|,

once you have one, photo 1. | secured
this in the outside jaws of a self-centring
chuck (it was too big to use the inside
jaws). The bar had some surface rust, and
| used a standard right-handed tool with
the lathe’s self-act to take both a facing
cutacross the end of the bar, photo 2,
and a light skim along its length for about

2" photo 3. If you don't have automatic
feed, you can take these cuts by hand.

'-"7-“

Facing the end df the black with a right-hand tool. Talking a skim along the surface f the bar with the same tool.
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| prefer a spotting drill to a centre arill.

The weight naturally needs to be
no larger than a standard record lable
(and can be much smaller). Height
wise, anything in proportion should
be OK, but my turntable has a clear
lid, so | made the weight short enough
to fit with this closed. The one critical
dimension is the size of the central hole,
which must be a close fit on the record
spindle. The standard size is an imperial
measurement; 9/32" that's 0.281" to
the nearest ‘thou’ or 714mm. | started
by using a spotting drill (a short drill
with a 90-degree end) held in the lathe
tailstock), these are less likely to wander
than ordinary drills and more robust
than centre drills, photo 4. | followed

p
"-

#
- ‘

-.-.

90-degree turning and chamfering tool
modified for recessing the end of a bar.
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this up with a 2" (6.35mm) drill, nice and
deep - deeper than | wanted the weight
to be, withdrawing the drill occasionally
to help clear the swarf. | could have
reamed the hole to size, but | forgot |
had a9/32" reamer, so | just finished it
with a 9/32" drill. Incidentally, my 9/32"
drill was missing, so | had to take a new
one out of my box of spares. This was
only removing 1/33" on diameter, about
two-thirds of a millimetre, which is a
big help with getting accurate sizing of
a hole. | won't show photos of a whole
succession of drills.

| wanted to recess the bottom of the
weight, as this helps it sit flat and also
some records have a raised circle at the

=
Recessing the bar.

centre of the disc. To do this | used a
90-degree insert tool held sideways. It
was clear the tool's body might interfere
with the work, so | modified it by
reducing the end of the tool shank on
my belt linisher, photo 5. This allowed
me to turn a nice recess with a bevelled
outer edge, without worrying that the
tool shank would rub and spoil the nice
crisp corner, photo 6.

| used a proper countersinking tool,
photo 7, to tidy up the edge of the
central hole. This needs to be run quite
slowly, around 100 rpm works well. If
you don't have such a tool, you could
just relieve the edge of the hole with a
larger drill bit, or break the edges with a
deburring tool.

The next step was essentially
decorative, | wanted my weight to have a
knurled ridge around the top, so decided
to turn a section tapered at roughly ten
degrees. For this | angle the top slide,
photo 8. Because | had to manually
advance the tool | don't have any photos
of the process of turning the reduced
section, but essentially start where the
taper will be deepest, and advance the
tool a little for each cut until widest part
of the taper reaches the right point. As
| hand fed the tool the finish ended up
a bit less perfect than the machine fed
parts of the job.

On my lathe, a SIEG SC4 the slides are
ground square all over, so accurately
resetting the topslide after taper turning
can be done by using a reference (in my

case a v-block) to set it parallel to the
lathe axis, photo 9.

_

Countersink tool.
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Parting off tool.

Parting off relatively large diameters
can be tricky, but | decided to have a
go, photo 10. Unfortunately | was a bit
skimpy on cutting fluid and suffered a
minor dig in. no damage, but discretion is
the better part of valour so removed my
embryo weight from the lathe and cut
off the stock in the bandsaw, photo 11.
| then replaced the reversed workpiece
in the chuck, protected by a narrow strip
of thin aluminium alloy sheet wrapped
around the base.

The next step was knurling the raised
ridge. My scissor knurl is rather small in
size so instead | used a toolpost knurl
that is fed in from the side. This requires
a fair degree of force so | took two
precautions; first | supported the work

August 2024

The coward’s way out - cutting off in
the bandsaw.

with a live centre in the tailstock, then, |
raised the knurling tool above its usual
position so that only one knurl would
contact the work, halving the pressure
required. In photo 12 you can see that
the top knurl is not rotating, and only
one diagonal cut is being made across
the work. The knurl was fairly close to
the chuck jaws, but | was able to (just)
fit the tool under the guard. Using lots
of cutting fluid, the knurl was steadily
advanced into the work. Bear in mind
that it's best not to cut the knurl too
deep as a very sharp-topped knurl feels
unpleasant to handle.

| then dropped the knurl down to the
centre line and repeated the exercise,
photo 13. | finished the edges of the

Turntable Weight H

Just the lower knurl is cutting here.

knurled section, the HS recommended
way is using a strip of emery paper
glued to a backing board. All that
remained of the manufacture was to

."I.f"',' ?

Now both knurls are engaged.
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Countersinking the top of the central hole.

countersink the hole, photo 14 and
then face across what will be the top
of the weight, photo 15, using power
cross feed.

Now, if | had just cleaned the oil off
the weight, | can guarantee that withing
a few weeks or months it would have
a patina of rust. | had already decided |
would be blacking the weight, but rather
than my usual oil blacking | decided to
use chemical blacking, using a selenium-
based solution obtained from the
internet, photo 16. | discovered too late
that the same supplier sells a kit with
alkali degreaser and dewatering oil for
just a pound extra, but it wasn't difficult
to improvise. The first step is degreasing,
so after using kitchen roll to remove the
worst of the cutting oil, photo 17, and
washing with ordinary washing up liquid,
| put on a pair of protective gloves and
put the work into a fairly weak solution
of soda crystals in water. This is safer
than caustic soda but is an effective
degreaser to make sure you wear gloves
to protect your skin.

24 www.model-engineer.co.uk

Facing off the complete the machining operations.

After another rinse with clean tap
water, photo 18, the bright clean
weight was put into the blacking
solution, photo 19. Again, | kept the

gloves on, especially as the part had to
be turned a few times to make sure it
was blacked all over. Blacking started
quickly, but the full ten minutes

Model Engineers’ Workshop



Turntable Weight H
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Just 100ml of blacking solution can go
quite a long way:.

After degreasing - shiny!

recommended saw the colour intensify
and become more even. The final stage
is another rinse and then dewatering,

| used a good slathering of WD4O0,
photo 20. Incidentally water dispersal
s the original purpose of WD40, while
it has many uses itisn't meant as a
ong-term lubricant.

Naturally, the final test was to try
out the weight on my record turntable.
For the classic hifi buffs, my ancient
setup is a Rotel RP-830 turntable, NAD
3130 and a pair of KEF Coda 7 speakers,
which was a half decent setup some
thirty odd years ago. | would like to

The finished weight in use.

defined bass with real authority. | can't
say | heard any difference, but it does
report that the weight transformed help keep slightly warped records flat
my listening experience, giving | and it feels nice in the hand. Oh, and |
shimmering highs and tight, well- Aftera rinse, saturated with WD4O saved a couple of grand. i
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Micro-Milling With A Home-
Made Contraption - Part 6

Mike Tilby concludes the story of his scratch built machine tool, with some
further developments and examples of how he's used it.

l .
o [
B |

Defining a cutting pathway
Previously it was explained that the

stepper motors are controlled in a way
that moves the guide-plate through

a pathway that is defined as a series
of straight lines between positions
called waymarkers. A pathway around
a new template is defined by moving
the follower, under manual control,
from the REF position to the position
chosen for the first waymarker, such
as where the follower first contacts
the template. This position is then
stored by pressing the appropriate
pair of buttons on the control box.
The follower is then moved manually
to what one judges to be the next
suitable position around the template
and that position is stored. As
explained previously, the sprung
connection between the guide-plate
and the template follower arm allows
the follower to remain in contact with
a curved edge of the template even
though the guide-plate moves in a
straight line. In order to check that
contact with the template is actually
maintained, the controls allow one

to command the platform to move
back along its straight line and then
another command causes it to return
to last position.

It can be tricky to tell if the follower is
actually touching the template and so
an electrical continuity detector is used,
photo 33. The template is mounted on
an electrically insulating board and has
a wire that connects it to the detector.
Another wire from the detector is
connected to the follower arm. When
contact between follower and template
is lost the bright light on top of the
monitor turns on and the sound that is : | |
emitted by a loudspeaker inthe monitor  Electrical continuity detector to detect when the follower contacts the template, or the
changes from a low to a high pitch. The cutter contacts the work piece. The knobs adjust detection sensitivity and volume of
knobs allow adjustment of sensitivity the sound emitted
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A simple template facilitates setting the cutter tip at the correct

distance.

of the electrical sensing circuit and the
volume of the sound.

If the location of the waymarkers
prove to be such that the follower loses
contact with, or presses too hard against,
the template then the position of one
or both waymarkers can be adjusted
or an additional waymarker can be
inserted between them. The sequence
of waymarkers that comprise a pathway
can then be saved and recalled later,
either to be used or to be further edited.
Defining that part of a pathway where
the follower passes around a sharp
edge without undergoing any sudden
movements requires extra care but can
be achieved without too much trouble.
Spending a few minutes setting up a
pathway carefully is well worthwhile
since it may be used several hundred
times in the machining of a typical
turbine disc.

Adjustment of cutter position
When changing cutters it is important
that the cutter tip is positioned 2.5".
from the plane of the pivots that
support the spindle. This is to accurately
maintain the 10:1 ratio of the distances
from the pivot point to the follower

and pivot point to the cutter tip. The
cutter projection is easily checked with
a simple template, photo 34. Also it is
important to correctly locate the cutter
relative to the work piece. To test when
the cutter touches the work piece a
second electrical continuity circuit is
arranged in which a second pair of wires
connect to the detector box, photo 33.
The box is fitted with a switch to select
whether the template/follower or the

August 2024

workpiece/cutter are to be analysed.
The Proxxon spindle is insulated from
the rest of the contraption by a thin
sheet of plastic that is placed between
it and the clamping block. Tungsten
carbide conducts electricity sufficiently
well for the electrical continuity tester
to work, especially since it is possible to
adjust its sensitivity.

