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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

350 mm
110 mm
1.4 KW, 230 V, 50 Hz
Spindle speed infinitely variable
45 - 2300 r.p.m.

« |Feed 0,085 and 0,16 mm

1 D3000E | : ,
; - Centre distance 500 mm =
I *|Centre height 110 mm m
Power 14 kW, 230V, 50 Hz
Spindle speed infinitely variable
> |45 - 2300 r.p.m,

g o m @ Feed infinitely variable 0 - 250 mmJmin >

—————————————{ ongitudinal X-axis 300 mm
! i D4000E '_ Transverse Y-axis 110 mm

Vertical Z-axis 280 mm
|Power 1.4 kW, 230V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m.

'n

0?0

Centre distance 350 mm
Centre height 100 mm
|Power 1.4 kW, 230 V, 50 Hz ip E Hi =
Spindle speed infinitely variable w D6000E ngh Speed
45 - 2300 r.p.m,

|Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-

lent; no pulleys or belts to worry 5 YE AR Centre distance 600 mm

about. * Centre height 135 mm
Power 2,0 kW, 230V, 50 Hz
WARRANTY Spindle spesd infinely variable
100 - S000 r.p.m.
. On All Wabeco Machines [22 °2%®eotomm
All mills and lathes
can be supplied fully " : :
fitted for CNC Wabeco produce precision made machines by rigorous

S quality control and accuracy testing. All lathes and mills

machining or can be ;e hacked by an extensive range of tools and accessories.

retro fitted at a later  wabeco machines are quality rather than eastern quanti-

date. ty. See our web site for details

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

Stamford
EMCO -
PEg 3DW

Tel: (01780) 740956
Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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Surface Grinding
An unusual surface grinder

Next Issue
A Shed To Far

Buying a wooden workshop

A Detent For A Vertex BSO
Improving a dividing head

Low Temperature Repairs To Light

Alloy Components
Repairing model aircraft crankcases

The Glockmakers Workshop

Making a screw head polishing tool

Scribe a Line

On the Cover

This superb Quorn tool and cutter grinder
was seen at the Ascot Model Engineering
Exhibition. It was exhibited with a fitted
case full of accessories.
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i Jade Products, 43 Long Hassocks, Rugby Warks, CV23 0JS.
Advertisement Index Telephone 01788 573056 Telefax 01788 573057

Lathe & Mill DRO Systems
2 Axis Lathe Full System  £349.95 ncl var
s e 5 _. 2 Axis Mill  Full System  £34%.95 inci. var
A].lcnddlc E]L(.-{.r()n] CS L[d L 3 Axis Mill  Full System E399.95 inei, var
Full systems at fixed prices - 8dd only £5.95 UK
C.hc'-:ler UK Ltd ; postcode delivery charge. Choose your linear scales
Battery
E54.95

from our measuring range of 50 - 1,020mm. Incuded
are display console, 2 /3 linear scales, scale covars and
all necessary mechanical & electrical fitment accessories
for & professional install to your machine.

Chronos Litd

fate Darkacing Welding Helmets
2 Mocals, Baatery & Solwr
Powered - Ensy vie exiemal

Solar
E67.95

Emco

rotary shade control #9 - 11
- s 3 ——— 12 month warr, . i
Folkstone Engineering ce Barts « prices el VAT

UK Dalivery £3.95

www.onyx-dro.co.uk
www.autodarkhelmet.co.uk

G&M Tools

0

GLR

Hemingway Klts

Home & Workshop P66 & P67 TPH MACHINE TOOLS
Jade Products P4 NEW CHESTER
: : SHOWROOMS NEAR LONDON!

Maxitrak (Aiso stocks of Used Lathes, Mils, etc) . &

Pl hi ite: 3
Tracey Tools Telephone: 01708 523916

Open Monday - Friday 8.30 — 5pm
Warco C & Saturday till Noon

Just 10minutes from Dartford Tunnel (and Lakeside)

'*--—-—-—%‘-.-wnanuo of Measuring Tools

= WaternrooiiConirelpichia\lefHanded
el i 13[4 e s Y0 ia[BorelCalivers

=== hine-d K
= == WNW.macnine-are.co.u

[Machine
- IRC.CO UK

Dial Bore
Calipers. .

Centre Pitch
Calipers

Our NEW Budget Console
Offering a cost-effective entry
leve! solution. The budget
fange of consoles offer both
the modetengineer and
machioe shop allthe

o

“ expected console funcions. Internal Dial Bore Caliper, available 550, #5595 the hole

These-include mmiinch con- in four different measuring ranges. 300mm = £44.95 conkres.
version, PCDon milling Prices frorm £34.95 inc var prices jnc VAT

version and Radius/Diameter IP67 Waterproof
on the lathe version. s '
Calipers...

.

Compatible with our GS300, GS500 & GS8600 ranges of precision glass
scales, giving the user provénreliability and accuracy,

The slim and compact design of the GS500 isideal for lmited or confined
mounting space, allowing instaliation to the lathe cross slide and smaller

machine 1o0k. ' Calipers. IP6T ingress p_=
e Ng, £34.95 ipe a7 prokection rating. £26.95 inc war Online Price...

Functions Include: Zo0. l‘,

Miinch,  ® ‘ Desktop Magnifying Lamp

#99 Zero memory. suifable for close ingpection work.

sCaicutalor, Adjustable Goose Neck

Siwn h 2 x Magnilying Giass

oPCD (i version). 20 x High Magnification Spot

oR/D (tathe version). 12W Fluorescent Tube & Ballast

. £14.95 inc VAT
Allendale Electronics Lid, 43 Hoddesdon Industrial Centre, Pindar Road, Hoddesdon, Herts, EN11 OFF.  Tel: 01992 450780 Fax: 01992 450781
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Christhmasc
Gift Ideas

VALID UNTIL
5.01.08

TOS SELF CENTERING CHUCKS

3 JAW
CODE TYFE PRICE
XCH01 MM £58.95
xci2 T00MM

XC103 125MM

4 JAW
CODE TYFE
XC 104 SOMM
X105 100MM
XC106 125MM

SET OF 3 OR 4 SOFT JAWS FOR
TOS CHUCKS
CcooE TYPE
BOMM 3 JAW
100MM 3 JAW
12580 3 JAW
BOMIM 4 JAW
100MM 4 JAW
12508M & JAW

TAPER
TOOLING
OFFERS

CHRONOS LATHE CHUCKS

JJAW SELF CENTERING
CODE TYPE

XC113 HIMM
XC114 100MM
XC115 125MM

d JAW INDEPENDENT

CODE  TYPE PRICE

XC118 BOMM X !
i b 100WIM A

AC118 125MM X

PART MACHINED CHUCK
BACKPLATES -

1O SUT PRICE

100MM MYFORD £13.50
125MM MYFORD £14.00
swvBoxForp  £14.00

QUICK CHANGE TOOLPOST -
INCLUDES 2 X STD HOLDER, BORING
HOLDER & PARTING
HOLDER AND BLADE!!

ol Online Catalogugr www.chronos.ltd.uk

SEE US AT THE MIDLANDS MODEL ENGINEERING
EXHIBITION @LEAMINGTQN SPA OCTOBER 12-16th

TOOLMEX 1DOMM 3 JAW

THREADED FOFI MYFOFID ML7 &
SUPER 7 LATHES

'«m! m £189. 00@

REVOLVING CENTRES

TAPER
MT
T
T

NEW BRAZED CARBIDE
THREADING & BORING LATHE
TOOLSETS

INCLUDES 55 & 60 DEGREE INTERNAL
& EXTERNAL THREADING, A BORING
TOOL & A LH FACING TOOL

0

PLILRN
RBRRM

1MT 172 GENTRE
2T 1/2 CENTRE
AT 12 CENTRE
1MT LATHE TEST BAR
IMT LATHE TEST BAR

Ll T T o 1o ]
8%

2T FLYCUTTER

IMT FLYCUTTER SPARE EXT0 HOLDER

Rl FLYCUTTER Y SET FOR BOXFORD 4172

INTI0-2MT CONVERTOR
iNT COMVERT SPARE STD HOLDER BF
* e o SPARE EXTD HOLDER BF

CO0E
X
L]
XCAS
XC48
XG4T

i NEW GLANZE MINIATURE INDEXABLE )
BORING BAR GLANZE HSS
5.5M SHANK 100MM LONG - 8MM HEAD LATHE TOOLS

S o o
A XCae MM
CO0E MM FRICE XCas Bm

MO 36K BORMG BAR & INSTRT £22.00 XCos
MDUISSA  SPARE INSERT £3.25 XCBT 12MM

1 - . . . i T . * 7 P I T
**  ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
aalle O ""’ : I_Prices are correct at time of golpg to préss and are only availablé while stocks lasth
* % Tel: l9.1582l47f960 5Lines Fax’(01582)471920 Web: www. chronof.ltq.t}k Ern“all sales@chronos.ltd.ok
» TCHMRONOSLCID, UNIT 14 DUKEMINSTER ESTATE, CHURCH STREET,, STABLE, LUS 4HU




Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.”

e WATA RECDY o

SEERVE

at Ascot

7th-9th
September

| Longitudinal X-axis 500 mm

Vertical Z-axis 280 mm

Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 KW, 230 V, 50 Hz

Spindle speed rp.m, 180 - 3000

Swivel range both sides a0°

Tool holder MT 20ptional
MT3 or SK 30

Drilling stroke 40 mm

Wark bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control

Pro Machine Tools Ltd

and accuracy testing. All lathes and @IRLANIEEIES
mills are backed by an extensive = 17 Station Road Business Park
range of tools and accessories. Barnack

Wabeco machines are quality rather Stamford

than far eastern quantity. m Lincolnshire
PE9 3DW

All mills and lathes can be supplied :
fully fitted for CNC machining or can ;:: (:,:;%?) .':3,9955?
be retro fitted at a later date.
GO L®matic Sales@emcomachinetools.co.uk

See our web site for details.

www.emcomachinetools.co.uk



\ Folkestone E.ngineering Q

Supplies.
Oflers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee’s and large stocks.

2007 Catalogue
Now Available For Free
Or Visit

www.metal2Zmodels.btinternet.co.uk

Comprehensive range of materials,
fasteners, and quality small tools.
especially for the model engineer.

"Specialist" range of miniature brass in
round, hex, square, angle, flat and tube.

62 Canterbury Road, Hawkinge, Kent CT18

7BP
Telephone 01303 894611
Email: metalZmodels@ btopenworld.com
Open weekdays (0900-1600 except Thursday)
E Thursday & Saturday mornings (0900-1200) =

'undablo

or visit oL H

{:} Hemmgwaj/

H-l'mlqun

www.hemingwaykits.com

October 2007

Digital Machinist » SAMPLE COPY « £46.35
Model engineering tends to be one of the last refuges of the old
skills. but mary model engineers are enthusiastically embracing
the medern era in the form of CAD design. and CNC for
machinery. It is the latter which is the main subject of this
excellent quarterly magazine from the publishers of The Home
Shop Machinit and Mochinist’s Workshop, sample copies of
{ which are also available ac £ 665 and £ 6.35 respectively.

Artist Blacksmithing « DVD » App 154 mins = £29.99
Really remendous two disk set, in which Peter Parkinson lets you
into the secrets of blacksmithing: after a useful general
Incroduction, he covers Tapering, Upsetting & Spreading, Hot
Cutting, Punching, Twisting. B g Joining, Toolmaking and
Finishing. Shot to a very high standard in Pmr‘s wodtshu-p and
he is an excelent instructor. This really is very interesting - even
my wife was fascimated by it Iif you want to try your hand at
blackemithing of the areistic rather than the horseshos variety, this is clearly
very useful, but it is well worth considering if you are just intrigued by how a
length of miild steel can be shaped using a fire and a hammer - plus a lot of skill,

The EDM How-To Book * Fleming * £ 13.95
The strength of this book lies in the care Ben Fleming takes
explaining how 1o deal with the electronics and electrics, on the
assumption that there are likely to be more engineers with
minimal electronics experience, rather than the other way round,
building this machine - which isn't to say that the mechanical bits
aren't also top rate. EDMs are very useful machines, and not just
fior removing broken taps, and making one is an interesting
process, which produces something you will end up wondering
how you survived before you had it This is an American book, so the voltages
differ from most narms, but Ben assures us the adustments for higher maing
voltages are minor. 168 page paperback full of drawings, diagrams and photos.

Machine Shop Essentials -
Questions and Answers » Marlow « £33.20
An exceptional recent book on the basics of engineering
practice, covering hand tools, the lathe, the milling machine, and
the wertical drill. The quality is evident the moment you open
the book, there being vast numbers of drawings of set-ups,
rather than photographs and, as the text is based on 'Questions
and Answers', it is: very much to the pointiit is also strong where
practices have changed, notably on fastenings. Whilst American,
a whole host of manufacturers have been consulted in its preparation, including
Coichester and Myford, and variations in practice between countries are cov-
ered. The spread of this book is well illustrated by the Chapters: Meosurement
Tooks, Layout & fob Planning, Basic Hand Tools. Fillng & Sawing. Grinding. Reoming,
Broaching & Lopping. Drills & Driling Operations, Threods & Threoding, Tuming
Operations, Mﬁng()pemfamwmb‘mdsmm SredMeM
Safety & Good Shep Proctices, Other Shop Knowhow and Sharpening Steel Lathe
Tools. This isn't cheap, but the quality of the infarmation is priceless, espectally if
you have just shelled out large sums of money for machinery. For the newcomer
to model engineering this book will be invaluable - even If you have been in the
werkshop man and boy you will find parts of it useful Highly recommended - as if
you couldn’t guess thar 518 pages, 497 drawings, plus tables. Paperback.

' .g- How to Run Three Phase Motors on
ey Single Phase Power - Lindsay * £4.00
P | Alternator Secrets - Lindsay « £ 400

| T:i-'l'r'lv"“‘ﬁ | Two useful lietle electrical bookdets; the first shows how you can
Mg run three phase motors on single phase power by the capacicor,
o0 | the autoformer or the dynamic comverter methods Allso includes

|| basic three phase and induction motor theory, Complete with

e 8= T drawings, diagrams and capacitor values, 18 pages. The second
describes how the common car alternator can be modified very
| successfully to produce lirge amounts of power. This booklet is

just 1€ pages, but they are ammed full with modifications you can

———— make, and what you can produce. Useful stuff! Both softcover,

Prices shown INCLUDE UK. Post ¥ Packing

.:_....‘ Find all the Very Latest items on our WEBSITE at
o wwwi.corndenmin.co.uk which has a complete, regularly

= updated, listing of all our books and films, engineening or
o o otherwise, and an easy-to-use on-line ordering facility. You
¢an éven réquest 3 hard copy of our 96 page Booklist, sent FREE worldwide!

Mall Order (no stamp required In the UK.) to:-

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 &UB

Tel: 01373-830151 Fox: 01373-830514




METAL LATHE - cvs0om
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www.machinemart.co.uk
see the full 5000 product range

NEW STORES
Sunday Opening at
Burton Upon Tremt : -
Lincoln & Warrington - T P " T3 B

Mmqltmrp-m.ﬂhwl@mww!mﬂl-pmﬁwtﬂmw
For sty matcyn cals may be mordioees Al ryces cortect Bt e of 5 10 oreds We rmasrye I RO 0 cRaress memiuets A nrvees B ary Tene. A ofSers subeact ' pvadabsity EAOE




roéaé/y f/?e best website for machires (mo’ tool: g in the model e'ﬁrmen.rg world!

just a selection from our current stock
go to the “new arrival” section of our website for the latest additions to stock

Suparior Hand Feed Surtace Baxford BUD 4 1/2° x18° Tom Senior M1 Vertical/ mmmm Baxford CUD
Grindes with Mag Chuck, Lathe, 3ph. £350.00 . Horlzoetal Ml 240 volt 12" Wdtth, £100.00. 4 1/2 18" Lalhe, MR, 1 ph, £525.00
3ph, £450.00 plus vat phas vl single phasa, $575.00 ples val pluss vat 3ph, £325.00 phus vat b vt
* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above,
* All items are subject to availability. * All prices are subject to carriage and VAT @ 17.5%.
*We can deliver to all parts of the UK and deliver worldwide.
* Over 7,000 square feet of tools, machines and workshop equipment.

G and M Tools, The Mill, Mill Lane Ashington,West Sussex RH20 3BX

Visi.  Opening times: 9am -1pm & 2pm - Spm Monday to Friday. m

9am -1Z2am Saturday.
e-mail: sales@gandmtools.co.uk web: www.gandmtools.co.uk
Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221

TRACY TOOLS LTD.

2 MAYOR'S AVENUE, DARTMOUTH, SOUTH DEVON TQé DNF
803) 833134 » Fax: (01803) 834588 Credit Card Hotline: 01803 839500 {mrsireurm £10)

Telephone:
ALWAYS AVAILABLE Wehsute' www.tracytools.com  email: info@tracytools.com
mmzhm'unum,;mﬁw;m»nmn_—, W_ML

BA TAP SET (2 Taps ssch size) & BA DIE SET0, 1 1& ﬂl
26 Hﬂnmﬁ ET (CYCLE OR BRASS THREAD) ] |_TAPS £18 SET

; COARSE TAP mﬁm'!!hm&'“fmmz‘mmjn e
_i't_‘mmmwa Mmmﬁlﬂ;b 1216 5 1120
Vo e Ve 1"

11 UNF OR GNC TAP SET (2 Taps each sixe} & DIE SET
M. PIPE SET. 'y, " N ¥
L L T .

[mim 3, ‘L‘M.Z. 8, 10,12 mml_
3.4.5,0,7,8,10, 12 mim]

e em e

Aloss Suleciion o Dovatal, Weadrufle, el Spattacers, Droaches, Knurls, Carbide Contrus, Cycle Taps & Dies, Boring Dars, Lt Haed Tap & Dies, Miling BRIFISH
m-—-\mmmmmmm-—-mw Fhenr iy ivatabie Outwams SO & T5% off el price WARRIOR

Operm: Monday to Friday 8am to Span - Wed + Sat to Neon  Despatich by return, Overseas PEP RO.A.  Send for now complete Catalogue (Stamp Please) BRAND
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GET
WOODWORKING

Register Free Today
and get these great benefits

@ Free entryintoour monthly
members prize draw

®  Your ownigallery areato
show off your projects

' Unlimited access to site
articles and reviews

Free reignion the GW Forum

GETWOODWORKING 7he ultimate woodworking resource
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On the move,

new phone number

If all goes well, when you are reading this,
| should be living in Scotland. The house

| am buying is my most expensive Ebay
purchase so far.

This is a major move of 725 miles with
all the attendant problems of moving a
waorkshop. An awful lot of items have had
to be sold, taken to the dump or given
away. | have however, promised to buy my
wife some new bits and pieces. After all, it
had to go so | could get the workshop onto
the remowval van. (Replacing furniture is
cheaper than replacing machines.)

Seriously though, | have had to cut the
workshop back drastically as it is just too
expensive to transport it all. | have kept
the Tom Senior mill, The Myford ML7 R
and the power cutting off bandsaw. | am
also taking two Axminster workbenches as
recommended by Mike Haughton, which |
only bought 6 weeks ago.

All the small tools and bits and pieces
will be sorted and packed. Hopefully, |
won't have to throw away too much.

| have purchased an engine hoist and
obtained a pallet for the Tom Senior mill.
We are going to load the mill on the
furniture van, take it to the weighbridge
and if the fully loaded van is within weight
limit, the mill will go with the furniture. If
the van is overweight, the mill will go to
the furniture removal warehouse and they
will send it up on a pallet in a week or two.

My new phone number is on the
contents page and is believed correct at
time of printing.

MEW availability

| get emails, customer services gets phone
calls and emails, all about the availability
of MEW (and sometimes, ME). MEW
should be available at your local W.H.
Smiths.

One of the problems is the inconsistency
of the display. My local WHS, until recently
has been very good, 25 copies on sale on
an eye level shelf of which on average
about 19 have sold before the new one
replaced it. | went in to check issue 130
and found 129 was still on sale and had
also been moved to a ground level shelf
and placed at the back of the rack. Fair
enough, this was on a Friday and it was
not due out until the following Tuesday.
Looking around at other magazines, | was
surprised to see issue 130 on sale as well
as issue 129 but it was in the woodworking

Navember 2007

ON THE

EDITOR’S BENCH

section. Dave Fenner had a similar
problem in the Perth WHS. | counted them
and found 26 copies, (| do my own limited
market research).

| checked again on Tuesday (5 days later
and found only one copy of no 130 had
been sold. 129 had not sold any more
copies. | would have expected 6 or 7
copies of no 130 to be sold by then. |
spoke to the supervisor about the problem
and he moved 130 to the correct place. |
checked again the next day and three
copies had sold overnight. It is still not
easily seen as it is on a lower shelf and at
the back, but at least it is back with Model
Engineer and Engineering in Miniature
{am | allowed to mention that) where it
belongs, although all three are in the radio
control section.

The other problem is that some WHS sell
out quickly. | have been told Farnborough
and also Nottingham sells out quickly. This
should not happen, as they should receive
sufficient stock. If there is a problem with
availability at your local WHS please ask
the manager and let me know as well.
Smith's sales are supposed to be
monitored to see which shops go out of
stock. | don't know much about how this is
done but | am going to check it out when |
have settled after the move.

Newsagent orders

Sometimes, newsagents find that their
order is not supplied. This is a difficult
problem as there is a third party involved,
the distributor. | had one of these
problems checked out but resolution looks
like being a long and difficult process. The
long-term answer may be to subscribe or
get your local WHS to keep you a copy.
Whatever you decide, rest assured, the
future of MEW is safe. It will be available
for many years to come.

Overseas subscriptions
The USA and Canada subscription
company is changing.

All subscribers through Wise Owl should

be contacted by letter. If you have had an
unresolved issue with Wise Owl and have
not received a letter please contact me and
I will pass it on.

Sief Pijls - calling all

Dutch and Belgium readers
To start with, | would like to mention that
| look forward to each issue of MEW. It
contains always a right mix of machine
specific projects, general projects and
general technology and | always learn a
lot from it.

A magazine like this would be impossible
in the Dutch language, the number of
readers would be just too small, but there
is no requirement for this either because
nearly everybody in the Dutch speaking
countries has no problems with English.

The magazine has however another
important function: it is a way of
contact between model engineers
among themselves and with their
suppliers. Since | moved back to the
Netherlands | continued with ordering
my tooling and materials from the UK
because | don't have the faintest idea
where to get them in the Netherlands.
With tooling this is no problem but raw
stock tends to be quite heavy and the
costs of transport become excessive
compared to the price of the stock. |
don’t know other model engineers in
the Netherlands so | can't ask them
where they get their materials.
Therefore, | would like to ask readers in
the Netherlands and Belgium to send an
e-mail to jmapijls@hotmail.com or
phone me at 0223 721354, In that way |
can create a list for the ones interested.

Sjef Pijls by email

Incorrect photo

Harold Hall has pointed out that the wrong
photograph (photo 5) was printed in issue
128 page 14. The correct photo is printed
here. | have cropped it down to aid clarity.
The shelf supports form the end frame of
the shed and run from floor to ceiling.
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Harold Hall discusses
precision tooling

here are a very wide range

of tools that fit into the

classification of precision

tooling, many being essential

itermns. | have though also
included others for academic interest
only. Whilst these are not appropriate in
the vast majority of workshops, | have
included themn as the newcomer may
come across them and wonder if they
should be acquired.

Micrometers

Outside micrometers come in a surprising
range of types, but fortunately, almost

all are very specialised and definitely
outside the requirement of the home
workshop. The basic outside diameter
micrometer is though essential and the
only decisions to be made relate to which
units, range and quality.

Having already chosen your preferred
units, metric or imperial, then this will
determine the micrometer, or
micrometers, to be obtained. Obviously
starting at the smallest 0 - 25mm (or 0=
1in.) it will be necessary to decide what
larger sizes are also needed, if any.
Whatever the workshop's purpose, | do
believe that 25 - 50mm or the imperial
equivalent should also be obtained, photo
1. At these sizes, do purchase the best
possible as they will get a lot of use and
will be used where accuracy is most vital.

If you anticipate working in both metric
and imperial units on a frequent basis then
you should purchase micrometers to suit
both, certainly in the smaller sizes.
Converting values in one unit so that they
can be measured on tooling intended for
the other should be limited to the very
occasional requirement.

In addition to outside micrometers, there
is a wide range of micrometers for other
purposes. The two you are most likely to
find a use for are for depth and inside
measurements.

Depth micrometers can be had that just
measure 0 - 26mm but most have
interchangeable spindles so they can be

2. 0-100mm depth micrometer having
interchangeable spindles.

used over a wider range, typically 0 -
100mm, photo 2. The spindles are smaller
than those on outside micrometers, in the
order of 4mm diameter, enabling them to
measure into narrow grooves. They can of
course also measure steps, etc.

Micrometers for measuring internal
dimensions, photo 3, will most likely
be used to measure internal diameters
but can also be used for widths of slots,
etc. It will be obvious though, that the
smallest cannot measure from zero up
but has a range of b - 30mm. Larger sizes
do though revert to the normal ranges,

25 - 50mm, ete.

Inside micrometers that go totally into
the hole or slot are also available. These
have interchangeable spindles, rather like
depth micrometers, to extend their range
with a very large span of sizes being

4. A multi anvil micrometer.
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3. Inside micrometers are also very useful.
These are 5-30mm and 25-50mm sizes.

available. At the lower end, a typical set
would measure between 50mm and
200mm. | would not suggest that
micrometers in this range are anywhere
near essential, though those up to 50mm
as shown in the photograph, will be
found very useful, even more so than the
depth micrometer.