Further developments

Three changes to how the contraptionis
used have greatly improved the process
of cutting turbine blades. The first was
finding a way to keep the groove being
cut free of accumulated swarf. The

fact that the face of the work piece is
vertical helps the situation but there

is still a problem because the surface

Micro Milling H

| S
An air jet from the nozzle keeps the cutter free from
accumulation of swarf.

speed of the very narrow cutters is
not sufficient to fling the swarf out of
the way and they can easily break if
they become clogged up. Since | have
no plans to machine anything other
than brass and related alloys there was
no need to add the complication of a
stream of cutting fluid which would
also entail arrangements to contain the
fluid. Instead, a jet of compressed air has
been found to work very well and that
is delivered from a type ET60 aerator
pump (made by Charles Austen Pumps
Ltd) via a nozzle, photo 35, which is
actually the end from a ball point pen.
The second very useful addition to
the contraption has been the binocular
microscope, photo 36. This was a
second-hand unit that had originally
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Leica stereo-microscope mounted to enable viewing of the cutting process.
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Use of a labelled division plate to reliably
position the turbine disc

come from the micro-electronics
industry. It was supplied by the very
helpful company micro-science.co.uk/.
It has a long working distance and has
revolutionised my ability to monitor
what is going on at the cutter. Also it
enables me to keep my head clear of
the swarf blowing around near the
work area.

The third innovation is the adoption
of a new (to me) way of using the
division plate and rotary table. Using
a division plate rather than direct
indexing with a gear wheel etc allows
fine adjustment of the number of
divisions so as to give an optimal blade
pitch. However, in moving through over
50 blade positions it is very tedious
and error prone to rely on the sector
arms supplied with the dividing plates.
This is especially important since the
cutting procedure entails returning to
each blade position more than once
in order to complete all the machining
steps. | eventually dispensed with the
sector arms and printed a circle of
numbered marks that could be stuck,
using photo-mount type adhesive,
inside the ring of holes that were in
use, photo 37. These numbers in
combination with the degrees marked
on the rotary table allow very clear

30 www.model-engineer.co.uk

First product made using the contraption were slots cut in the periphery of a tapered
disc tapered disc when the disc is inserted into a matching taper a casing ring of the
turbine. This nozzle is 0.027 in. wide at its outlet.

and unique identification of every
position. This approach is helped by
use of a spreadsheet to work out all
the positions so that a table of blade
positions can be printed in which each
position is identified by the number of
degrees from the zero position and by
the hole number.

Use so far

Design and construction of this
contraption became a project in its
own right and having developed it to a
state where it can be putto good use
one can see ways in which it could be
improved. However, it seemed about
time to actually start using the thing.
The first actual components to be
machined were a number of fine nozzle
slots for the planned turbine, photo 38.
In fact these were cut very early onin
the development of the equipment at
a time when | was only using what now
seem totally inappropriate cutters of
the type known as engraving drills that
were illustrated in photo 13. A diamond
hone was used to remove the point but
the finish on the sides of the slot were
very poor, and | shall not be using such
cutters again.

A considerable number of trial turbine
blades had been cut but the main test of
the contraption’s overall utility was only
to come from using it in earnest to cut
the blades for a complete turbine disc.
Only then would practical difficulties
associated with aspects such as cutter life,
repeated use etc become apparent. So far
three full discs have been machined. Each
has fifty-eight blades of a conventional

impulse shape designed with the ratio
between blade pitch and blade width

to match recommendations from text
books on turbine design, photo 39. As
described earlier, each blade was first
roughed out using a toothed cutter 0.5
mm diameter. Four cuts at increasing
depths 0.020, 0.035, 0.050 and 0.058
inch relative to the periphery of the

disc were carried out for each blade
before indexing the disc round to the
next position. At this stage each blade
was machined to be 2 thou over-size

all round by placing a steel ring over

the 5mm diameter template follower,

as described previously. An alternative
strategy would have been to make a
second slightly larger template. But, apart
from the extra work involved, that would
risk introducing errors when attempting
to accurately position the second
template. After all fifty-eight blades had
been roughed outa 0.5 mm diameter
four-flute Accupro cutter was used to
finish the blades with the follower ring
removed. Three of these lighter cuts were
performed per blade with depths (relative
to the disc periphery) of 0.025, 0.045 and
0.060 inch.

When | started using the contraption |
assumed that it would be best to use the
highest spindle speed possible. However,
| later realised that at 20,000 rpm with
the maximum rate of cutter movement
possible with the un-damped stepper
motors and lead screws, the cutter was
probably passing over the same piece of
surface several times before sufficient
lateral movement had taken place to
cause it to actually remove any more

Model Engineers’ Workshop




Turbine discs .1.25 in. O.D,, each with 58 blades cut with the contraption using cutters 0.5
mm in diameter.

This gave just as good performance
as the 20,000 rpm and could have

metal. This would mean that for many
rotations the cutter was just rubbing

and that would lead to blunting of helped extend the life of the cutters.
the cutting edges. Also, the vibrations It has been possible to perform the
caused by the high rpm rubbing might four roughing cuts on each of over one

hundred turbine blades using just one
of the cheap shortened toothed cutters,

0.5 mm in diameter. The three finishing
cuts have been performed on each of

lead to fatigue fracture of the milling
cutter, especially with the cheap long
cutters. | then reduced the spindle speed
to its minimum which is 5,000 rpm.

In our

ext

Geoff Andrews details a useful modification
to a digital caliper.

being completed.
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Mark Noel looks for an
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while his new workshop is

Micro Milling H

about 150 blades using the same 0.5 mm
diameter Accupro four-fluted cutter.

Conclusion
| guess this can be called a scratch-built

machine since ready made components
could have been used in several places.

| very much doubt anyone else will

be so ‘eccentric’ as to build a similar
contraption to this but | hope the articles
might provide ideas that are useful for
other people’s projects. If anybody would
like further details on any aspect, I'll be
very happy to help as much as possible
(please send queries via the editor).
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Learning to love my
Denford NovaTurn, Part 2

Mick Knights makes quick change toolholders for his Denford Novaturn

appily we can now move on

CNC lathe.
to the actual operating of the

H Novaturn lathe, a place where

| feel decidedly more comfortable, and
the Denford service engineer can now
check his emails without the fear and
trepidation of finding another request for
help with IT problems from yours truly!
Hopefully by writing this detailed
ook at the operation and setting of my
Novaturn it will be of interest to readers
not yet acquainted with CNC turning
and who may feel reluctant in getting
involved with the black art through
lack of information of what might be
involved. It may also help readers who
have decided to get involved with CNC
turning and have not yet made up their
minds on which machine best suits their
needs, and so may help them in making
a decision on what machine to acquire.
Being a training lathe there are several
extra layers of health and safety features
that go a long way to ensuring that
inexperienced operators can't crash the
machine or be in danger of injury from
flying swarf. Now | do not advocate the
removal of any of these features if young
or inexperienced operators are to use the
machine. In my workshop I'm reasonably
confident that only one older person,
who should know better, will be using this
particular machine. As there is no coolant
pump with this machine, (something I'll
probably get round to in due course,)
coolant has to be brushed onto the
work piece, or in the case of drilled holes
squirted directly up the resulting hole
from an oil can. All this of course means
the guard has to be raised when the
spindle is rotating, to achieve this the
guard fail safe switch has to be bypassed.
Although | can find no mention of itin
the User's manual, but there seems to
be a limit switch that stops the saddle
travel 20mm before a standard cutting
tool mounted in the tool post, or auto
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The start of my tool library

tool change carousel reaches the chuck
jaws, this is all well and good and of
course will prevent any over enthusiastic
programmer crashing into the chuck.

he problem with this for me is parting
small diameters when the parting blade
needs to be as close to the chuck jaws

as possible in order for the jaws to give
maximum support to the bar stock. Now
any readers who can remember part
one of this discussion may also recall
that electronics is not my strongest

suit and so a mechanical solution was
required. The easiest method to bring
the chuck closer to the tool post is by
making a spacing ring. To digress slightly,
the lathe came with a very nice Pratt
three-inch chuck, the only problem was
that the hard jaws were missing. A set

of genuine Pratt hard jaws are £120.0,
while a brand-new three-inch chuck
from Cromwell was £65.0. No prizes for
guessing which route | took. Back to the
spacing ring. Needless to say the two
registers, spacer to spindle and spacerto
chuck need to be completely concentric
and a snug positive location to their
respective mating registers, photos 12
and 13.
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This would be as good a time as any
to discuss tooling and the investment
required. No hand ground tools and
that includes brazed carbide, should
be used on CNC machine tools, as the
whole object of the exercise is accurate
repeatability and this is only achieved by
using inserted tooling, plus of course any
radial forms required can be generated
rather than using form tools.

Once a tool library has been assembled
and their individual Z and X axis offset
positions established against the
reference tool (TO1) position then even
one off machining is quick and easy with
just the Z axis offset of the reference
tool, TO1, needing to be zeroed on
any new work piece, as all the other
established tool offsets, being set from
the reference tool position, will pick up
the new Z axis absolute zero position,
while all the X axis offsets will remair
unchanged as they are established
using the centre of the spindle as their
absolute zero positions. Photograph
14 shows my tool library, the only tool
missing is an internal screw cutting
holder, which I'll leave until | have a
component that requires one.