A rather specialised micrometer is the
multi anvil unit seen in photo 4. Whilst this
cannot in any way be considered essential,
its warious uses may swing the balance in
its favour if finances can be stretched to
include it. It can be fitted with a small
diameter rod anvil, allowing it to be used
typically to measure wall thickness of a
tube. Similarly it can measure from the
edge of a hole to the side of a component.

The rod anvil can be replaced with a
thin flat anvil enabling it to measure from
a thin groove. This is particularly useful
as a normal outside micrometer is likely
to start at around 10mm groove width.
The rod anvil will be in the order of 3mm
diameter whilst the flat anvil is about
1.6mm thick. With neither anvil fitted the
micrometer can be used to measure
steps, photo 5.

Other micrometers, of which there are
very many, are too specialised to warrant
inclusion. If though you wish to research
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the subject, get an engineering tools
catalogue from a stockist who supplies to
industry. You will, | think, be amazed at the
variety on offer.

Vernier callipers

These, photo 6, have been for many
years the alternative to micrometers,

in particular for larger dimensions. For
smaller diameters, say up to 50mm they
are no real alternative as they are not so
easy to use, and results will therefore not
be as certain. They do though have the
major advantage of being able to read
inside, depth and step dimensions in
addition to outside diameters, Sk. 1.

| would though recommend the reader to
purchase the 0 - 150mm size to provide
facilities for measuring larger dimensions.
These are one item that are invariably
calibrated in both metric and imperial

5. With the anvils removed the microm-
eter can be used for measuring steps.
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units and are therefore a useful back up
for the workshop that only occasionally
maves from one unit system to the other.
For those who are not conversant with
their method of measurement the
following seeks to describe the principle,
assisted by Sk. 2. The main scale is
calibrated accurately along the full length
of the calliper but the moving portion is
engraved with a limited number of lines
only, these being spaced at less than the
divisions on the main scale as follows. For
ease of describing the principle | will
describe it in terms of whole millimetres
though of course the vernier will be
calibrated in much smaller increments.
Assuming the main rule is calibrated in
1mm increments then the moving jaw
would be calibrated in 0.9mm increments.
Starting from zero, both zero lines would
line up. However, the next calibration on
the moving jaw would be just 0.1Tmm short
of the next calibration on the main scale.
To get the next two lines to line up, a jaw
movement of only 0.Tmm would be
required. The jaw opening will therefore
be 0.1mm. By this method, even though
the rule is calibrated in Tmm divisions,
measurements of 0. 1mm can be achieved.

Height gauges

These, photo 7, also function using a
vernier scale enabling then to be set in
increments of 0.02mm {0.001in.) The

most common height is 300mm though
shorter ones are sometimes available. The
shorter is likely to be adequate for most
workshops and where this is not the case

10 DIVISIONS OF 09 Sk.2
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VERNIER MOVED 0.1
CALIBRATION NOW LINES UP

then the 300mm item should suit.

On some height gauges the main scale is
adjustable, up and down, by a small
amount so that all dimensions can be
about some point other than the surface
plate on which it stands. | do feel that this
facility will be of little use in the average
‘workshop so one without the adjustment
will be more than adequate.

Dial type measuring
instruments

These come in two types, Dial gauges
and Dial test indicators, the latter often
referred to as a DTI.

Dial gauges, photo 8 left, have a plunger
which when pressed causes the dial to
rotate. Typically the range will be in the
order of 12mm and the reading in
increments of 0.01mm. However, dials
with a greater range are available as are
some with a smaller range and calibrated
in much smaller increments, typically
0.001mm. The dial can be rotated enabling
it to be zeroed at any convenient point.

7. A Height gauge is able to very accu-
rately mark out and measure items on the
surface plate.

6. For many years, the Vernier calliper has been the normal method for measuring larger
dimensions, say 50mm plus, but has largely been replaced by its digital counterpart.
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8. Dial indicator (left) and a dial test indi-
cator (right) plus mounting accessories

9. A DTl being used to ensure a compo-
nent is running true in a four-jaw chuck.

10. A DTl can ensure a workpiece is
parallel with the milling machine’s table
traverse.

14

However, as the pointer will rotate a
number of times to cover the travel, a
small secondary dial is provided to
indicate the number of turns made.
Unfortunately though, this cannot be
zeroed. Mounting them is via the barrel
through which the plunger works or using
a lug on the rear.

Dial test indicators, photo 8 right, work
quite differently to dial gauges making the
measurement using a pivoted arm, often
referred to as the stylus. They also have a
much smaller range and as a result their
main purpose is as a comparator, In the
workshop, the most likely usage is when
setting a part to run true in the four jaw
chuck, photo 9 or to accurately position a
vice or workpiece in line with the table’s
axis on the milling machine, photo 10.

Dial sizes are normally smaller with a
dial of just 27mm diameter being
common, larger dials are though available.
As the indicator has a nominal range of
just one revolution, a secondary dial to
count turns is not required. Typically the
dial will cover a range of 0.8mm with the
dial calibrated 40-0-40 in 0.01mm
increments. As with the dial gauge, the
dial can be rotated so that it can be zeroed
for easy reading. | stated above that they
have a nominal range of one revolution
but in practice there will be some overrun
at each end, though it will normally be less
than two turns.

The stylus has a friction mounting at its
pivot that enables it to be rotated into the
best position for the task in hand. This
should be obvious by comparing photos 9
and 10. Also on some models, a small
lever enables the direction of rotation of
the stylus to be changed from clockwise to
anticlockwise.

Whilst the longer measuring range of the
dial gauge may be considered an
advantage, the flexibility of the DTI
enabling it to make tests in the most
difficult locations makes it the number one
choice. There will though be a few
occasions where the greater range of the
dial gauge will be beneficial. | would wait
and see how the workshop's activities
develop before purchasing one.

Either type of indicator will require a

12. These gauges are used in conjunc-
tion with a micrometer and or a calliper
to measure internal dimensions. Those
on the left up to 150mm and on the
right 13mm.

range of accessories to enable them to be
mounted for use, a subject that will be
covered in more detail later in the series.
Photo 9 however, shows a typical set up.

Digital versions
Micrometers, verniers, height gauges
and dial gauges are all now available
in digital format. Whether you consider
these worth purchasing will depend on
your point of view. For me, the benefit
of a digital micrometer is minimal, with
the mechanical version being easy to
read, but the situation with regard to a
digital calliper is quite different. Vernier
callipers are not that easy to read and
the convenience of a digital readout
is a definite plus. Therefore, despite
disadvantages, reliability for example, | do
feel that one is a must for most workshops.
With digital height gauges still being
more expensive and having limited use, |
recommend that if required you purchase
a vernier type. Having made that point
though, cost will no doubt continue to fall
as it has done with the digital calliper.
Digital dial gauges are also now available
and being digital do not have the problem
of counting turns as the total reading is
indicated at all times. | have also seen a
digital DTl but with comparative tests
being the normal use for this, the analogue
meter wins hands down for me. Electronic
devices will be covered in a little more
detail in the next issue.

11. A set of imperial slip gauges.
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13. A shop made precision level, often quoted as necessary for the initial setting up of a
lathe. However, alternative and simpler methods are equally acceptable.

Slip gauges

These, in theory, can be very useful inthe
workshop to measure distances and to

set up table stops and the like. Typically, if
using a lathe to bore a hole to a depth of
say 17.5mm deep then a pack of gauges
to a size of 17.5 will enable the saddle stop
to be easily set to this dimension. Whilst
this is the case, they are made to a level

of accuracy very much greater than the
average home workshop requires, and
obviously have a correspondingly high
price. This of course prices them out for
the vast majority of workshops. In another
issue, on shop made items, | propose an
alternative that | call Distance Gauges.

To complete the picture though, purely
out of interest for the majority, slip gauges
are made in sets of 87 metric blocks or 81
imperial blocks, photo 11. A metric set
permits increments of 0.001mm and an
imperial set increments of 0.0001in. In the
metric set the smallest block is 1.001mm
and the largest 100.000mm. However,
some metric sets have an additional block
of 1.0005mm enabling increments of
0.0005mm to be set up. Imperial sets start
at 0.1001in. and go up to 4.0000in.

Smaller sets are available, 47 blocks
metric and 41 blocks imperial. These still
hawve the same range of blocks, maximum
and minimum but less in between sizes.
Even so, they can still achieve all the
possible sizes within the range. They will
though be limited if requiring setting up
two or more stacks at the same time,
either having the same or different
dimensions.

Sine Bars

A sine bar’s purpose is to accurately set

up angles, but this is another item that

is capable of greater precision than the
average workshop demands. Even more
important is that the angle is not presented
in an easy to use method for most
applications, this being best understood by
looking at Sk. 3. Also, they will not function
fully up to 90deg. They are not therefore

an item that will find much use and | have
included this detail for completeness, not
to suggest that the reader should purchase
one, rather the reverse.

Hole Gauges

Not strictly precision items in themselves,
but devices very much involved in
achieving a precise result are the hole
gauges seen in photo 12. Above, internal
micrometers were discussed and at the
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smaller sizes, say up to 30mm, are a
practical proposition. This is unlikely to

be so for larger sizes due to limited use
and at these sizes therefore, the telescopic
gauges, (left of photo), are worth
considering.

When using these, the two arms of the T,
being sprung loaded, are pushed into the
body and held in place using a locking
mechanism. The gauge is then placed in
the hole and the arms unlocked allowing
them to spring to the hole's diameter and
again locked. With this done, the gauge is
removed and measured across the arm’s
ends using an outside micrometer or a
vernier calliper. The set in the photograph
covers the range 12.6mm to 150mm.

Those on the right operate quite
differently. These have a ball end that is
split enabling it to expand to the size of
the hole being measured as a tapered
inner is pulled into it. Turning the end of
the handle does this. The width across the
ball is then measured. This set covers the
range 3 to 13mm. Both types are of course
equally at home for imperial sizes, also
width of slots as well as holes.

Precision Spirit Level
A precision spirit level is often quoted as
necessary for the accurate installation of

a centre lathe and whilst helpful it is far
from essential. This will be explained later
in the series. Such a level is not therefore
a required item but again | include this
data for completeness.

Photo 13 shows a shop made version,
which is typical of those available ready
made. It is fitted with the most accurate
vial available from the supplier and is
easily able to detect an error of 0.1mm
over a length of 1000mm. To put this into
perspective, for my builders level, one
millimetre in 1000mm results in a hardly
perceptible deflection of the bubble, Also,
the level in my engineer’'s combination set
is no better.

Parallels

These are items of tooling that will find

a use in many applications, typically,
marking out on the surface plate and
positioning workpiece’s on the milling
and drilling machines. However, they are
mostly made to an accuracy that puts
them into the realm of a precision item
even though in many applications this
level of accuracy is not fully required.

Whilst there are some specials, the most
common are the fixed width parallels,
photo 14, with those on the left the ones
that can be truly called precision. In this
set, there are just four sizes, 1in. to 13/in.
in Yain. increments. The two large sizes
being 'kin. and the smaller sizes ¥sin.
thick are thick enough to stand firmly on
their edges but the range of widths is
rather limited.

A common requirement for parallels is to
pack up a workpiece within a vice so that
machining can be carried out above its
jaws. As workpiece thicknesses will vary, a
range of parallel heights will be required
and, if you work with more than one vice
having different jaw heights the need will
be even greater.

The parallels, right of photo, are a readily
available budget set having 10 pairs of
parallels from zin. to 1%sin. The Yain.
increment means that they will meet the
requirement of different workpiece's and
jaw heights. On the down side though,
they are only "sin. thick and as a result will
not stand reliably on their own. This
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have 15 holes in the main face, five in the
side and 3 in the end with some being
clearance and others threaded. | find these
extremely useful and like other parallels
they are sold in matched pairs. Larger 2 4
6 blocks are also available as are 2550 75
metric blocks, the latter though not that
easy to find.

Another type of parallel are those known
as wavy. These are made of spring steel
and in pairs with a corrugated form that
enables them to stand even though they
are made from relatively thin steel. | have
no first hand experience of these and
wonder if the corrugations of a single
parallel could be compressed between
a vice's jaws enabling it to grip thinner
workpiece’s, could anyone confirm
this. These are less accurate than other
types and | doubt their benefit to the
average workshop.

Finally, there are the adjustable parallels.
These are made from two tapered halves
that when slid, one on the other, the
distance between the parallel sides can
be made to increase or decrease. This
enables the width to be precisely set to
the dimension required where it can be
locked. They are supplied singularly so
if a need for a pair were required two
would have to be purchased. The amount
of adjustment is quite small and so 6
are required to cover the range of
10mm to 55mm.

In terms of what the workshop should be
equipped with, | consider the solid
parallels with a small size increment,
purchased or shop made, to be essential.
A pair of 1 2 3 blocks would also be very
useful. Others | would suggest should be
left until a definite need surfaces.

Surface plate
Surface plates come in two types and a
wide range of sizes, photo 16. There is

15. Parallels of a different kind, these are 123 blocks. So called because also a third and economic alternative.
they are 1in. x 2in. x 3in. overall. Commercially available plates will be
either cast iron or granite with granite
problem can be overcome when used the process with other widths of material having some distinct advantages. It is
between the vice jaws by placing a largish to produce the number you require. Their harder wearing and more stable with
diameter compression spring between actual widths are not important providing both time and temperature. Neither will it
them though | cannot suggest thatthisisa  the intervals between them are sufficiently suffer from rust. Even so, cast iron plates
convenient approach. Another minor small, say about 4mm maximum. have been used for many years and are
disadvantage is that they are 6in. long, A quite different form of solid parallels perfectly adequate. Independent of size,
rather on the long side for most home are 12 3 blocks, so called because they are  prices seem to vary quite widely with
workshop activity. 1in. x 2in. x 3in. in size, photo 15. They granite plates normally being the more

As an alternative, you may like to make
some yourself, centre of picture. In this
case you can tailor them to your own
requirement and the process is not at all
difficult. Hardly any, if any, of the
requirements for parallels will benefit fram
the accuracy of the purchased sets and
something a little less precise will be more
than adequate.

The essential requirements of a pair of
parallels are invariably not their actual
width but that they are parallel and both
the same height. This can easily be
achieved as follows. Mount two round
pillars on an angle plate, say at 75mm
centres, and at nominally the same height.
Using an end mill, very lightly machine
their top at one pass to produce two
narrow flats. These flats will then be
parallel to the tables traverse. Clamp two
pieces of mild steel strip onto the faceplate
ensuring they are in contact with the posts
and lightly machine along the top edge.
Turn over and repeat the process and you 16. Two surface plates, the larger having been rescued from an industrial workshop.
will have two lengths of steel, accurately It looks like it was used sometimes as an anvil | think, but it is still adequate for home
parallel, and both the same width. Repeat workshop use.
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17. Three forms of V block. Those on the left are made in large sizes but are less accu-
rate than the precision ones shown on the right. In the front are two shop made blocks.

expensive, though not always.

Itis therefore a good idea to check
prices but this must of course be done
with quality in mind. In this respect,
workshop grade plates will be more
than adequate, inspection grades being
quite unnecessary.

Sizes start at about 260mm x 300mm,

a size that will be adequate for the
majority of workshops. Some will though
have a need for a larger plate and
300mm x 300mm and 300mm x 450mm
are also common.

If you do not feel you have the need for
such an expensive item, or perhaps room
to store one, as the larger sizes are heavy,
then there is an alternative. A piece of
plate glass, say 10mm thick being much
thinner and lighter, will be easier to store
away. The cost will also be less. On the
down side it will seratch easily, though this
is unlikely to be anything other than a
visual problem.

Having obtained your surface plate, there
are commonly two items of equipment
used for marking out. The Surface gauge,
discussed in the last issue, and the height
gauge mentioned earlier in this issue. The
surface gauge is not a precision item but
the height gauge, mentioned above, is
capable of marking out (and measuring) to
within 0.02mm (0.001in.) Whilst this level
of accuracy is not often required, it is
much better than can be achieved with the
Surface gauge and is much easier to use.
This makes it a very worthwhile item for
use in most workshops.

Equipped with a surface plate and a
height gauge (or a surface gauge) there
will still be other items needed so as to
make best use of the set up. Whilst some
workpiece's, typically those with a large
footprint, will stand on the surface plate
adequately on their own, others will need
supporting. This does not as such create
extra expense, as they are all itemsthat
are essential for use elsewhere and are an
angle plate, V blocks and parallels.

The angle plate will be used to support
thin items that would not stand on their
own and will often be when a plate has to
be marked out, typically for drilling a
number of holes, (photo 7 showed an
example). Angle plates will be discussed
in detail in the section on milling.

V Blocks

These are sold in matched pairs and are
available in a large number of forms, sizes
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and levels of precision, as seen in photo
17. Those shown on the left are the

most basic but are made in by far the
widest range of sizes, with footprints

up to 8in. x 4'%in., maybe even larger.
Blocks as per those on the right are made
in a smaller range of sizes but have the
advantage of including a workpiece clamp.
They are also invariably made to a higher
precision level.

It will of course depend on the
workshop’s purpose what V blocks will be
required. However, for the majority of
workshops a pair of those shown on the
right would be adequate. If larger blocks
were also considered a requirement, then
a pair of those shown on the left with a
footprint of about 4in. x 2in. would be
useful. Incidentally, two useful shop made
blocks are shown in the foreground.

Magnetic V blocks, photo 18 are also
made that hold firm both the workpiece to
the V block, and the block to the surface
on which it is being used. Their main
purpose is for inspection and marking out
but they can be used for very light
machining operations providing great care
istaken. They have a means of turning on
and off the magnetic force and are almost
always sold as individual blocks. | have
though seen a matched pair being
advertised by one supplier.

Sk 4 shows another form of V block, one
where the angle of the V can be varied and
to better than 10 minutes (Vsth. of one

18. A large magnetic V block. These are
likely to have limited use in the home
workshop.

degree). As with the magnetic V block, |
have included this for completeness not
expecting either to find a place in the
average home workshop.

Most workshops will at some time find it
beneficial to make some item of workshop
equipment, most likely because an item is
not available commercially. A few such
items will be given an airing in the next
issue. Also in the next issue, will be some
discussion on the remaining general items
such as, drive systems, electronics,
machine installation, etc. before we

begin to look at individual machine
types one at a time.

Sk.4
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USING THE LATHE
MOUNTED

MILLING HEAD ©

Harold Hall uses the lathe
mounted milling head

aving concluded the last

part of this article with the

mathematics of machining a

barrel shaped connecting rod |

am now returning to examples
of using the milling head and as will be
seen some of these regarding the cylinder
block are quite complex.

Using the cross slide table
Having deviated into a largely turning
operation | will now return to milling and
illustrate some items being machined
purely mounted on the lathe’s table.

The greatest limitation of milling in the
lathe is the size of parts that can be
accommeodated and the engine’s base at
315mm long is quite a large item.
However, this is made of aluminium and
it was relatively easy to get the
underneath sufficiently flat using a file
and checking it against a surface plate. A
high degree of accuracy is not required
but sufficient to enable it to be clamped
to the lathes cross slide without it being
distorted. With that done, | considered it
possible to move the base on the cross
slide so that the upper surfaces, seven in
all, can be machined in stages.

Ideally, the four lands that support the
cylinder assembly should be machined at
one setting to ensure that these sit
accurately at the same level. With a
traverse requirement of about 150 mm

18 Two parts being machined at the same
setting to ensure that they are exactly the
same height.

18

17 Machining five of the lands on the base.

and this being within the travel of my
cross slide | considered that there would
be no problem. However, | had overlooked
the effect of the large overhang of the
casting at the rear and found that this
would contact the workshop wall before
the full area was machined.

Turning the casting end on end, with the
overhang at the front, looked a possibility
but whilst the length could now be
accommodated, the end mill could not
quite reach the extreme width. This was
due to the milling head’s throat not being
sufficient and the lands being further from
the left hand edge than the right hand.
Whilst | had reservations regarding using
a flycutter with the head, due to the heads
relative light weight construction, |
decided to give it a try as the increased
diameter would comfortably give the
added reach required.

Being aluminium, | felt that | was in with
a chance, and found this to be so as it
coped easily, photo 17. This would be the
same if requiring to machine gunmetal but
| still have reservations regarding its use
on steel. Of course, the diameter of the fly
cutter and the depth of cut would be a
factor. The photograph does show clearly
that with the left hand edge being close to
one of the head’s columns that an end mill
would not be able to reach the right hand
side of the land being machined.

Having completed the first five lands the
base was repositioned so that the
remaining two could be machined similarly.

As all the remaining parts are small, the

size of table and the available travel
ceased to be a problem, the two parts
shown in photo 18 being typical. These
need to be the same height and to a
given dimension. The setup made this
easy to achieve with their height being
measured using a depth micrometer
between the two.

With the height having been machined, it
was necessary to machine the sides to
achieve the required width and centrally
above the base (previously machined, see
photo 8, last issue). The base being ein.
and the top sin. To achieve this, a fence to
position the part was set on the cross slide
precisely parallel to the cross slide travel,
being checked as shown in photo 19. With
that done, the cutter could be set 5/sin.
from the fence and each edge finished as
shown in photo 20.

Flywheel

Departing again from milling, | will briefly
comment on machining the flywheel.
With care, even the base could be finished
totally manually but unfortunately, as
already mentioned, the flywheel is the
one part that may make it impossible to
produce the engine on one of the smaller
lathes. This is a pity and it is certainly
worth trying to find alternative means

of machining it. The casting includes

an extended boss, about 3in. diameter
by %sin. long, obviously intended for
holding the wheel in the three or four jaw
chuck. However, being a rough casting
and including a taper, it needed some
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19 Setting a fence parallel to the cross slide traverse for machining the sides of the part

as seen in photo 20.

work doing on it to make this possible. |
considered filing three or four flats onto it
but ultimately chose to mount it onto the
faceplate as seen in photo 21. The screws
that clamp the wheel to the faceplate

also pass through the packing pieces that
can be seen. | chose to do it this way,

as should the clamp become loose, the
packing piece will still be captive.

In addition to the central boss, | also
machined the outer diameter and the
wheel’s face on one side but still left a
little for final finishing. | then reversed
the wheel on the faceplate, fixing it
using the same method, and machined
the other side, concentricity not being
vital at this stage.

Next, | mounted the wheel in the three-
jaw chuck, holding it on the central boss
now turned, and centre drilled the end.
Whilst the wheel now only needed lightly
machining on its outer diameter and sides
| took the precaution of supporting it with
the tailstock centre whilst these were
machined, photo 22. With the tailstock
centre removed, | then drilled and bored
the through hole in the central boss. This
sequence ensured that the bore and outer
diameter were concentric but being a
large casting it is not necessarily
balanced. If the engine were to be run
under steam then it would no doubt be
worth attempting to improve the balance.
Finally, | mounted the wheel on a taper
stub mandrel and carefully machined
away the temporary boss.

Drilling

| mentioned early in the article that |
considered that the lathe with milling head
should be augmented by the addition

of a small drilling machine rather than
attempting to do the drilling on the lathe
also. In keeping with the spirit of the
article, | have myself also done all the
drilling work on the small drilling machine
seen in photo 23. This is a five-speed
machine with speeds from 500 to 2900rpm
and coped with all but one of the tasks
required of it, including the need for a
hsin. diameter hole in the mild steel
connecting rod and initially through "zin.
thick material prior to it being reduced in
thickness. The hole was drilled initially
fsin. followed by 3sin. and finally 71sin. and
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was of course firmly clamped in place for
this process. The 500rpm minimum speed
was rather fast for this but the machine
coped reasonably well.

Photo 24 shows a typical task for the
machine in which the bearing cap is being
used to position the holes in the lower
portion of the main bearings. This was
followed by drilling the hole (prior to
reaming) for the flywheel spindle, photo
25, and was the task where the problem
surfaced. When using a standard drill
there is a tendency for this is to be drawn
in to the gunmetal casting. Because of
this, the chuck was pulled from the taper
on the machine spindle. Fortunately, | had,
as one should for a task such as this,
clamped the vice to the machine table as
can be seen in the photograph.

| should have removed the helix from the
drill's cutting edge as is the norm for
drilling brass and similar materials but as |
normally work with mild steel, | was
reluctant to modify my drill as | would
then have to remove a fair amount of the
drill to get back to a cutting edge suitable
for my normal uses. With a lot of care and
quite a few failures, | ewventually managed
to complete the two holes. One should
really use the appropriate drill but even so,
| had no problem drilling the large number
of smaller holes in this material using
standard drills.

Cylinder assembly

Finally in terms of machining activity |
will comment on the cylinder assembly
showing a few operations involved with
this including two that show that the
milling head set-up is more than a match
for even quite complex tasks.

Whilst the cylinder block is quite large
and certainly the most complex item that
the engine requires, most of the activity is
of a simple nature. As a result, they are
tasks that | will not expand on.

Having accurately bored the cylinder
block to the required diameter using the
lin. diameter of the locator jig to act as a
gauge, the jig was again used to position
the drilling jig for drilling the six holes on
a PCD as seen in photo 26. Using the
tapped hole on the rear end of the jig, a
bar was clamped onto the other side of the
cylinder that was then held in a vice as the

20 With the part located against the fence
in photo 19, one of the top edges is ma-
chined parallel to the base.

photograph shows. The process was
repeated for drilling the holes on the
second end

As the cylinder end flanges have a
1in. spigot for locating them onto the
end of the cylinder, this could also be
located in the drilling jig allowing the jig
again to be used for placing the holes
on a PCD, photo 27. The four sets of six
holes were therefore made with ease, but
far more important, with a degree of
precision that would not be possible by
any other method

Photo 28 shows the partially finished
cylinder block and end flanges and from
this it can be seen that it is not possible to
fully machine the outer diameter of the
end flanges due to the positioning of its
fixing feet. The design of the engine also

21 Carrying out the initial machining of
the flywheel’s outer diameter and the
central boss.

22 With the flywheel now held in the
three-jaw chuck, the outer diameter and
sides were finished to size.
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23 A typical drilling machine to comple-
ment your lathe with milling head set up.