Denford Novaturn H

Depending onthe type oftoo
change system mounted on individual
machines only a few tools are required for
machining a wide range of work pieces.
My machine has a manual tool change,
while other Nova Turn machines have an
eight-position automatic tool changer
(ATC). There are pluses and minuses to
both systems, but both really only require
eight tools permanently set to be able to
produce most work pieces, these are:

e TO1Finish turn

e TO2 Centre spotting drill.

e TO3 Rough turn.

e TO4 Drill.

e TOS5 External screw cutting.

e TO6 Boring bar.

» TO7 Groove and parting (dog bone

style insert)

e TO8 Internal screw cutting.

Allinternal tooling used on ATC turrets
have even numbered positions as you
can see from the above tooling list.
CAD/CAM generated part programs will
mirror this system, so therefore manual
tool changing machines should also
follow this numbering system if CAD/
CAM generated part programs are to be
used. It is simple process to edit a CAD/
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CAM generated part program to reflect
different tool numbers and their offsets
if using a manual tool change, but on an
ATC the even tool positions on the turret
will have bores rather than rectangular
locating slots in order to accept front
facing tooling such as drills and boring
bars. Internal tooling mounted on an
ATC doesn't necessarily have to follow
the positions as I've given them, as other
factors such as work piece clearance
while the turret is indexing may be a
consideration. If the internal tooling has
to be repositioned, then the tool positions
allocated in a CAD/CAM generated part
program will have to edited to reflect the
change, for example TO2 may have to
become TO4. Of course this is where the
manual tool change system comes into
its own as there are no limitations to the
number of tools that can be permanently
set and called on when required.

Now anyone who has been involved
with machining for any length of time,
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/itfa/ machining of the tol holding blocks.

Setting the tool post square to the spindle

Four tool hoders.

be it model engineering or industrial,
will be aware that tool holders and
inserts can carry a hefty price tag. It
was only a few years ago that cheaper
tooling, that is, not from an established
manufacturer, could well have been
produced from inferior materials and
the inserts could also be problematic.
This happily is no longer the case. Over
the past ten years or so far eastern, and
especially Chinese tooling has become
inexpensive and more than gooc

enough for everyday use in the hobby,
and indeed industrial workshops and |
can thoroughly recommend them, after
all its the insert that does the work and
the holders being ISO standard and now
being produced from the correct tensile
steels, will accept different styles and
grades of specialist insert from more
established manufactures should the
need arise. | sourced all the tooling for
the lathe via the internet. A few quick
examples, | sourced a ER16 external

Pilot drilling.

screw cutting holder on a 16mm shank,
for £14 which included postage. A set
of seven tool holders on 12mm shanks
was £45 including post, all holders came
with a general-purpose grade insert. As
the lathe didn't come with a tailstock,

| needed a system of holding drills, so
rather than using a small drill chuck
which | would have had to adapt to be
held in a quick-change tool holder, |
bought an ER16 collet holder mounted
on a 16mm diameter shank and a set of
eight collets for £22, anyway, I'm sure
you get the general idea.

All twist drills and centre spotting drill
need to be mounted in the manual tool
post, so suitable tool holders need to
be produced. As they will not be subject
to a particularly hard-working life they
can easily be made from aluminium. To
ensure that all the bores are parallel to
the tool holders they were machined
in situ using the manual lathe as a
horizontal borer. The centre heights

Model Engineers’ Workshop
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Turning the bore parallel

between the Novaturn and the Myford
are different so this will entail positioning
the bores centrally in the tool blocks

for initial machining and then adjusting
the centre height on the Novaturn later.
Scratching through my ‘it'll be useful
one day' box | found a couple of pieces
of rectangular aluminium, although

any suitable section that allows the
machining of a securing lug and leaves
a decent amount of material around
the bore would be perfectly okay. First
operation was to mill the 12mm wide

Four completed tool holders.
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Finished size.

securing lug, photo 15.

| then split them to produce four tool
blocks, photo 16. For obvious reason
the machined bore needs to be parallel
to the quick-change holder, a quick
method of setting the tool post square
to the spindle is to gently clamp a try
square in the lathe chuck and set the
tool post to it, this initial setting can
subsequently be checked using a DT],

photo 17. After the centre is established

the first block is pilot drilled, the bore

can then be opened up using ascending

Denford Novaturn

drill diameters, photo 18. Unfortunately
my boring head is mounted on a No. 3

morse shank, while the lathe spindle only
accepts a No. 2, so to ensure the bore is
completely parallel the drilled hole was
opened up until a boring bar mounted
in the chuck could take a cleaning cut
to completely true up the bore, photo
19. The bore was sized to 16mm using a
machine reamer, photo 20. Finally, the
finished tool holders and their respective
tooling are shown in photo 21.

e To be continued




Readers’ Tips H

Readers'Tips iz

Rotten Eggs
(and how to avoid them).

&
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This month'’s winner is John Lawmon from Oxfordshire, who doesn’t enjoy the smell of old cutting fluid.

About six years ago the coolant sump for my newly acquired surface grinder started to smell of rotten eggs. A little research found
that bacteria feasting anaerobically on the iron particles were responsible for the smell. Once that discovery was made it was
obvious that if the sump could be aerated with oxygen the anaerobic bacteria would die. A fish tank pump quickly followed, and

the smell has not returned since installing the pump over five years ago. | have now extended the concept to my flood coolant
metallurgical chop saw which was experiencing a similar problem.

The attached images show the front of my grinder and the sump at the rear with two fish tank pumps.

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 600 words and a picture or drawing. Don't forget to include your address! Every month

we'll choose a winner for the 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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From the Archives

With over 125 years of Model Engineer magazine and nearly 35 years of Model
Engineers Workshop in our archives, there's a huge selection of fascinating
and often useful ideas for the workshop to be found.

Issue 78, November/December 2021, featured a this neatly executed repair of
a damaged vice by Victor Elsendorn. Note that the vice was cast steel rather
than cast iron, making it easier to weld successfully.

MODEL ENGINEERS'

WURKSHUF

RENOVATING A
MACHINE Vice

vicus help when vworking oul ot door
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Victor Elsendoorn of
Sassenheim, The Netherlands,
describes the renovation of o
damoged machine vice durin
which two restoration meth
were used, providing an
opportunity to compare their
etfectiveness
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The welding process

Reinsmatement of matenal by welding &, in
principle, a siraghtiorwand process, but
there i slways a risk of ntroducng
' unacceplable siresses in the casting, as a
AR Y- rasult of which the vice body could break
To minimise this risk | stanad with shon
welda, by 80 doeng causing the casting 1o
| heat up slowly, thus preventing tension
. building in local areas. It takes sorme time

10 add enough malerisl, and what sppears
L) mmdnmummmpmm 0 Do (HIOL 18 55 PSS & Raik AU
surface. Howaver, with the help of a small

ome years ago | bought an old same feeling when such a project s ready:  angle grnder, the result was vary
pdlar orill, and afthough the yoL: urgently nead 3 job to do to test out accaptabla, having added ercugh matarial

machine was ir a reasonsble the new machine, so | decided to use the 10 alow for subseguent surface grinding.
state it came with a machine vice vice as the first job for the grinder,

i'-

which had been very badly reated Alter disassembling the vice and .

IPhoto. ‘Il. n from ”mm":., making & caralul inspaction, it became Thf replacemem
sppearance, the biggest problem was that clear that the biggest prablem aress were

the bmnufthm loobd like the the bottom slide surfaces, the right hand process

surface of the moon (Phote, 2). Fven the side baing Wss damaged than the left, | Tha laft hard side was milled out, another
jaws of the viee wera haavily damaged. | decided 10 add new matanal to the right strasghtiorward ob. The recass wes made
stored the vice away, waiting for 2 more hand side by welding and, for the eft, o ioas deep than the blark thet was added, n
convenient tmes to attend o it or to make mill out & section and to insert a blank of order to allow for surface grinding. The insert
8 decision on scrapping | recenty mild steel (Photo. 3). wis allached Ly welding along its botiom
reworkeo lmmm this

vary time consuming but fascinating I

am sure that most of you will have the

B Moadel Enginears’ Yyorkshop

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



Model Engineer Archive H

T

b

¥

-

L L]

e 4

4. Surfece

The welded insert can be seen on the
shide nearest the comera

sdes athough faong with Loctite could have
bean an akemnatve solubon (Photo. 4).

Surface grinding

When both siiding sirips had been filled,
the grinding process could star., The vice
was mounted on the grinding machine,

and with light strokes over the total vice
width, tha sliding strips whana both

ground. This process took seme time, but
the result was really good, resulting in a
very nice looking and perfectly straght
surtace (Photo. S1

Tha vica was rabuilt and the top surfaces
of the |aws ware ground, By doing £ in thes
way, | could make sure that thesa surfaces
ware pirallel with the slidas.

Painting

| am sure that most of you now how o do
this, but @ few remarks could ba worthwhile,
| use a chamical paire stripper. the
advantage baing that this remover gets rid
of o and dint, as wel as the old paint. | used
standoard meta' prmer folowed by fller on
e small scraches and holes. As 8 linal
goating a ‘high sold’ paint in 3 more or less
santand machene green colour Rad, 8011,
The resu can be seen in Photos. 6 and 7

Conclusion

By cormpering these two methods of
repaving damage, it can be concluded that
both methads are vary eflective, but the
weding method is more apprapnate for
rastoring smal araas than for ranlacing
large sections. Note that the welding
proocess creates a now alloy out of the
exwting cast stoel and the welding shick
material and, bocause of the relative hagh
percentage of carban In the cast steel, 1he
rew alloy wilkl be hard, The only way to
maching this matenal is by grinding, so i
you dont have a surface grinder, it would be
betier 10 use the other method, since milling
canr thon be used %o cloon up ¥w surface.
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The PottyEngineering
Cutter Grinder Part3

Stewart Hart continues his ‘quick and easy’ grinder build, featuring two more full

pages of plans.

Main Body Part 3

From a piece of 2" square by 85mm long
aluminium alloy, using a four-jaw chuck
locate on the centre of the square, face
off and drill and bore 25mm to a close
sliding fit on the ER32 collet holder.
Turn round in the chuck and face off

to length. Mark out and drill and tap as
required. Try and get the depth of the
two 90-degree countersinks exactly the
same and secure a V4" stainless steel
ball bearing in each of the countersinks
with two-part epoxy resin to act as

a pivot point for the cam tilt action,
photo 23.
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Cam Holder Part 5

This is made from 2" square box section
steel tube, orientate it so that the welded
seem will be at the bottom well out of
the way of the holes you will be drilling
in it. Cut to length mark and drill holes
as required and silver solder in place

the brass bush that will take the cam.
The cam spring needs to be reasonably
strong to hold the main body in place,

| just hunted through my spring box
until | found one that was suitable, a
spare axle spring from a 5" gauge model
locomotive would be just the ticket,
photo 24.

he rest of the parts are mainly simple
turning and milling jobs and don't need
any explanation. The design of the guide
rest, part 13, may need fine tuning to
suit your particular set up, see photos
25 and 26. | made a secondary riser
base plate to clamp the base plate to

lift the fixture slightly higher on the
table in order to give more room to tilt
the grinding spindle, but again this will
depend on your particular set up.

End Mill and Slot Drill

Geometry.
At this point it may be useful explain a

Model Engineers’ Workshop



Cam holder. N

little about the geometry of end mills
and slot drills, and to introduce some of
the terms used. In an industrial context
this is a very technical and competitive
subject with competing suppliers vying
to sell their product to customers by
convincing them that their product will
cut faster and last longer and be more
cost effective than their competitors.
But a lot of this bumf can be cut out in
a model engineering context, what we
want is a basic no-frills high-speed steel
cutter that will do the job. Sketch 1 and
Table 1 show the basic geometry of an
end mill greatly simplified and features
exaggerated for clarity, it's best to study
this sketch with an end mill in your hand
this way it will all start to make sense.

The gash or recess is to give clearance
at the centre of the cutter.

End mills generally have three or more
flutes and are used to cut along the x
and y axis, Slot drills have two to three

Guide rest assembly.
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Guide rest exploded out.

flutes and have an end tooth geometry
that allows them to cut in the z or vertical
axis the same as a drill, they can also cut
in the x and y axis the same as an end
mill, photo 27 shows the difference

Using the Fixture

To sharpen the end faces of an end

mill the cam needs to be locked up by
tightening the two M4 cap screws and
the index collar needs to be slid forward
so that it butts up against the main body
so that you have minimal end float on
the ER holder. Slew the fixture round

Cutter Crinder H

about 1degree to form the concave in
the face of the end mill. Tighten the
collet onto the mill so that teeth are
level with the table, if using a cup wheel
tilt the grinding head back about 5
degrees, set the centre stop, then gently
approach the wheel until you just start
to see sparks, grind across the face of
the cutter, and repeat at this setting for
all the teeth using the indexer, increase
the cut and repeat until you've taken
the worn edge off the cutter, then go
round again with a light final cut. If the
cutter was heavily worn or this was the

Table 1:- Clearance angles for general purpose work

Edge Primary Angle:- 3-5 degrees
Edge Secondary Angle:- 15 degrees
Flute Primary Angle:- 3-5 degrees
Flute Secondary Angle:- 15 degrees
Concave Angle:- /2-1degree
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From left to right: end mill, two flute slot drill, threef/ute slotarill. )
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Set up forgrinding end mill

~ primary clearance.”

Set up for grinding end mill
secondary clearance.
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Grinding secondary gash. ; R Grinding primary gash.

second or third regrind you may have
to add some secondary clearance, to do
this simply tilt the head back to about 15
degree and grind the clearance, photos
28 and 29.

Cutters that have been reground a
number of times will start to lose the
gash or recess this has to be regained
by using a gashing wheel to gash across
the centre of the cutter. For this | used a
blue wheel with the fixture slewed round
finishing off with an elastic cutting off
wheel, photos 30, 31and 32.

To sharpen the outside edge of the
flutes the cam is unlocked, and the index
collaris clamped in the back position to
allow the ER holder to slide forward, the
cutter itself now becomes the indexer
on the guide finger. The clearance angle
is set by positioning the cutter below
the centre line of the grinding wheel.
With a tooth resting on the guide slowly
advance to cutter onto the wheel until
you start to get a spark, then gently
advance the cutter along the edge of
the wheel at the same time keeping it
in contact with the guide finger at the
end of the cut activate the cam to lift the
cutter off the wheel return the cutter to
the start position engage another tooth
on the guide activate the cam to put the
cut on and advance the cutter across the
wheel again repeat for each tooth, put
more cut on and keep repeating until
you have sharpened the cutter. As can
you no doubt imagine this is a process
that takes a little practice but with
perseverance you can get good results,
photos 33 and 34.

| have also used the cutter grinder
to sharpen slitting saws using a fixture
similar to the one in Harold Hall's book, )
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Set up for grinding flutes. Grinding slitting saw.

photo 35, this is a very simple device and inspiration came my way, until | tools. At some point in the future, I'll buy

and doesn't need any explanation other eventually gained a real useful bit of kit a dished grinding wheel as | think that

than the photographs. that has proven to be very flexible, it will be better for gashing cutters and |
This project slowly evolved over a should be possible to use it with all of may explore the possibility stretching

number of years starting as a vague fixtures covered in Harold Hall's book out the concept into other grinding

idea and slowly developing as parts - | have no excuse now for using blunt applications. B

MODEL Pre-order your copy today!

ENGINEER Visit www.classicmagazines.co.uk
NEXT ISSUE or call 01507 529 529

s L J B Motor Van

PRIV DRI 32 " — Ashley Best adds other types of road vehicles to his
'.'é . \ _ . : W collection of tram models.
v o P y IS | cufortinlan Bayliss makes a start on his %ths G

scale internal combustion locomotive by making all
the fasteners he will need.

Jungle Railway

Colin Standish clears a patch of jungle in Phuket and
builds his own garden railway.

Dividing
Mike Joseph describes his approach to the problem
of crossing out the wheels for his clock project.

| Learning to Drive
= Mitch Barnes decides there is more to life than
- simply looking at his models and attends a boiler

management course so that he can learn to drive
them.

Contents subject to change.

The Next Issue of Model Engineer is issue 47417, July 26 2024

www.model-engineer.co.uk
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MMEX

THE MIDLANDS MODEL
ENGINEERING EXHIBITION

Thursday 17t" to Sunday 20" October 2024 at Warwickshire Event Centre

Opening Times are Thursday - Saturday 10am - 4.30pm. Sunday 10am - 4pm. MIDLANDS
Tickets cost Adult £13.00, Senior Citizen £12.00, Child (5-14 inclusive) £5.00 MODEL

Afull list of confirmed exhibitors to date is available at ENGINEERING
www.midlandsmodelengineering.co.uk as well as the competition entry form

and advance tickets. EXHIBITION

The Stevenson Trophy

At this year’s exhibition, the John
Stevenson Trophy will be awarded

in association with Model Engineers’
Workshop and the www.model-engineer.
co.uk website.

This competition is awarded for
excellence in practical and useful
workshop equipment. For more
information on the competition and how
to enter your work visit www.model-
engineer.co.uk. Note that the competition
is held online so you don't need to get
your entries to the exhibition.

The Model Engineers’ Workshop Talks Programme

Following the successful and well attended talks at last year's exhibition, MEW is pleased to host the talks at MMEX this October.
'm pleased to say that we will have an upgraded sound system, and that the organisers will be ensuring the lecture area is better
soundproofed to address the issues with background noise last year.

Last month we previewed Mark Noel's talk on building a seismometer, and readers following Bob Reeve’s short series on thread
milling will be able to find out more. By popular demand Noel Shelly returns with a presentation on foundrywork. Malcolm High
and Roger Froud will be giving talks on contrasting aspects of 3D printing; Malcolm will also be looking at the tricky world of Li-lon
batteries. Brazing can be a challenge, but Shaun Meakin aims to make the task easier for you. Finally, MEW Editor, Neil Wyatt, will
share some of the more unusual and challenging workshop tasks he's undertaken in his ten years as editor.

L T T

Thursday 17 Roger Froud 3D Printing Noel Shelley Casting and
October for the Home Foundrywork for
Workshop Beginners
Friday 18 Malcolm lithium lon Brian Neale CNC for the Shaun Brazing made
October High batteries, a model loco Meakin easier — not easy!
history and how builder
to use them
“ELGEVAL RS Bob Reeve Thread milling.  Malcolm High 3D printing is Mark Noel Hear the Earth
October it for you? - a — how to build a
beginners guide. seismometer

Sunday 20 Neil Wyatt (Mis)adventures
October in a Model
Engineer’s
Workshop

Presentation of Awards 2.00pm onwards

August 2024 47



Scribe aline

YOUR CHANCE TO TALK TO US!

Readers! We want to hear from you! Drop us a line sharing your advice, questions
or opinions. Why not send us a picture of your latest workshop creation, or that
strange tool you found in a boot sale? Email your contributions to
meweditor@mortons.co.uk.