24 Drilling the bearing caps on the small
drilling machine. Note that the vice
should be clamped down.

25 Pilot drilling for the crankshaft on the
small drilling machine.
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calls for hardwood strips to be placed
between the end flanges as insulation.
However, as this is a rough casting, the
inner faces are not that precise and
making a tidy job of fitting the strips
would be difficult and as the flange does
not provide a complete circle, machining
them on the lathe is not possible. Careful
filling would improve the situation but as |
am attempting to stretch the machinery to
its limit | have used the rotary table to
overcome both of these situations.

Photo 29 shows the inner surfaces being
machined and photo 30 the outer
diameter. Whilst the workpiece locating jig
(Sk. 3, last issue) was developed with
small components in mind, a 1in.
workpiece locator was made for this and
used to position and hold the cylinder for
both these tasks showing that it capable of
dealing with quite large workpiece's.

One point worth noting regarding using
a rotary table in the position shown in
photo 29 is that it is easy to fall into the
trap of thinking that the end mill should
sit on the crest of the curve being
machined. This is not so as this would call
for the cutter to cut on its end cutting
edges, as the workpiece rises towards it,
rather than predominantly on its side as is
normal. The cutter must therefore be
positioned with its leading edge on, or
just, behind the crest.

High Speed

As the task undertaken in photo 30 was
using a 3mm diameter end mill, a higher
speed than for other tasks undertaken
‘was preferable. Whilst | had no doubts
regarding running the actual spindle

at high speed, | was a little concerned
regarding the drive mechanisms. The belt
| was using was not as flexible as | would
have liked and as the idler pulleys were
less than half the size of the pulley on the
machine spindle they would run probably
2'%2 times as fast.

Despite these reservations, | set the lathe
such that the milling spindle would run at
about 1500 rpm and found that it coped
well. As a result, for a subsequent task, |
set the speed at 2100 rpm, again without
any undue sign of stress. Only the idler
pulleys becoming rather hot were not
what | would have liked. It had though,
been running for most of 30 minutes at
2100 rpm, probably an idler speed of
around 5000 rpm. However, if a user were
thinking of running the head at high speed
and for long periods, then using ball
bearings in place of the plain bearings
would be worth considering.

The Plinth

Readers may be interested in my method
of making the plinth that avoids the need
to make a cut out to take the flywheel,
though this was not the reason for my
adopting the approach. The plinth needs
to be at least 35mm thick and whilst | had
two planks that were thick enough these
were earmarked for the legs of a dinning
table. In any case they were sawn and
would need thicknessing to check their
grain patterns before | could decide if |
could use a short length.

Readers who do some cabinet making
from time to time may be aware of the
advice to “keep your timber as long as you
can for as long as you can”, in other
words, use your short lengths before
cutting short pieces from longer planks.

26 Using the drilling jig (Sk.1, last issue)
with a location bung to drill the cylinder
block ends.

| had just one short piece available but
this was only 25mm thick. By cutting strips
38mm wide and using these on edge the
thickness required could be achieved. With
the strips available the plinth was
fabricated as photo 31 shows and a use
for another small off-cut had been found.

Seﬁin? the .
spindle perpendicular

This crucial requirement was briefly
mentioned earlier but unfortunately was
overlooked in the article regarding the
milling head’s construction. If the spindle
is not perpendicular then one edge of the
cutter will be lower than its opposite edge.

If the direction of the traverse is such
that the lower side is either leading or
lagging then the result will be to produce a
concave surface. However, this, if slight,
will be of no importance, unless you are
using a very large diameter fly cutter. If the
lower edge is to the side of the cutter then
the result will be a surface with a saw
tooth form. As it will be necessary at some
time to make cuts left to right and back to
front, if the spindle is not perpendicular
then the saw tooth surface is bound to
occur. How can this be avoided with the
milling head being used here?

There are two potential errors and of
course a combination of the two. First, the
bottom of the spindle can be out of
position left to right as viewed from the
front. In this case, as the spindle is held via
the four holes C in the spindle mount (C18)
the clearance between the holes and the
fixing screws will allow some measure of
adjustment. If this proves insufficient, then
some, or all four, of the holes could be
enlarged to increase the adjustment
possible.

An error, back to front, is at first sight
more difficult to deal with. However, the
method of checking for errors should be
with a dial indicator being swung on an
arm mounted from the spindle and onto
the machine's table. From this, using the
error found, it will be easy to calculate
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27 Using the drilling jig (Sk.1, last issue)
to drill the cylinder end covers.

the amount of packing required between
one of the spindle mounting brackets
(C4) and the spindle mount (C18) to
minimise the error.

It must of course be realised that
perfection is unlikely to be achieved and
some error will have to be accepted. The
aim is to reduce the error to a point that
the effects are hardly discernible. Even
commercial machines have a permitted
error in this respect, albeit very small.

Some final thoughts

Having completed the milling head and
written the three part constructional article
it was almost a year before | found it
possible to start work on the steam engine
“Tina”. During this time | began to have
doubts as to whether the milling head
would be worthwhile proposition and had
| wasted time and money on making it and
writing the article. However, having started
the engine's construction, | soon began

to realise that my fears had been quite
unnecessary. Of course, | had to accept
that it could not perform in terms of size
of workpiece’s possible and rate of metal
removwval as my much larger mill/drill, but

| soon found that the satisfaction of using
it was the equal if not an improvement to
using my milling machine, especially as

29 Two complex milling operations on the
cylinder block using a rotary table that
clearly shows the extent of tasks that can
be carried out using the milling head.

the parts being machined were so small.

It is far superior to using a vertical slide.
Setting up for machining a component

is so much easier on a horizontal table.
The larger table and greater traverse also
makes it easier as well as permitting larger
components to be worked on.

A major plus was that | had power feed
to both the saddle and the cross slide, my
mill/drill being manual in both axis. This
enabled me to make progress on other
simple tasks, if only putting a few tools
away that were not being used, whilst the
milling head was completing a single
pass. | would though add that | consider it
essential that power feed of the saddle is
always away from the head as the much
greater traverse available makes a disaster
much less likely should one become
distracted for a short while. If you were
still unhappy with the idea then some
simple form of warning device would be
easy to set up.

For readers who are unfamiliar with
power feeding the cross slide, this has an
auto stop when feeding the slide in and if

28 The cylinder block drilled and tapped for the end covers.

Navember 2007

30 Two complex milling operations on the
cylinder block using a rotary table that
clearly shows the extent of tasks that can
be carried out using the milling head.

left when feeding it out the leadscrew
eventually disengages itself from its nut.
The potential for a disaster is therefore all
but eliminated. That is of course assuming
that the workpiece, or the item it is
mounted on, does not prevent the traverse
from passing the workpiece completely.

What then are the negative aspects of
using the head and its design? Well almost
none if that does not sound too smug.
Avoiding adding and removing the head
too much throughout a project does make
the work being undertaken rather one
track for a while. Because of this, | would
have liked to be able to do some turning
for a change, that having been said,
adding or removing the head is only a
matter of five minutes work.

Minor change

A very minor change that | made during
its use was to fit wing rather than hexagon
nuts for fixing the shrouds. The reason

for this was that | needed to have access
to the draw bar quite frequently and |

also found that the idler pulleys need
lubrication from time to time. The latter

| feel warrants a design change to add a
lubricating duct to each idler assembly. Sk.
9 shows my proposals for this.

My only major dislike of the system
really is nothing to do with head's design
but with a feature of my Myford Series
Seven. This uses the leadscrew to power
the cross slide power feed and because of
this the half nut has to be opened to avoid
the saddle also traversing. As a result, the

Sk.9
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EXTERNAL THREAD AND NUT
IN PLACE OF CAPSCREW
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readings on the leadscrew hand wheel
cease to have any relevance to the
machining taking place. Having completed
a pass itthen becomes a little difficult to
add on a further cut with any degree of
certainty. Some lathes do have | think a
separate shaft for this purpose and if so
the problem would not surface.

Fitting a digital readout would overcome
the problem but | did not wish to break
away from the job in hand to fit such a
device so had to accept the situation as it
was. | have though some ideas that | think
would make the fitting easy using a
standard 150mm calliper and will make
the required parts to prove the set-up. If
this works, | will produce a short article for
the editor to use.

Minor modification

| also have a simple madification in mind
that will increase the throat depth by
around 25 mm and the cutter to table
headroom by 15 mm without sacrificing
rigidity. Should this prove satisfactory,

I will include it with my brief article on
adding a digital readout?

In a nutshell then, | consider the head
worked like a charm, far exceeding my
expectations and consider that this is
illustrated by the numerous examples that
| have published. If you only have a lathe
then the head is relatively easy to
construct, especially as it does not require
a milling machine for this, and its
possession will add a new perspective to

what you can achieve in your worksho

as is seen by the completed steam
engine “Tina” photo 31. 31 The plinth was fabricated from a small off-cut of American Red Elm.

32 The completed engine, ‘Tina’. A satisfying project for any workshop owner to have completed, but even more so on the set up used
in this article.
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A USELESS GIFT
PUT TO USE

Jim Whetren makes use of redundant collets

have a friend who visits various

engineering firms as a consultant.

Typical of industry, when something

becomes redundant it is thrown in

the scrap bin. He rescued a set of
collets in a wooden rack and gave them
to me. They were probably not all of the
same set as the logo and size stampings
were of various styles.

There were 16 collets ranging from 'sin.
to "fein. with 3/sin. & 1%1sin. duplicated.
They were 3%1sin. long with a body
diameter of 1/4in. The drawbar thread was
1ain. x 12 TPI left-hand Whitworth. This
was all very nice, but with the mandrel
bore of my lathe measuring only 20mm, |
could not see how the collets would be of
any use to me.

After some thought, | decided that ifa
body was made to accept the collets, with
a threaded ring used to draw the collet
into the body and close it, this could be
fitted to the lathe. The face of the collet
would only protrude 20mm further than
the tips of the jaws of the 4in. three-jaw
chuck normally used.

| was fortunate to have some pieces of
large diameter FCMS, also ex scrap bin,

which would make up the chuck
components. The body was from a 40mm
length of 100mm dia. And the nose was
from a 70mm length of 70mm dia.
Incidentally, were the materials to be
purchased, current price lists show a 2in.
length of 4in. dia. is £6.50 and a 3in. length
of 70mm dia. is £4.62, which is £11.12 plus
postage of £5.95. Less than £20.00, which
is not a lot when a commercial chuck with
a set of collets ranging from 1/16in. to 1in.
would probably run to hundreds of
pounds. The other small parts were
already to hand.

| will describe my chuck purely out of
interest, and to illustrate the point that if
given something which at face value
seems to be of no possible use, give it
some thought and you may be able to
use it after all, and gain a very useful
piece of equipment.

The body Fig. 1, photo 1

The 100mm lump was held in the outside
jaws of the three jaw chuck with the OD as
square as possible to the chuck face and
light facing cuts were taken to remove all
the sawing marks. The piece was reversed
and pushed hard back into the jaws and
the other end faced to length. This face
was centred and drilled out to Yzin.,

then bored to 25mm dia. turning a small
chamfer on the outer edge.

As the mandrel of my lathe has a short
taper to locate chucks, the next job was to
taper bore the body blank to be a good fit
on this taper. The finished bore size is
54mm OD and 51mm ID for a length of
11mm. This is achieved with the top-slide
swung round to 5 degrees, having
confirmed the setting by traversing the
nose taper on the mandrel with a dti set
on centre height. Three M8 tapped holes
are required in this face on a 78mm pcd to
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Photo 1

Fig. 1

3HOLES
TAP M8
78mmPCD

- 51 -
— 5

accommodate the bayonet ring studs. This
diameter was carefully marked on the
piece and with headstock dividing, the
three hole positions were lightly centre
punched before removing from the chuck
and drilling and tapping the holes M8 for a
depth of 12mm. The studs were removed
from another chuck and temporarily
screwed into these holes to enable the
embryo body to be secured to the lathe
mandrel to carry out the machining on the
other side and thus ensuring concentricity.

Before remounting the piece, itwas a
good time to drill and ream the '/2in. dia.
hole in the side for the pinion. An
interrupted boring cut is more desirable
than drilling the hole with half the
diameter in the inner portion of the
material missing.

First, the body was bored 569mm for a
depth of 10mm for the 60mm x Tmm
thread to locate the Nose. A Tmm deep
undercut was made at the bottom about
2mm wide to allow the screwcutting tool
to run out. Then it was bored 52mm dia
for a depth of 9mm for the screw ring and
finally bored to 32mm dia for a depth of
8mm to form the seat for the screw ring
and to clear the collet thread. It was then
set up and screwcut 60 mm x 1 mm and
this outer edge was chamfered. With
these short threads the mandrel handle
comes into its own.

The M6 threaded hole was marked out
for the dog ended grubscrew used to
secure the pinion on the centre line of the
1/2in. hole drilled earlier, at 7.5mm from the
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outside diameter. This hole was initially
drilled 3mm dia. right through then
opened up to 5mm for a depth of 15mm
and to 6mm dia. for a depth of 2mm then
the M6 thread was tapped. A short portion
of the 3mm hole is left at the bottom to
locate the dog of the grubscrew.

The nose Fig. 2, photo 2
Remount the three-jaw chuck with the
outside jaws fitted. The facing and initial
boring operations were as with the
previous piece, only this time bored to
30mm dia, and a small 30deg. chamfer
formed on the outer edge of the bore.
With a pipe centre, or failing this, an
adaptor to fit the running centre, the end
was supported and turned down to 60mm
dia for a length of 9mm and an undercut
Tmm deep and 2mm wide cut for runout
and to ensure the piece seats squarely

on the body. The Tmm pitch thread

was screwcut, using the body to gauge
progress and final fit. Then a light skim
was taken from the shoulder to ensure it
is square to the thread, chamfering lightly.

“ I

Photo 2

Fig. 2 }
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Photo 3

The chuck was then removed.

Remounting the body and screwing the
nose into the body tightly, check that the
unit runs truly in the bore. The bore in the
nosepiece was then opened up to the final
diameter of 31.8mm, using a colletas a
gauge. With the topslide set over to
10deg., the taper bore for the collet
closure was turned 17mm deep, finishing
the outer edge at 37.6mm dia. to bring a
fitted collet flush with the end of the nose.
With the same taper setting, the nose was
tapered, finishing at a length of 41mm.
This was for appearance and to lighten the
bulk. A large radius was formed on the
end to match the face of the collets.

The nose was removed, marked out and
drilled for the M6 thread for the key at
20mm from the threaded end. Again
starting with a 3mm drill right through,
opening out to 5mm for a depth of 12mm
and 6mm to a depth of 2mm, finally
tapping M6.

The geared nut Fig. 3, photo 3
As the nut had to be screwed onto the
collet from outside the chuck, the only
means | could think of was a form of
bevel gear arrangement. | do not have
the tools, knowledge or mathematical
ability to produce a set of bevel gears.

All | knew was that a form of right-angle
drive was required for the Nut. Having
examined the various drill chucks that |
have, the teeth on the ring and key were
of quite a basic profile, and given the
easy fit of the key spigot in the hole in the
body and the loose meshing of the gears,
the turning action was quite smooth, so
this is what | did.

A 12mm length was cut from a piece of
52mm bar and one end faced in the
outside jaws, the piece reversed and the
other end faced to clean up. With a
pointed tool, a shallow mark was made

around the piece 2mm from the face. The
topslide was then swivelled round to be at
26 degrees to the face (a scale reading of
64deg.) and a bevel turned until the mark
was reached. The piece was reversed in
the chuck and with the bevelled end
pushed against the jaws, the chuck was
tightened and further facing cuts taken to
bring the piece to length at 9mm.

The piece was centred and drilled
through "zin. dia. and bored out to
29.6mm for the thread to be screwecut left-
handed. A collet was used as a thread
gauge for a good fit.

The Cowells lathe was setup with the
indexing head on the vertical slide at
26deg. to the mandrel and with a 34 tooth
wheel fitted, the teeth were cut with a
3mm endmill to a depth of Zmm. When
this was finished there were a lot of
square ended tapering teeth with square
parallel gaps. | then ran a countersink
along the gaps to remove the corners of
adjacent teeth.

The pinion Fig. 4, photo 4

A piece of 'fzin. dia. bar was chucked and
the end faced. With the topslide set this
time at 26deg. to the side of the bar, a
bevel was turned to leave 7mm dia. at the
centre. The bar was parted off at a length
of 24mm. This was now reversed in the
chuck and centred and drilled 7.9mm

to a depth of 12mm. The head of an M8
Allen bolt was sawn off with 14mm of
plain shank, the end squared off and well
chamfered before pressing it in to the
pinion piece. The head was given a skim
to bring it to the same diameter as the
pinion and a 3mm undercut made behind
the head to a depth of 2Zmm. The parts
were later cross-pinned for security. The
same procedure as before was followed to
cut the 6 slots in the pinion face.

The keys Figs. 5 & 6, photo 5
These require no comment. They are M6
socket grub screws 18mm and 14mm long
with a 3mm dia. dog on the ends as per
the drawing.

The stud & nut

Figs. 7 & 8, photo 6

Again no comment as it was
straightforward turning, threading and
milling as per the drawings.

Photo 4

Photo 5
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Photo 6

Photo 8

Photo 9

The Moment of Truth -

the assembly, photo 7

The pinion was fitted into the body,
well oiled and secured with its key
screw. The nut was dropped into the
body with some valve grinding paste
smeared around the teeth. The back of
the nut was oiled and the nosepiece
screwed on to locate it. With the body
gripped in the vice, there followed some
vigorous Allen key twiddling in both
directions to bed the parts in. When

the movement felt satisfactory, all was
dismantled and the parts thoroughly
washed in paraffin. The chuck was
reassembled with grease on all moving
parts and a collet fitted, photo 8. Although
there is serious winding to fit or remove
the collet, only a quarter of a turn or so is
required to grip or release a work-piece.

The two spare collets were fitted with
small strips of /1sin. material in the slots
to stop them closing and fitted into the
chuck where the 3sin. one was opened out
to 3fsin. and the 1%1sin. one opened out to
1in. This now gives a full set covering
1sin. to 1in. by "sin. and has turned out
to be quite a useful addition to the
workshop after all!

| know the bevel cutting is laughable but
hey, it works so who cares?

Photo 9 shows the collet set stored
in a finger-jointed hardwood box.
Another useless gift, a portable
fingerprinting kit?
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GEAR CUTTING WITH

FORM MULTITOOTH

Tony Jeffree makes a simple gear-cutting form tool

Background

A friend presented me with what, if |
had been a professional clock repairer,
would probably have been a simple
problem to solve. His long-case clock
had a broken tooth in an idler wheel
between the winding arbor of the
clock and the barrel arbor. This wheel
was about 16mm diameter, with 20
teeth, pressed onto a 13mm long 4mm
diameter shaft. The clock itself is more
of sentimental value than monetary
value, as it is a fairly modern piece.
Even so, | was reluctant to take the
obvious route of cutting out a section
of the wheel, grafting in a new piece
of brass, and cutting to shape. That

is definitely a one-way trip, as once
you have fouled up the original part,
there's no way back without making

a completely new part. So it seemed
to me that the best approach was to
make a new wheel and shaft and to
leave the broken part alone in case my
efforts proved to be futile and he ended
up having to find a more competent
repairer.

0.7 module cutter
On close inspection, the tooth form of the
damaged wheel and its two neighbours
from the adjacent shafts looked to me
like Involute rather than the Cycloidal
form traditionally used in antique clocks.
A quick search through the pages of a
gear catalogue showed that the outside
diameter of a 20T, 20deg. pressure angle,
0.7 module gear was a close match. So,
the obvious but expensive solution would
have been to buy a conventional No.6,
0.7 module, multi-tooth gear cutter and
‘whiz off a 20T gear. However, the fact that
| didn't particularly want/need a No.6, 0.7
module gear cutter for any other purpose
made me look for other solutions.

| have had many conversations with
John Stevenson over the years on a wide
range of engineering topics, and | recalled
one such conversation on the subject of
gear cutting using CNC, where John was
describing the old Sunderland gear cutting
machines that use a “planning” technique
with a rack form cutter, and suggested that
this technique might lend itself to
adaptation for CNC. After a cutting stroke,

Fig 1: One cut per tooth, 20 teeth
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the gear blank is rotated a small amount,
and the cutter is advanced in the same
direction, along a tangent to the
circumference of the blank, by a
corresponding small amount. This process
is repeated until the blank has rotated by a
full tooth, at which point the rack is moved
back by a tooth position and the process
starts again. This results in a near-perfect
generated Involute gear form — because
the cutting involves discrete steps, the
surface of each tooth will actually be a
number of facets; however, make the
number of cuts per tooth large enough
and this isn't an issue.

Single point cutter

The CNC connection here was that it
would be straightforward to make up

a single point fly cutter with the right
rack tooth form, and the coordinated
movements would be easy to achieve
using CNC. Hence, for the investment of
the time needed to grind up a single point
cutter with the right dimensions for a
given module size, you could readily cut
gears with any number of teeth from not
very many right through to rack.

Talking the problem through with John,
he suggested an alternative method that
would lend itself to more conventional
gear cutting approaches. Instead of a
single point fly cutter, it wouldn't be hard
to make a cylindrical cutter with a rack
tooth form - this would at first sight look
rather like a hob but instead of generating
the teeth by screwcutting at the correct
pitch for the rack, you take a series of
plunge cuts with a rack-form lathe tool, the
cuts spaced apart by the module size of
the desired rack. In other words, the basic
cutter looks like a rack that has been
wrapped around a cylinder. Cutting teeth
can then be formed by gashing,
hardening, and finally honing of the
cutting edge. And yes, if you want to go
the whole hog and form-relieve the cutting
teeth, you could do that too, although for
my purposes, cutting a gear in brass, it
seemed likely that | could get away

1 The crude boring bar holder and home
made collet used to hold the HSS blank.
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A RACK
CUTTER

without bothering with that refinement.

The appeal to me of this approach was
that | wouldn't even have to think about
the CNC programming needed to do the
“proper” job (although in reality, this
should be fairly simple) - instead, | could
press my “CNC gear cutting engine” into
service (described in MEW issue 96),
which makes use of a stepper-motor
driven dividing head, and still get the
desired result. For practical purposes, the
technique would be the same as using a
conventional multi-tooth gear cutter; you
take a cut, advance the blank 1 tooth, take
a cut...etc., with the difference that the
cutter would cut (parts of) more than one
tooth at the same time. How many teeth
the cutter will span depends on the tooth
count of the gear being cut - the more
teeth, hopefully the more accurate the
final tooth form would be, as the cutting
action would more closely emulate the
action of the “shaping” approach.
Attempting this with a 20 tooth gear
seemed a bit of a stretch, but | thought it
was interesting enough as an idea to give
it a try, and in the particular application to
hand, accuracy of tooth form wasn't a big
consideration as long as the final gear
would mesh well enough with the
existing gears.

Tooth form
Fig. 1 shows diagrammatically the
progress of cutting when using a cutter
of the form described, taking cuts to full
depth, and rotating the blank a full tooth
per cut, and also shows the resultant tooth
form. One of the things that surprised me
(maybe it shouldn't have if | had thought
about it more) is that only the central
cutting tooth and the adjacent flanks of its
two neighbours do any real work when
cutting a low-count wheel - the final tooth
form is basically formed by just two facets
on each of the flanks of the teeth. The root
of the tooth is the basic rack form, but the
tip of the tooth is a little narrower. If you
increase the tooth count to 40 teeth, Fig.
2 you start to detect a bit of undercutting
at the base of the teeth, and this will
increase, as the tooth count gets larger.
Fig. 3 shows what happens if you take
two cuts per tooth-space on a 20 tooth
blank - the first cut with the cutter at the
central starting position, as in Fig. 1, and
the second after rotating the blank by 'z a
tooth position and advancing the cutter in
the same direction, along a tangent to the
circumference of the blank, by '/z the
linear pitch of the rack (the linear pitch
being equal to pi times the module size in
mm). The detail of the tooth form shows
that this produces a much closer
approximation to the correct Involute
form, and again, shows the beginnings of
some undercutting at the base of the
tooth. Fig. 4 shows the results of doing 4
cuts per tooth, and clearly demonstrates
what one would expect, that the more
cuts you take per tooth the nearer the
tooth form will get to the correct

Navember 2007

4 A dial gauge touching on the saddle allows the infeed to be measured accurately.
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5 The next stage is to cut the grooves in
the rotary cutter, using the lathe tool.

6 The cutter after “gashing” with eight
longitudinal cuts.

7 The cutter and the wheel blank set up in
the wheel-cutting engine.

Fig 2: One cut per tooth, 40 teeth
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What these diagrams illustrate is that
this is a gear cutting technique that can
potentially be adjusted to suit the
application and the time available. In some
cases, a single cut per tooth will be “good
enough” (as was the case in my
application — the wheel that | cut using this
method is now installed in the clock's
winding train and works just fine). In
others, increasing the number of cuts per
tooth will give a more accurate, and
appropriate, result. In practice, to do N
cuts per tooth, you would probably start
by cutting all of the teeth at an initial
setting, using the “one cut per tooth”
approach, keeping the cutter position
constant and advancing the blank one
tooth per cut. You would then advance the
dividing head by '/nth of a tooth, and the
cutter by '/nth of the linear pitch, and then
go round the wheel again, repeating the
process for N cuts per tooth in total. This
is potentially fairly tedious if N is large and
you are using a manual dividing head, but
on the other hand, making the cutters is
easy to do and most importantly, cheap.