Bandsaw Modifications

Dear Neil, | bought the July issue of MEW as front cover illustrated clamping on a modified bandsaw. However the only

source of information was the two pictures, one on the cover and one on page 3.
As the owner of a similar bandsaw | would have liked more information on how the modification was made. | am at a loss

to know why the jaws as supplied are of unequal length as if the saw is used to cut an angle, then it moves away from the
shortest jaw.

Steve Wagstaff, by email

Hi Steve, the modifications were covered in more detail all the way back in issue 238 in 2016. If you access the indexes,
via the forum, many other authors have detailed their approaches over the years. Neil

More Bandsaw
Modifications

Dear Neil, tanks for putting my article in this month's
magazine it looks great to me. | would also just
attach a picture of my band saw vice with modified
jaw, great minds think alike. | will also add the extra
support to my saw as it is a no brainer when you see
yours.

David Geroge, by email
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Readers’ | etters

Online Indexes

Here's a reminder that David Frith's latest Index for Model Engineers’ Workshop can be
downloaded on from the Forum at www.model-engineer.co.uk - just sect Forums and then the

Model Engineers’ Workshop topic. Alternatively scan the adjacent QR code.
If you prefer the paper indexes, don't worry, David will be producing these in the future,

carrying on Barry Chamberlain’s sterling work..

, j.iﬂ?‘*""

Mystery Engine

Dear Neil, further to our conversation other day | have attached some
photos for you to look at. The model engine | have had for years, but I'm
not sure what it is. Can any readers shed any light on this?

Leighton McGrory, by email

August 2024
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A Flexible Paint
an furner

Roger Froud has devised a useful device for keeping paint in tip top condition
during a project. We include a link for downloading files for making or
modifying the design yourself.

ainting something like a

: : @37
Locomotive can be frustrating at n -
the best of times. Things don't 43w (122 g 2 6.2l 12 » - g1 =

always go well, and you sometimes need :
to strip off the paint and start again. YoL - m
mix up however much paint you think / o \
you're going to need but end up with J, | | |
quite a lot left over. You don't want to - B ¢ __(@________@_
waste it but leaving it for more than a N [ o T @
few days can see it forming a skin and T T = O-7-6g
ending up getting wasted. e T M3

Someone suggested that | should Figure 1 06— |e—
make a simple mechanism to keep rolling
any cans or jars, so that their contents
wouldn't spoil as quickly, so that's what | adjust the cover to suit. I've made a sizes of cans and jars, but that posed a
decided to do. small hole in the Motor cover to take problem with the spacing of the rollers.

The design is based ona cheap geared  agrommet. The cable s tied in a knot Too large a gap and the smallest ones
motor type, fig.1, that's readily available  inside to prevent it pulling through. A would fall through, and too small and
from the internet at a reasonable price. cheap DC plug in power supply can be the large cans would be unstable. | also
You can get them in a variety of DC found on eBay too. wanted to be able to put multiple ones
voltages with speeds down to a mere 3.5 The motor is secured by two M3 x 15 on at the same time, because | was
rpm. You only need a very slow speed Cap screws. Don't do these up too tight, using primer and at least two colours of
for this to be effective. Just make a note the threads aren't that deep. enamel at the same time.
of the size of the end of the motor and | wanted to be able to use this with all | could have made multiple machines
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Paint Can Turner
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End view showing bearings. The 3D printed parts and geared motor.

where the bearing is at the end of the
shaft.
Plain bearings are ok for a short unit,
and plastic ones would probably be
| _ better than brass. However, for a longer
machine, | was concerned that the
| slender rods wouldn't be that straight,
and they might bind. | also thought
that a larger can or several smaller ones
would cause them to bend, which isn't
ideal.
The solution was to make an
intermediate support bearing mount
that was slender enough to allow
for cans to bridge wherever the gap
happened to be. By using silicone
vacuum hose with an ID of 6mm, the OD
was larger than those of the bearings. By
shopping around on eBay, | managed to

Figure 2

find some 6mm x 10mm x 8mm Needle

that took one or two cans orjars but to check that it was a practical design, roller bearings for a very reasonable price
thought it would be more economical photo 1. | made some brass bushes for and decided to swap the plain bearings
and convenient to make one long one the bearings and used 6mm mild steel for those throughout.
that could do the job. rod for the rollers, photo 2. The gears Figure 2 is how that looks, with

The design uses as many 3D printed were the same design I've used on the Silicone tube covered rollers and
parts as possible, so that it would be several projects. The maindrive gearhas  centre bearing support, with the gear
quick and easy to make. The parts have a flat on it which engages with the flat cover made transparent to show the
been printed from PLA, but you could on the motor drive shaft. The rest are arrangement. | haven't bothered meshing
use PETG or even ASA if you're going to a press fit, which turns out to be more the gears correctly on the 3D model.
leave it in direct sunlight. than adequate. That solves a problem, All of the printed parts and the motor

The prototype was a short version because you don't really want a flat for the long version are shown in photo3 )
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and the assembled device is in photo 4.

Obviously, the bottom rollers rotate
in the opposite direction to the top
ones, and that would preclude specific
diameters from being used if they
happen to touch both sets of rollers.

So far, | haven't found any cans or jars
that do that. Of course, you could opt to
remove the bottom rollers and just make
the gears to be idlers, running on a short
length of rod. The Gear cover plate would
prevent the gears from coming out of
mesh.

You can see that there's no problem
with the large can spanning the centre
bearing support, photo 5. I've used M6
full nuts at the motor end, but half nuts
elsewhere which | thought was more
elegant.

This version uses a one metre length
of M6 studding that's been cut in half.
This assembly sits nicely on the side of
the bench, taking up very little room.
The small cans with a larger diameter top
compared to the bottom, tend to want
to ride up before settling down against
another can. You could leave off the
Silicone sleeve on the bottom rollers if
you want, that would solve the problem

52 www.model-engineer.co.uk

Stocked with various different sizes of paint container.

'|'|' [m]

which | didn't see on the prototype.

Within reason, you can make this
as long as you like. There's nothing
stopping you from making it using a full
1metre length of M6 studding, but yoL
may need two or more intermediate
bearing supports. The geared motor
is more than capable of turning a
considerable load. The gear cover wasn't
part of the original design, but | found
that items managed to find their way
into the gears which jammed it up and
sheared off the flat in the drive gear.

All of the files can be downloaded
from the Model Engineer forum at
https://tinyurl.com/3d6wfvfb (or you
can use the QR code). I've included the
stp files so you can load them into your
CAD program and make any changes
or copy the parts to make your own
version. Fusion360 is free for hobby
users, so it won't cost anything to do
that. Obviously, you could make a much
bigger one with more idler gears and
rollers if you're using large cans and jars.
t looks complicated, with lots of parts
that would be a nightmare to machine
but are trivial to 3d print. Once you
have a 3D printer, you realise that it’s

so much more than a substitute for
making conventional shapes. All of these
parts can be printed without supports
because they've been designed with that
in mind. In particular, the M3 holes use

a technigue pioneered by Prusa where

a hole can be created in an overhanging
part. This is done by first printing a slot,
followed by a square, then an octagon
and finally the circle. Ok, it doesn't give

a flat bottom to the hole, but it doesn't
matter. It's worth taking the time to look
at some of these clever ideas, there are
some very smart people out there who
can make our lives much easier. §

Model Engineers’ Workshop



Lowestoft Model Engineering CLOCK

and

Model Making Exhibition CONSTRUCTION
East Coast College ' & REPAIR

Lowestoft, NR32 2NB _ \
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144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS
Tel: 020 8300 9070 - evenings 01959 532199
website: www.homeandworkshop.co.uk
emall; sales@homeandworkshop.co.uk
visit our eBay store! Over 7500 items available; link on website; o
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: Colchester Bantam 2000 lathe (long bed) SR S1anier precision vice SSmim Myford Super Connoisseur centre lathe + Harrison LS, MESG
3 1/2" Britannia class 4-6-2 rolling y metric leadscrew, Dickson post £4950 j[aw New / New Zealand £195 Tesla inverter, DRO, stand, tooling E£87350 : M300 / Colchester
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Getting the most

out of your

Brushless Mill. Part 4

Jason Ballamy details some modifications you can make to enhance the

usability of your mill.

ince getting the SIEG SX2.7 at the
Sstart of the Milling for Beginners

series (starts in MEW 261) | have
found during use a few items that could
be improved upon. Some of these are
specific to the SX2.7, others could be

applied to any machine.

Spindle Spanner

The supplied pin spanner thatis
used to hold the spindle while either

54 www.model-engineer.co.uk

tightening/loosening tooling or
releasing/tightening the drawbar has
tapered pins which | found tended

to easily ramp out of the holes when
being used.

My remedy for this was to file off the
back of the pins where they had been
peined over so that they were flush
with the spanner body and then drive
the pins out of the holes with a parallel
punch. New pins with parallel sides can

s ,ﬁf;?;,':j e
The Spindle spar
new parallel pms fitted

4@‘@ %

i’

—

then be turned up from 5mm diameter
round bar, a chamfer put on the edge
and their spigots sized to fit the holes in
the spanner and about Tmm longer than
the spanners thickness.

Push the pins into the holes and with
the end of the pin resting on something
solid use a ball pein hammer to lightly
pein over the ends much like you would
a rivet but just enough to hold them in
place, photo 18.

Model Engineers’ Workshop
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Marking out and Drilling holes

Completed holes filled with paint are easy to see

Spindle Spanner Hole Location
Arelated item is the need to either feel
about to find the holes in the end of

the spindle or bend down and look up

to see where they are every time you
want to use the spanner. | got over

this by marking out their positions on
the side of the spindle, if you use some
masking tape and pencil there is no
need scribe on the metal. | then used a
spot drill in my cordless drill to form two
conical recesses which were then filled
with a bit of paint to make them easy to
see. | can now offer up the spannerin
approximately the right location and it
soon finds its way into the holes. photos

19 and 20.

Draw Bar Auto Release

Onthe SX2.7 the hold of the R8 taper can
be released by unwinding the drawbar

August 2024

until it contacts the black metal cap
at the top of the head at which point
resistance can be felt and turning the key
a little more will “Pop” the tooling out of
the taper.

| found that the point at which the
taper released was very close to where
the drawbar completely screwed out of
the tooling’s thread. This not only risks
the tooling dropping as it is released
but all the force is being taken by less
than one turn of thread as very little is
engaged.

My remedy for this was to turn up
a simple spacer ring, the OD to match
that of the drawbar’s flange and the OD
to be a close but sliding fit on the hex
socket head above the drawbar’s flange
and 8mm long, photo 21. A drawing for
this can be found under the "Workshop”
heading on the ME Website. With the

Brushless M| H

Draw bar spacer ring in place

ring in place the drawbar will release the
taper after approximately three turns of
the hex key.

X-Axis hand wheel Spring

As a safety feature the X-Axis hand
wheel comes fitted with a spring to keep
the dog clutch drive disengaged, which
is only needed if using power feed where
the handle can fly round at a fair speed
and could give you a knock. Having to
push against this spring when feeding
or putting on a cut makes it hard to

feel how much effort is being putinto
moving the work against the cutter or to
just sneak up on a cut or when touching
off against an edge.

Luckily the spring is easily removed
which makes use of the hand wheel a lot
more comfortable and the spring can be
put somewhere safe until you getround )
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machined blocks with holes drilled and features marked Milling the table side of the bracket

to thinking of refitting it when a power feed unit | lost about 50mm of possible of spacers to move the switch box out

feed is added to the mill. X axis Travel as the stops could not be allowing the leg of the new L bracket to
mounted at the points where the table pass behind. The existing stop screws,

Extending Power Feed Stops runs out of travel and caused it to stop springs and nuts are reused.

The SX2.7that I have is one of the earlier ~ short. Start by milling two rectangular blocks

models where the tee slot in the front of Figure 1. shows the parts that | to the respective overall sizes, | used

the table stops about 50mm in from the made to regain the full length of travel 6082 aluminium, but mild steel could

ends rather than the newer ones where which are basically handed "L’ shaped also be used. It is worth roughly marking

it runs full length. Therefore, when | replacements for the supplied straight the positions of the holes and milled

fitted the limit stops for the SIEG power stop brackets, new tee nuts and a pair features as the opposite handing of the
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Brushless M| H

Milling the "L” shape

of 19.5mm stepping over Tmm per pass
that gets the job done quite quickly and
makes use of all the flutes that you have
paid for rather than just wearing them
towards the end photo 24.

The last job is to countersink the M4
clearance hole and ease all the external
corners with a file. The tee nuts and
spacer rings are simple parts that
should not really need any explanation.

- | | . wa R RAL YO R Photograph 25 shows the assembled
Assembled right hand bracket right-hand bracket. Photograph 26

shows the original bracket laid where
parts can get a bit confusing. Then drill height and all the cuts can then be done it would have fitted to show the extra
the various holes, | made use of a vice at the one height setting, photo 23. travel that the new bracket has gained,
stop to save having to locate the holes Turning the blocks the opposite way approximately 30mm on the right and
more times than needed, photo 22. up in the vice the remaining materialcan ~ 20mm on the left hand one. Lastly

The small, raised area that fitsintothe  be milled away to form the “L’ shape. photo 27 illustrates how the spacers

tee slot can be milled next, touchtheend  As it was aluminium | used one of the allow the new brackets to pass behind
of the tool off on the top of the block, cutters designed for non-ferrous and the power feed'’s switch box.
move clear and lower 3mm then lockthe  aluminium and took full depth passes e To be continued

e s ot

/

New and old brackets showing regained table travel Spacer ring sallow brackets to pass behind switch box

|
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On the

Wire

DCC for Railway Modellers

Many readers of MEW are model railway
enthusiasts, and they may well find this
book interesting and informative. DCCis
digital command and control’ - systems
that allow the independent control

of multiple locomotives on the same
track. The book starts with a fascinating
section on the history of DCC, which
surprisingly has a history back to a Lionel
system in the 1940s that used frequency
control to operate two locos. From the
1960s things got ever more sophisticated
and today DCCis a sophisticated system
whose protocol is defined by the
National Model Railroad Association.

The book explains DCC in detail and
also shatters many misconceptions
about the systems. It then moves onto
the practicalities of track design and
wiring; along the way there are brief
interludes recapping background issues
such as how gauge and scale relate. A
chapter deals with electronic soldering;
this chapter is perhaps a little repetitive,
but it does get the facts across for
soldering newbies. It then goes on to
cover DCC locomotive maintenance,
including looking after the running gear
of model locos.

The second half of the book takes a
deep dive into DCC systems, covering
the systems themselves, and then
carefully unpicking the incredible
sophistication (and complexity) of
locomotive decoders. A detailed chapter
on fitting decoders is well illustrated
with practical examples and also
looks at programming decoders. Final
chapters cover accessory decoders and
troubleshooting.

The book has 160 pages and is fully
illustrated in colour. Although some of
the diagrams are low resolution, they are
clear and easy to understand.

DCC for Railway Modellers is written
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FOR

RAILWAY
MODELLERS

FIONA FORTY

by Fiona Forty, who with her husband,
Andy, has been training people for many
years on subjects relating to digital
command and control, as well as general
issues relating to model railways. Fiona
runs DCC Supplies a specialist business

dealing with all things relating to DCC.

DCC for Railways Modellers costs
£19.99 and is published by the
Crowood Press. It is available from
www.crowood.com , online retailers
and local bookshops.

Model Engineers’ Workshop



On The Wire ‘ ‘

FG Series reveals the world’s first all-
electric dual-Championship race car,

the FG-Twin

The exciting all-electric championship,
FG Series, has revealed the design of the
dual-power single-seater race car ahead
of its inaugural season in 2025.

Daniel Simon, a world-renowned
automotive designer and futurist who

is best known for his vehicle designs

in Tron Legacy, Oblivion and Top Gun
Maverick, worked closely with the
Founders of FG Series Dilbagh Gill and
Nick Heidfeld to ensure the car will be a
torchbearer for championing electric and
accessible motorsport, two key elements
in the FG Series ethos.

Breaking the mould of previous
single-seater categories, the FG-Twin is a
modular race car, offering an all-electric
powertrain with both rear-wheel and
four-wheel drive. The pioneering model
has the ability to run the front and
rear axle at 350kW of peak power and
offers two different performance levels

August 2024

for the FG1and FG2 championships.
Alongside the different power levels, the
purpose designed easy change system
allows for quick adjustments to the
hardware, creating a seamless transition
and tailored racing experiences for
drivers competing in the two FG Series
Championship levels.
~G2 is the entry-level for the series,
operating the FG-Twin car on the
lower power setting and is geared
towards training drivers on their
path to professional racing. FG1 will
perform the FG-Twin cars’ greater
power level, making it the pinnacle of
the FG Series racing ladder. Devised for
more experienced professional drivers,
FG1 provides higher performance
capabilities, increased downforce and
greater freedom for setting up the car.
Thanks to its groundbreaking design,
the FG-Twin race car will be used by

multiple drivers over the same race
weekend. This pioneering feature will
help drive affordability for teams and
drivers. Lowering one of motorsports’
biggest entry barriers - cost of
participation - is a core part of FG
Series’ mission. The global coverage
through regional championships, the
strategic positioning as a support
series to other major motorsport
events and its unique sporting
formats, FG Series is set to become the
pathway for the next generation of
motorsport talent aiming to compete
on the right racetracks and in front of
the right audiences.

FG Series' sustainable edge also sets
it apart from other series. Using the
same car for both championships is a
unique way to reduce the series’ carbon
footprint through both energy demands
and impact of transportation.

59



BEGINNERS WORKSHOP

These articles by Geometer (lan Bradley) were written about half a century ago. While they contain much good advice, they
also contain references to things that may be out of date or describe practices or materials that we would not use today either
because much better ways are available of for safety reasons. These articles are offered for their historic interest and because
they may inspire more modern approaches as well as reminding us how our hobby was practiced in the past.
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AND STEADYIN

HERE ARE TIMES when even
the simplest operation would
be greatly facilitated 1f one

had a third hand. In some i1n-
stances, of course, work cannot
proceed unless assistance 1s avail-
able or means are devised to
enable one to work single handed.
This 1s especially pertinent when
long or weighty material has to
be mounted with one end in the
vice, or a pedestal or bench dnlling
machine 1s employed for parts
which are extensive or overhanging.

Ordinarily, gripping material in
the vice presents no problem. It
can be held with one hand while the
vice 1s tightened with the other. If
it 1s heavy but short and needs to
be mounted centrally at a certain
height out of the vice jaws, a piece of
wood or similar packing can be laid
in the jaws on the slide and the
material rested on this while the
vice 1s tightened.

Again, should such a piece of
material be no longer than a com-
fortable arm’s reach, one can still
hold the distant end and operate the
vice handle oneself. Beyond this
length, however, the distant end must
be supported in some manner.