Theoretical cutter dimensions
The technique described here uses a
single-point form tool to cut the grooves
in a cylindrical cutter, and in turn, the
cylindrical cutter is used, in place of a
conventional multi-tooth gear cutter, to
cut the final gear teeth. It follows that
the single-point form tool should be an
accurate replica of one tooth of a rack
made to the appropriate module size (a
rack being just a gear with an infinite
number of teeth).

Fig 3: Two cuts per tooth, 20 teeth
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Fig 4: Four cuts per tooth, 20 teeth
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Chapter 7 of Ilvan Law'’s excellent book
“Gears and Gear Cutting”, number 17 in
the Workshop Practice series, describes
the formulae necessary to calculate the
tooth proportions and depth of cut, and
these can be used to work out the
proportions of the corresponding form
tool. In my first “stab” at this, | cheated
and used the table at the bottom of page
88 of the book, which is strictly speaking
intended as a table of dimensions for a
single point cutter to cut a worm to mesh
with an Involute spur gear. In practice, this
proved to be close enough, although
probably not entirely correct for what |
was doing. When interpreting that
particular table, please note that the
table’s headings got messed up in the
typesetting so careful reading is required!

Using the discussion in Chapter 3 and
the formulae in Chapter 7, one reaches the
following conclusions:

D (the depth of an Involute gear tooth) is
exactly twice the module size.

However, the teeth are cut slightly
deeper than this to allow an additional
clearance, f, at the base of the tooth; lvan's
book gives f as 'f2oth of the circular pitch.
As the circular pitch {or in the case of a
rack, linear pitch) of a module gear is pi
times the module size: D+f is 2.157 x
{module size).

D+f is the total length of the tooth, and is
therefore also the total depth of the tooth
space (measured from the OD of the gear),
so this is also the depth of cut necessary
when cutting the grooves in the cylindrical
cutter, and the depth of cut necessary
when using the final cutter to cut a gear.
So, in my case, cutting a 0.7 module gear,
D+f should be 1.51mm. This is the same as
the figure quoted in the table at the
bottom of page 88.

The width of the tooth at the pitch circle
diameter should be equal to pif2 x
{module size). Therefore, the width of the
tip of the rack tooth (and therefore the tip
width of the form tool) should be:

({pi/2)-0.739) x (module size) for a 20deg.
pressure angle, or

((pi/2)-0.517) x (module size) for a
14.5deg. pressure angle.

For my 0.7 module, 20deg. pressure
angle gear, this gives a tip width of
0.58mm, which is rather wider than the
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0.51mm quoted in the table. | believe the
difference here is simply a reflection of the
fact that the table is intended for a
different purpose - cutting a worm, rather
than cutting a groove in a gear cutter.

Making the cutter

The first step is to make the single point
lathe tool with the appropriate tip shape to
cut a rack of the right module size. | used
a length of '/ein. diameter HSS to make
my lathe tool, and temporarily converted
my Taig lathe to a cutter grinder for the
purpose, | already had a rather crude
boring bar holder that | was able to press
into service to hold the HSS blank, as can
be seen in photo 1. | made up a collet to
hold the HSS blank that allowed me to
rotate the blank either side of horizontal
to get the necessary relief on the cutting
edges of the tool.

Photo 2 shows the holder in position,
with a paper 20deg. “protractor” to set the
angle of cut. Photo 3 shows the flanks of
the cutter being ground, using a cup wheel
mounted on the Taig spindle. The blank
was ground to a sharp point, and then the
tip accurately ground off to give the right
tip width — a bit of elementary Trig gives
the amount of infeed necessary to grind
off the point and give the right tip width:

Infeed = (tip width) x 1.374 (for a 20
degree pressure angle), or

Infeed = (tip width) x 1.933 (for a 14.5
degree pressure angle)

A dial gauge touching on the saddle
allows the infeed to be measured
accurately photo 4. Adjust the setup so
that the sharp tip of the cutter is just
touching the grinding wheel, zero the dial
gauge, and feed the cutter into the wheel
by the required amount.

The next stage is to cut the grooves in
the rotary cutter, using this lathe tool.
Photo 5 shows this in progress; | ended up
making a 7-tooth “rack”, overkill given the
conclusions | reached later when drawing
up the diagrams (see “tooth form"” above).
In practice, there is little point in making
the “rack” longer than 3 teeth. The lathe
tool proved to work very well, giving clean
chatter-free cuts in the silver steel bar |
used for the cutter. The spacing of the cuts
is exactly the circular pitch in mm
corresponding to the module size of the
cutter, 2.2mm in the case of my 0.7
module cutter.

Photo 6 shows the cutter after “gashing”
with eight longitudinal cuts to below the
bottomn of the “rack” grooves - this was
done by hand using a Dremel fitted with
an abrasive disk, and is rather crude, but it
did the job all the same. After hardening
the cutter in the usual manner, a final lick
with the Dremel gave very serviceable
cutting edges on the teeth. | didn’t bother
to temper the tool at all, on the basis that
the heat generated by the final honing of
the cutting edges and taking the first cut
would do this for me, and in any case,
cutting leaded brass with this kind of tool
would be unlikely to damage a “glass-
hard” cutter.

Cutting the wheel

Photo 7 shows the cutter and the wheel
blank set up in my wheel-cutting engine.

| positioned the blank so that its axis of
rotation lined up with the central tooth

of the cutter, as can be seen in the photo.
Photo 8 shows the overall arrangement
of the wheel cutting engine - this is based
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on Peatol/Taig lathe components (see
MEW issue 96), with the cross slide giving
moavement to align the blank and cutter,
the vertical slide to control cut depth, and
the saddle traverse allowing the blank to
be passed across the top of the cutter. The
dividing head is stepper-motor driven,
controlled by one of my Divisionmaster
controllers, and steps on automatically
when the saddle is moved to the right
against a limit switch. However, there's no
reason why a similar approach shouldn’t
be taken using conventional manual
dividing techniques.

Photo 9 shows the resultant 20-tooth
gear (right) and the original broken gear
(left). The photo shows clearly the fact that
each tooth is basically 5-sided (two facets
on each flank and a square top); however,
in practice it meshed very well with the
original gears on either side, which was
the important point. Photo 10 shows the
new gear with its shaft in place in its plate,
meshing with one of its neighbours.

Conclusions

This approach has the benefit of allowing
a gear cutter for the desired module size
to be made very simply, using materials
to hand in the workshop. While the cutter
as described may not prove to be entirely
satisfactory for cutting harder materials,
due to the lack of “form relief” on the
cutting edges, the cutter works very well
in softer materials such as brass and
aluminium.

The “one cut per tooth” technique, while
not generating the ideal Involute tooth
form, produces a tooth form that can
actually work where the application
doesn’t require critical accuracy. However,
by increasing the number of cuts per
tooth, as described, it is possible to
approach more and more closely to the
ideal Involute tooth form, so the degree of
accuracy of the final tooth form can be
adjusted if necessary to suit a more critical
application. For those with access to a
CNC mill, it would be a simple matter to
generate the necessary “G" code that
would allow this kind of cutter to be
used to generate Involute gears of any

tooth count, and with a highly
accurate tooth form.

8 The blank positioned so that its axis of
rotation lines up with the central tooth of
the cutter.

9 The new 20-tooth gear (right) and the
original broken gear (left).

10 The new gear with its shaft in place in
its plate.
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1 The original cracked casting.

2 The material as a basic square block.
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Peter Worden refurbishes
an old bandsaw

Introduction

| was recently given a Whitehead vertical
band saw from someone who was
moving house but couldn't take it with
him. It was kept for many years in an
unheated and uninsulated garage.
Consequently it developed a severe case
of the matt brown finish.

As the machine had to be dismantled to
get it home in the back of my car, | decided
to clean it up and maybe modify it, if
necessary, before reassembly. On
inspection it was found that the trunnion,
if that is what it's called, the quarter round
bearing between the frame and the table
that it rotates on to enable angled cuts to
be made, had been aver tightened at some
time and being a casting it had cracked as
can be seen in photo 1.

As it was also bent out of shape, it was
possible that this would cause the table to
be out of square so it was decided to make
a new one, the dimensions of which are
shown in Fig. 1.

This is not so much an exercise on
how to make a part for a Whitehead
band saw, as | don't suppose there are too
many readers needing to make such a
specific item, but more a project on one
way to go about making an awkward
shaped component.

There are other ways to make this item,
either from a casting or from large
diameter tubing. A one off casting would
probably be a bit costly and there is the
problem of holding the part to machine it.

The tubing route would be easier to
machine but sourcing a piece of tubing
5in. diameter with a "zin. wall thickness
might prove to be a problem and after
machining, the tube would have to be cut
into four pieces along its axis. If only one
item is required, then the other three
would be destined for the scrap box
unless quantity production is the aim.

The method chosen here is to machine it
from a solid block, mainly because being a
recently retired self-employed engineer, |
had a piece of 5in. diameter brass left over
from a job, which was wide enough and |
had the tools and machinery to make it.

Preparation
The first operation was to face both sides
in the lathe then transfer to the milling
machine to produce the oblong-ish block
as in photo 2.

The idea was to hold the block in the
lathe off-centre and turn the external and

internal radii. But to mount the block as it

3 The fixture mounted on the rotary table.
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5 The waste metal was removed at 45deg. 6 Drilling the fixture mounting holes.

7 Rough milling the outside diameter. 8 Measuring the outside diameter. 9 Rough milling the inside radius
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13 Drifling the holes.

is, itwould be a bit out of balance

and would probably cause the machine
to take a walk around the workshop.

So some material had to be removed
to make it lighter. This was best done in
the milling machine.

As the part has to be roughed on the
mill, turned in the lathe and then the holes
and slot machined back on the mill, it was
decided to make a fixture that could be
transferred from one machine to the other
with the component bolted to it, as shown
in photos 3 and 4. The fixture consists of a
disc located centrally and clamped on the
rotary table on the mill for roughing and
then held in outside jaws in the lathe to do
the finish turning.

The two bolts holding the part to the
fixture need to be in line with and between
the outside radius and the largest inside
radius so that the bolts won't be machined
away when turning in the lathe. So as to
use shorter and more rigid bolts, two
steps were milled at 4bdeg. as in photo 5.
Rough milling
the outside radius
The two bolt holes were drilled, photo
6, and the part was bolted to the fixture,
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14 Milfing the slots.

see photo 3. The rotary table axis

was set at 90deg. to the axis of the
milling machine and then the outside
radius was rough milled by rotating
the rotary table, photo 7. The 1in. dia
spigot through the fixture was used to
measure the radius as in photo 8. This
was achieved by adding the radius of
the spigot and the roughing radius of
the component.

Rough milling

the inside Radius

The rotary table was reset so that its
axis was parallel with the milling machine
axis and the inside radius was rough
milled, photo 9.

Once enough material had been
removed to make it light enough to swing
without too much vibration it could then
be transferred to the lathe.

Turning the outside radius

In the lathe the outside radius was turned
first, measuring as before, photo 10.

On my lathe the spindle takes 5C collets
so the 1in. dia spigot could be held in a
collet through the fixture, and the fixture
held in the chuck. My lathe, incidentally,
is an American Hardinge which can still
out perform most modern machines,
especially the Chinese imports, even
though it is 90 years old this year.

Turning the
inside radius
Then with a boring tool the smallest inside
radius was turned measuring the thickness
as in photo 11, using a Ysin. dia ball
attachment on the anvil of the micrometer.
The attachment in question is basically a
tube "/1sin. larger in diameter than the anvil
of the micrometer. One end is bored to a
snug fit on the anvil; the other end is
bored to accept the ball, preferably Yain.
diameter, using an angled boring tool,
deep enough to allow the ball to enter the
first bare and make contact with the anvil.

15 The finished

component.

Overall length of the attachment should be
made to allow a quarter of the diameter of
the ball to protrude, and then crimp the
end to trap the ball, see Fig. 2. When using
this attachment don't forget to subtract the
diameter of the ball to obtain the correct
measurement of course.

The smallest radius of the component is
the actual bearing surface. The clearance
radius, in between the bearing surfaces,
was turned with a radiused boring tool to
achieve the result shown in photo 12.

The threaded

holes and the slot

When the turning was finished the fixture
was transferred, with component attached,
back to the rotary table on the milling
machine and its axis was set at 90deg. to
the machine axis. The screw holes were
drilled and tapped, photo 13. Then the slot
was milled, photo 14.

The component was then removed from
the fixture and the mounting-hole pads
were milled off and we ended up with
something like that in photo 15.