Nor 1s 1t a question only of initial
mounting, for often the support must
be mamtamed. A piece of heavy
steel bar, for example, will twist n
the vice and descend when let go-
or if extremely heavy pressure 1s
applied the vice may be unnecessarily
strained-and lighter material, like a
board, may have to be gripped so
hard that the vice jaws leave marks.

In a low building 1t 1s generally
convenient to support from the roof
via a cord or piece of hight chain. To
find the spot where the support
needs to be, the material 1s placed
one end in the vice jaws, the other on
the floor, then a plumb-line (a weight
on a string) carried up from the floor
to the roof where a bent nail or
screw hook can be placed in a nearby
rafter.

If cord 1s used it should be tied to
a wire ring or loop in which the
material rests as cord alone grips the
material, which then proves more
difficult to move along. If cham is
used 1t can be looped round the
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material and a bolt passed through the
links-which also affords a means
of height adjustment. Should the
support line come between rafters a
member can be fixed across them,
when, 1t desired, a number of hooks
can be fitted, A.

Bench supports

Brackets or supports attached to the
bench are other means of maintaming
the distant end of material level with
vice jaws. The type at B is compact,
adjustable, folds down to the bench
when not in use and may be con-
structed erther from hight angle 1ron
or wood about 1-1/2 in. square.

Part x swings up and may be
slotted to set for height while part y
turns out horizontally. Fixing can
be by bolts and wing nuts.

Support for the distant end of a
board when planing the edge may
be provided, C, by attaching a strip
of wood, z. vertically to the front of
the bench, then gripping the board
with a clamp. Should such a mounting
be impracticable, however, alternative
means of mountmg are inverted boxes

By Geometer

on the floor with pieces of square or
simuar wood nailed or screwed to the
bottom. These form a channel in
which the board can be placed
vertically, D. Endwise movement of
the board, under plane pressure, 1s
prevented by a crossblock at the end
of the channel.

Boxes also provide support when
strip sawing or splitting ]bﬂurdﬁ. For
a narrow strip, clamping to the side
of a box 1s convemient, E, when a
bolt may be used instead of a clamp.
For cutting down a length two boxes
may be spaced, F, one having a nailed-
on guide to align the board while the
saw, passing down the marked line.
1s kept central between the boxes.

Support of a different nature to
hold small parts in alignment for
soldering, brazing, etc., may be

" . — '
rovided as G. The parts may be
aid or clipped on strip metal supports
and these pressed mto sand m a box

or held while sand 1s packed round
them-a method avoiding strain.

Model Engineers’ Workshop



Rolling Machine H

A Sheet Metal Rolling
Machine

Paul Tiney makes a set of bending rollers for manipulating sheet metal into
accurate curves.

ost, if not all of us have stood
bashing a sheet of thin gauge
metal around an off cut of bar,

a drain pipe, or even thought of using
the milk saucepan “looks about the right
size”. We have probably also promised
ourselves that the next time we have
cause to bend a nice curve we shall

use a set of home-made rollers. Rollers
which never get made. Well this winter
"plans were laid”. Forsaking my full-size
drawing board | pulled out the small A3
size one, sat in my chair, put another

tot of embalming fluid in the glass, and
settled to get something down on paper.

The operation of these things is pretty
straight forward. Two rotating rollers,
geared together, pull the sheet metal
between them and a third adjustable
roller bends it. A glance at an old tool
catalogue will give the general layout,
until one notices that there seems to
be differences of opinion about just
where the third roller should be located.
Since | intended to make my machine
bench vice mounting the rolled sheet
had to exit upwards and away from the
vice, therefore the adjustable roller had
to “push up” from behind and below,
photo 2.

The sharp eyed amongst you will see
that the finished item has certain design
differences to the plan as drawn. This
is called development, though is more
often in the form of “Oh, doing that will
make life easier”.

Completed Machme, .

Overall shape of the thing settled it to it so that when meshed together each  together. This position is near enough
now came to deciding on the specifics, will revolve and draw the sheet metal the point of drive between the gears,
and this says more about me than it between them. The rollers, and hence the spot between the addendum and
should. Because the A3 drawing board is the gears also, can be moved apart to the dedendum. All we now need to find
equipped with drawing aids which are all accommodate different thicknesses is a gear wheel with nice deep teeth to
marked in metric, in a break from tradition,  of material. The limit of capacity is provide lots of meshing capacity with
all dimensions are therefore in metric, all reached when the gears no longermesh  an addendum/dedendum dimension
that is except the length, “about a foot sufficiently well to be driven. The radius that is the same as an off the shelf stock
should be long enough” and so 12 inches of each roller has therefore to be half steel bar. “Simples” as the twelve-year-
is the capacity of the machine. the distance between the centres of olds say, and in fact it is. Purveyors of

Each roller has a gear wheel attached the two gears when they are meshed gear wheels publish fully dimensioned )
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Marking out.
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Patterns and box.

drawings and all one has to do is look
for the gear that best fits the bill. “Ah
hereitis, a 2.5M, 12 tooth gear, outside
diameter 35mm, with a tooth depth of
5.625mm. Call it 5 for running clearance,
5 from 35 gives 30, so a bar of 30mm
diameter should do”.

Once | had the dimensions of the
gears and rollers | could begin to plot
their positions and the position of the
movable third “forming” roller. Once this
was down on paper | could then draw
and dimension the end support pieces.
The gear wheels as supplied came with
an 8mm centre bored hole. | therefore
decided that this would be the size of
the support spindles at the end of each
roller. Instead of reducing the diameter
of the roller to suit, horrid task, repeated
six times, | would bore an 8mm hole 1
inch deep, sorry 25mm, in the end of
each roller. Into these | would slip a piece
of stock 8mm bar, slide the gear onto
that and then solder the whole jolly lot
together. "What" | hear you say, “no
woodruff or key way, not even a shear
pin?” The driving power comes via your
arm not an electric motor so let's see if
the solder is going to hold first. If it does
it will certainly speed the job on. (and it
has so far). | suppose there are “super
glues” which would also work, but we are
very much of the “old school” here. The
rollers are hardly likely to bend and the
8mm “pins” in the ends are both well and
closely supported. The gears drive the
rollers by being fixed (soldered) to both
the pins inthe roller ends but also to
the face of the roller. Plain flanged brass
bushes at each end for bearings would
do as we shan't be turning the handle

Model Engineers’ Workshop



P-osfﬁom’ng end support using
pointer mounted in lathe chuck.

very fast.

Some of you may criticise the long
pre-amble explanation, and you could
well be right to do so, but | sometimes
find reading the "why" as interesting as
the "how".

As | intended to sand cast the two end
support pieces in aluminium alloy | cut
and shaped two wooden pattens, photo
3. The casting was carried out using an
open mould, the alloy provided by two
old car engine inlet manifolds. Once
cooled and brushed off they were each
mounted in the lathe four jaw chuck and

Milling the end support slots.

August 2024

faced. | then fitted my vertical slide and
machined three of the edges square

| now had two alloy blocks on which all
the critical faces matched. | now marked
out on the faces where the various slots
were going to fall, the dimensions being
taken from my drawn design. | don't have
a cast iron surface plate but |1 do have a
piece of plate glass, boxed and framed,
with a green baize cloth beneath. Plate
glass is made by floating the molter
glass onto a bath of tin or lead. Picture
glass is rolled and not actually that flat
and so is really not that suitable. Aword

Rolling Machine

of warning here concerning marking out,
a very little Prussian Blue goes a very
long way, and it can also be particularly
attracted to hands, fingers, and soft
furnishings, photo 4.

The centres at the end of each of the
slots were marked and centre popped
preparatory to drilling. Since the lathe is
not designed as a milling machine and
is not constructed with quite the same
rigidity, | try to resist taking the heavy
cuts that would be normal fare for a
milling machine. This can result in taking
lots of small passes back and forwards
and can seem to be never-ending, the
more so if also having to concentrate on
the running length. By drilling a hole the
same diameter as the width of the slot |
could just run the end mill into fresh air
at the end of each pass.

As my vertical slide was not large
enough, | had to use an angle plate
mounted on the cross slide, and all cuts
would be taken using the cross slide
feed. If the angle plate looks home-made
it is, an offcut piece of RS). With a pointer
mounted in the lathe chuck and an eye
glass, by tracking the cross slide back
and forwards, and gentle taps from the
vernier persuader (hammer) | was able
to set the work on the angle plate before
finally tightening up the clamping bolts,
photos 5and 6. After what seemed like
an age of milling, | had two alloy support
end pieces, each having two slots. It was
now just a case of drilling and tapping
the four holes for the adjusting screws.
All done in a twinkling of an eye and with
no breakages.

My metre of 30mm steel bar was cut
into the three lengths need, two the
same and the forming roller longer by
the width of the gears. Centres were
marked and dotted on each of the ends.
Each was in turn chucked, a steady
fixed, and holes drilled in the ends an
inch or 25mm deep to take the 8mm
supporting pins or spindles. As an
aside | have always been a bit confused
when it comes to “spindles” and “axles”
| used to believe that spindles spun
and axles didn't, but it seems to have
now become a clouded issue so far as
terminology is concerned. Comments
would be welcome.

Before removing the two main feed
rollers | set a revolving centre in the

tailstock and ran it into the drilled 8mm
hole. Then at the chuck end of the
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Rollers at the gear end. Bushes
and spindles in place. Grogves
for wire rolling shown.

End support with bushes and adjusting
SCrews.

n R T W Fral roller using a tool that | had ground to a

- -' rounded tip | cut a groove in each of the
rollers. This would enable thin sections
of round wire or bar to be fed between
the rollers, in much the same way as flat
sheet metal can, and curves and rings be
produced, photo 7.

The six brass bushes were knocked up
one evening and suddenly the “assembly
area’ seemed to contain all the requisite
component parts, photos 8 and 9.

As mentioned before, | soldered the
spindle pins in the ends of the rollers,
and while all was still warm sweated the
gears to the roller ends and ran a bit of
solder down between the spindle and
the gear for good measure. If it all holds
up, all well and good, and if not, it is an
easily job to take apart drive pins can be
fitted. But so far all has been fine.

The whole kit and caboodle was now
pench assembled and held together
Using a sash clamp before being carefully
setin place on a length of heavy angle
iron that had been clamped in the
vice. Once all had been positioned and
marked holes were drilled in the angle
iron and corresponding holes drilled
and tapped in the alloy end pieces. After
greasing anything that moved and
daubing with paint anything that didn't,
it was ready for assembly the next day.
Two springs were inserted between the
roller bushes to hold them apart and to
aid the adjusting screw. The crank handle
) - RS e S ot ~is held by a pinch bolt tightening down

v _ RN Y e _ toaflat machined onthe roller drive pin,
Assembled before finishing. . ~ photo 10. &
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FRE E PRIVATE ADVERTS

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

Save a stamp! You can now place your classified ads by email. Don't waste time scanning the form, just send the text of your ad, maximum 35 words,
meweditor@mortons.co.uk, together with your full name and address, a 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 or website links to protect your and other

readers’ security.

Tools and Machinery model boats, to work at 40 psi. Including TIME IS MONEY.
B MMyford Super7 on astand, three some fittings. Details and pictures can amp IF YOU WANT To
and four jaw chucks, good condition, be sent by email, please call for details. AN SAVE
ready to use, £1250 ono. T. 01246 E. hotspurengines@gmail.com.T. S L . . 5 n 0 /
277357. Chesterfield. 01600 713913. Monmouthshire. N B ) A i "
Harrison L6 lathe. on locking base/ & K A \
cabinet. 3jaw 4jaw and collet chucks Magazines, Books and Plans 14 POCKET
and faceplate. Needs new motor. Buyer M 8Free 42 editions of the Model ] CALCULATOR,
collects. Best Offer secures. Viewing Engineer magazine from early 1949 to T
by appointment. E. Mikeboulton@ late 1951 Good condition for their age 9 i K7 Y FulL  ParTicuLans
headweb.co.uk. Haydon. Collect or pay cost of postage only. T. NG Miis ,‘,.._.L_,;gg:‘:'gmu e, /81 ot e
07766 712061. Salisbury. M, I i A
Partc and Materiale SCIENTIFIC PUBLISHING C0O., ® ”,:,"::nﬂ’“;m
B Offersinvited fortwo professionally
made, small gas fired steam boilers for
YOUR FREE ADVERTISEM ENT (Max 36 words plus phone & town - please write clearly) D WANTED D FOR SALE

Date: Town:

Please use nearest well known town

Phone:

Please post to:
ME/MEW FREE ADS, c/o Neil Wyatt, Mortons Media Centre,
The information below will not appear in the advert. Morton Way, Horncastle, Lincolnshire, LN9 6JR

Name Or email to: meweditor@mortons.co.uk

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

Terms and Conditions:

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if you
are a trade advertiser. If you wish to place a trade advert please email Angela Price

at aprice@mortons.co.uk

By supplying your email/ address/ telephone/ mobile number you agree to receive
communications via email/ telephone/ post from Mortons Ltd. and other relevant 3rd
parties. Please tick here if you DO NOT wish to receive communications from
Mortons Ltd: Email L] Phone [_] Post LI

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

Adverts will be published in Model Engineer and Model Engineers’ Workshop.
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Thinking of Selling
your Engineering
Machinery?

a l.lnlt 6 Furge Way Cleveland Trading Estate
Darhngtnn Co. Durham DL12PJ

Metals\for Model Makers

Cuntact us foreCopper. Brass Aluminium,
-ﬁ’ﬁteel Phnsphur Bronze, etc.

PHONE E:‘ FAX 01325 381300

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

and want it handled in a quick,

professional no fuss manner?
Contact David Anchell

Quillstar (Nottingham)
Established 1980.

Tel: 07779432060
Email: david@quillstar.co.uk

To advertise please contact Karen Davies
Emalil: karen @talk-media.uk
Tel: 01732 442144

MODEL ENGINEERS’

— e e P I —_—

To advertise please contact Karen on
01732 442144 « karen@talk-media.uk

Talk Media
TALK L . . »
%887 In association with M

J A Alcock & Son

Courses

Craft Your Own
Mechanical Clock Movement

Introduction to
Practical Clock Servicing

webuyanyworkshop.com

Re-homing model engineers’ workshops across the UK
It's never easy selling a workshop that has

been carefully established over a lifetime. |
will buy your workshop so you don’t have to %ﬂ%
worry about finding a new home for much
loved workshop equipment and tools.

Please email photos to
andrew@webuyanyworkshop.com
Orto discuss selling your workshop, please
call me on 07918 145419

_ THE All equipment considered: Myford, Warco, Chester, classic British brands etc
[@ Find us on n @ sortyourclock ;ﬂ g S Polly steam locomotives also purchased, especially those needing a bit of ‘TLC

For more information including additional courses run by

] A Alcock & Son please see our website
Tel: 01909 488 866 Web: www.sortyourclock.co.uk

All courses taught by a Fellow of the British Horological Institute
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LOCOMOTIVE BUILDERS * BOILERMAKERS

5 INCH GAUGE BR gF 2-10-0

A 5 inch gauge model of a BR gF,
commercially manufactured by
Silver Crest Models in 2019.

} Theengineisin new &
3 I. unsteamed condition, supplied
= complete with manufacturer's
~original hydraulic certificate and
documentation

STOCK CODE 11970 £8,750

5 INCH GAUGE FREELANCE PACIFIC

A 5 inch gauge Pacific of freelance construction, obviously influenced by

Stanier's four cylinder Princess Royal design. At just over seven feet long, and tipping
the scales at 157kg with its tender, this was an engine conceived and built to do a
serious job of work. Supplied with new commercial hydraulic & steam certificates.
STOCK CODE 11942

£10,750

|9 « YN"RIPW-)}|B1 D Udie)y

31/2 INCH GAUGE LMS "PRINCESS ROYAL" PACIFICA venerable example of a 3 1/2 inch gauge LMS

"Princess Royal"' Pacific, built as a two cylinder engine and apparently - given the layers of dust and
dried oil covering it from front to back when it arrived - not run in years. The combustion chamber
boiler has had hydraulic and steam tests with new certification issued.

STOCK CODE 11813 £1n 75-:::

vvicvy cELIO

5 INCH GAUGE POLLY VI 2-6-0

A 5 inch gauge Polly VI, one of the largest locomotives in the
Polly range. This one's been through the workshop for full
service, hydraulic and steam tests with new certification issued.

STOCK CODE 11906 £4,250

We build, buy & sell all types and sizes of locomotives, traction & stationary engines
For full details, high resolution photographs and video go to our website
www.stationroadsteam.com

Email: info@stationroadsteam.com

Visitors welcome by appointment Mon-Fri 8am-6pm

Tel: 01526 328772




POLLY MODEL ENGINEERING

Exciting range of Projects, Fittings and Materials
Contact us for all your Model Engineering needs

GWR ‘Intermediate’ Tender Tank
- an example from our range of
precision CNC machined platework

Polly Model Engineering www.polly-me.co.uk
Unit 203 Via Gellia Mills, Tel: +44 115 9736700
Bonsall, Derbyshire, Find us on K}

DE4 2AJ, United Kingdom sales@polly-me.co.uk




~Y SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE

&
P!  SPEED CONTROL FOR LATHES AND MILLING MACHINES

Newton Tesla (Electric Drives) Ltd have been trading since 1987 supplying high power variable speed drives
and electric motors to industry up to 500KW so you can be confident in buying from a well established and
competent variable speed drive specialist.
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New product promotion, AV550 550W motor / inverter
for the Myford Super 7. Call for details!

Managing director George Newton, originally from the British Steel industry where he worked with 20,000 HP rolling mill drives is also a
skilled machinist and uses his own lathes to design and refine speed controllers especially for the Myford ML7 & Super 7

For the Myford ML7, George and his team produce the AV400, a complete ‘Plug & go’ solution including a new variable speed motor
that meets the original Myford motor specification, has the correct 5/8ths shaft diameter and is a direct fit
The ‘AV’ range is extended with the AV550 & AV750 for the Super 7 lathe giving a choice of 3/4HP & 1THP motor power
Full Torque is available from motor speed 90 - 1,750 RPM
Advanced Vector control for maximum machining performance
Prewired and programmed ready to go
The AV400/550/750 speed controllers have an impressive 10 year warranty for the
inverter and 3 years for the motor (Terms and conditions apply)
Over 5,000 units supplied to Myford owners
Speed control solutions also available for other lathes including Boxford, Southbend,
Colchester, Raglan etc call or email for details

Technical support available by telephone and email 7 days a week

Newton Tesla (Electric Drives) Ltd. W _—

Warrington Business Park, Long Lane, Warrington _ 1L M EetRie
Cheshire WA2 8TX, Tel: 01925 444773 | ] 7O ATION STETEMS
Email: info@newton-tesla.com DRIVE e ~ NEWTON TESLA

SOLUTIONS?

Visit https://www.newton-tesla.com for more information. i

Follow us on Facebook: www.facebook.com/NewtonTeslalLtd

Si (System international d’unités) Newton, unit of mechanical force, Tesla, unit of magnetic field strength

Please mention Model Engineer when replying.