There you have it, one way to
make an awkward shaped object.
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FITTING A 3-AXIS DRO
TO ATOM SENIOR VS
MAJOR MILL

Buckground

This article is based on my experience of fitting a ‘Sino’ SDS2-3MS (3-axis) DRO to
George H. Thomas's original Tom Senior VS Major mill, pheto 1. It is important to
ensure that the locations of the scales are free from interference and can operate
freely throughout the anticipated travels of the knee, saddle and table. In particular,
the telescopic table drive spindle may interfere with the rear edge of the Y-axis scale
cover when the table is positioned at the outermost extension and highest practical
machining height. Similarly, the X-axis scale is vulnerable to being squashed against
the column and it is recommended that saddle stops are put in place. | considered
fitting the X-axis to the front of the table but | am loath to remove the table travel dogs
and table power feed knock-off lever. The use of a right-angled drilling attachment

is necessary to fit the X-axis reading head if the table and saddle are left in place.
Otherwise the fitting process is reasonably straightforward.

Tools Required

| used the following tools:

Electric variable-speed drill
Right-angled drilling attachment (for
drilling rear of saddle)

3, 4 and 5mm taper and second taps
Small T handle tap wrench

DTI

Metre rule

Adjustable Square

Scriber

Thin permanent marker (remove with T-
Cut after fitting components)
Centre-punch

Other bits used (not supplied)
20 off, sticky backed cable tie pads
1 off, 80mm length of 19mm x 40mm

Photo 1
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square section tube to secure Z-axis
reading head bracket to saddle

1 metre of single strand plastic covered
wire to fit between the DRO unit PE
terminal and an earth on the machine

4 off, 3mm x 26mm countersunk screws
to fit aluminium brackets to Z-axis
backing plate

1 off, 70mm of 50mm x 50mm x 6mm
aluminium angle

The DRO Package

The kit (as delivered from Allendale
Electronics) contains all the necessary
fittings, fasteners and comprehensive
(English) installation instructions, except
for the ‘other bits" mentioned above. An
additional X-axis installation guide is

Brian Corfield improves
George H. Thomas’s original
Tom Senior mill

available on the www.machine-dro.co.uk
‘web site and should be read first. Note
the method of finding the centre of the
table travel, as this is important. The same
method is used to find the centre of the
Y-axis travel. The Z-axis is set up slightly
differently as machine geometry and
practicalities dictate its position.

Fittings for the Tom

Senior VS Major Mk |

| used the following DRO and scales to
fit my Mark | machine - it has the motor
mounted on top of the column. If your
machine is different, you will need to
find the maximum travel on each axis
and select a scale reading length that is
at least, and preferably longer, than the
maximum travel. If not, the excess travel
‘will need to be limited by some form of
mechanical stop.

The scales come in standard and "slim’
sizes. | chose the slim GS500 series for
the X-axis to minimise loss of Y-axis travel
towards the column and the standard
GS300 series for the Y and Z-axes. B and
D type scale covers with scale mounting
plates are essential.

My chosen kit comprised:

SDS2-MS3 3-axis DRO with support arm,
bracket and notes table

X-axis scale — GS500 520 with D type cover
‘with scale mounting plate

Y-axis scale - GS300 170 with B type cover
with scale mounting plate

Z-axis scale - GS300 470 with B type cover
with scale mounting plate

Fitting the DRO

Support Bracket

| fitted the support bracket to the right
hand side of the column just below the top
left hand corner, photo 2. On the VS Major
there is a pad screw, which holds the
horizontal overhead milling support arm in
place. The bracket was placed below this

Photo 2
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Photo 4
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with sufficient room to get a spanner on
the bolt head of the bracket to tighten the
support arm so it does not swing around.

| used the left hand edge of the machined
face of the support column to align the
bracket. This gave me adequate clearance
and room to get at the "on/off’ switches on
that side. | found too, that this put the DRO
at about the right operating height for me.
Drilling and tapping the 5mm holes was
relatively straightforward if a little time
consuming. The cast iron tends to form

a fine powder and this creates a lot of
friction when trying to turn the tap. Do not
attempt to over-strain the tap and break it,
but be patient and withdraw and clean it
every couple of turns or so.

Fitting the cables

| routed the X and Y-axis armoured signal
cables around the column of the machine
below the door and lip of the cover for
the suds pump, photo 3. | used sticky
backed cable tie pads. The Z-axis does
not lend itself so readily to this treatment
and | simply coiled the cable at the rear
of the DRO, photo 4. | clipped the DRO
mains supply cable to the mill supply
cable and to the same double socket on
the wall behind.

The grey, switched mains socket, photo 5
that can be seen above the support
bracket powers the S-type vertical head
when in use. Power is taken from the NVR
main motor switchgear on the column so
that in the event of a power failure, the
motor will not switch on again when the
power is restored. My vertical head is
supported on an extension to the column
slide so | don't have to lift the unit on and
off — | use an engine pulley hoist to slide
the unit up and down. The lower edge of
the vertical head support bracket obscures
part of the socket when in the raised
position. | don't find this a problem as |
have another socket around the other side,
photo 6! | digress....

CAUTION!

Remember to fit the separate earth cable
to the connector on the rear of the DRO
marked PE and thence to an earth point on
the mill. This is to maintain equal polarity

Photo 9
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Photo 9

and avoid signal interference. Feed the
wire in through the central hole in the
terminal and then out through the small
hole at the rear of this one and tighten
down the plastic nut.

Fitting the scales

The scale reading heads are supplied
fitted with small plastic clips to prevent
unnecessary movement and damage
during transport. These can be left in

situ until fitting is completed. They do
not need to be re-attached if the scale

is subsequently removed for cleaning

or re-positioning. It is also possible to
re-position the signal cable by removing
the four small screws in the corners of the
reading head, prising off the cover, it is
'siliconed’ in and removing the blanking
plate and “end-for-ending’ the cable. Refit
the blanking plate and cover with some
new silicone sealant. | did not find this
modification necessary.

Several machined cast aluminium plates
are supplied with each scale to enable the
reading head to be held rigidly to the
machine and detect the slightest
movement. Finding the simplest
combination of angle plates, long and
short plates that would fit the machine and
reading head took some time to sort out.
The final set up | used enables fine
adjustments to be made and once
tightened up is very rigid.

X-axis scale, photo 7

The first thing to do is to find the centre of
the table travel. It is not at the geometric
centre of the table and is, in fact, offset

to the left. Mark the centre (permanent
marker) and, using a square, scribe a light
vertical line down the back of the table.
Mark off too, the centre of the saddle. This
is the position for the reading head. Mark
lightly the centre of the scale backing plate
and offer this up with the lower edge just
clear of the top edge of the saddle. | found
this provided just enough ‘ground’ on the
saddle to fit the reading head. It is possible
to drill the rear of the table by moving the
table from side to side. Fit the scale and
check that it is horizontal using a DTI. With
the reading head at its centre of travel,
mark through the two holes of the reading
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head onto the rear of the saddle and
centre-pop these holes accurately. At this
point, either remove the table and saddle
(a lot of effort!), or obtain the use of a
right-angle drilling attachment. Following
my usual policy of ‘judicious laziness’, |
chose the latter method.

Taking care and double-checking the
alignment of the drill, drill a 2.5mm hole
using a sharp drill. Tap the hole,
remembering to withdraw and clean the
tap frequently. Then fit to the reading
head, in each corner, the four small
slotted grub screws. These butt against
the saddle to firmly locate the reading
head when the securing screws are pulled
up tight. Refit the scale, ensure that it is
horizontal and on the same axis as the
table, use the shims provided to make any
adjustments. Then secure the scale in
position, adjust the grub screws and
tighten the fixing screws. Finally, remove
the plastic clips by removing the small
crosshead screws. Check that the table
traverses its full travel and the reading
head does not hit the end of the scale.
When satisfied, fit the scale cover and
route the cable as suggested above. | put
a couple of 2in. bump stops in place on
the knee so that the cover did not get
crushed against the face of the column.

Y-axis scale

Photos 8,9, 10, 11 and 12
This where the fun starts. | moved the
knee up and down its full range of travel
and the saddle in and out at each position
to see if there was an optimum position
where the scale cover would just clear
the table power feed spindle cover. The
problem area was at the highest position
of the knee and the most outward position
of the table and saddle. | marked a limit
of clearance position for the scale cover
on the right hand side face of the knee.
This affected both the lateral and vertical
position of the scale and consequently
the selection and fitting of the brackets

to the reading head. There is relatively

Photo 11

Photo 12
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little scope for error here and | offer some
suggested dimensions viz. the outer end
of the scale backing plate is 35mm from
the vertical edge of the front of the saddle
and the top edge of the plate is 55mm
below the top edge of the saddle.

Once the position was established,
fitting was straightforward, but beware
the face of the casting is not necessarily
flat and do check to make sure that when
the scale backplate is fitted, it is not bent
into a curve! Use shims to take up any
irregularity. | used an engineer’s square
to obtain the horizontal position and a
DTI with a magnetic foot to check for
axial alignment.

| drilled two 4mm holes in the square
plate on the side of the saddle covering
the table power feed gear pinion to hold

Photo 15
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the reading head bracket to the saddle. |
then loosely assembled the bracket | had
designed to the reading head and when
satisfied that everything was aligned,
tightened the screws, removed the plastic
clips and checked for any interference of
the reading head at each end of the
saddle traverse and at the topmost
position of the knee travel.

At this point | wired up the DRO to see if
what | had done so far worked. It did and
| felt justified in proceeding with the Z-
axis installation.

Z-axis scale, photos 13,
14,15,16, 17 and 18

The Z-axis solution was constrained by
the design of the machine. It cannot be
fitted, or so | think, to the left hand side of

the column because of the column access
door. On the right hand side there is the
table power feed spindle, which moves
up and down and also changes in angle
slightly with saddle traverse. The only
solution | could think of was to position
the scale vertically just outside the table
power feed spindle and held to the column
by brackets made from some 50mm
aluminium angle | just happened to have.
A trial assembly was attempted and
appeared to work without interfering with
anything else. | made two brackets and
fixed each to the very end of the scale
backplate using 3mm countersunk screws
and again, fastened the brackets in line
with the left hand vertical edge of the
column. | machined a horizontal and
vertical slot in the brackets to facilitate any
adjustment and secured them with 5mm
pan-head socket screws Again | had to
solve a three dimensional puzzle making
the reading head bracket but | was getting
quite. creative by this time and had no
difficulty in sorting out a solution. |
discovered that the small, vertical
aluminium plate to which the reading
head is screwed, required a 5 x 12mm
section to be machined off so that the
cover, when fitted, would not interfere
with free movement of the reading head
bracket. | used a piece of 19 x 40mm
rectangular tube to pack out the reading
head bracket from the side of the knee to
which it is screwed. | fitted the scale and
checked it for alignment, fitted the reading
head and its bracket, removed the plastic
fittings and finally shortened the scale
cover so that it would fit neatly on the
swarf tray. | could not route the signal
cable quite so neatly and simply coiled up
the excess and clipped it to the rear of the
DRO support arm. On switching on the
DRO again, | found that | now had
readings on all three axes - fantastic!

Validation
Allendale Electronics supply a rewritten
version of the user instructions and,
having seen the original, Chinese English
version, | think that this is a good idea.
I understand that Allendale are working
on an updated version. | found the
photocopied instructions just a little
difficult to read and in some places the
instructions contained minor errors
that had me puzzled for a little while. |
found using the ‘Enter’ button and/or
vertical arrows when entering data was
a little confusing at first. The real teaser
was when | was checking out the PCD
calculations - for drilling 12 holes as
it happened - and found that the DRO
would show an ‘OVER’ (sic) error after
hole number 6. Try as | might, | could not
overcome the problem. After a bit of head
scratching and tightening up the DRO
mounting bracket, | found at last that |
could enter a calculation for 12 holes on
a 2.125in. PCD. | need this to repair my
Quorn index ring!

| think that the problem was that | was
not pressing the buttons hard enough and
perhaps there was an internal error, which
cleared itself after switching off the DRO
and leaving it for a bit. | find that this is
sometimes a cure for a persistent error on
a PC when | am doing a lot of software re-
installation. | also discovered that the unit
would only accept metric dimensions
when doing a PCD calculation. | am told
that this is a known software bug and can
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be fixed with the installation of a new chip.
At the time of writing this article, | am
awaiting delivery of said chip.
Nevertheless, the DRO is still entirely
usable and | did manage to drill the Quarn
index ring PCD accurately. The moral of
the story is always to check the
functionality, as software is still
notoriously ‘buggy’.

Functionality

The DRO enables one to move to a level of
positional accuracy not normally available
by ‘winding’ the handles and accounting
for backlash. The sensitivity of the

scales is more than adequate for model
engineers.

The use of absolute and incremental
measurement enables an origin to be set
and holes to be spotted and drilled merely
knowing the X and Y coordinates.
Similarly, if working with three
dimensions, the Z-axis can be zeroed to an
origin. The centre position of a work piece
can be found by measuring the length
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and/or width and using the /2 function key.
(I really like this aspect as | find setting up
using a ‘wobbler’ and loupe really
awkward and keep banging my head on
the machine!) The table is then positioned
so that the X and Y readings are zero. It is
always possible to return to this position.

Other functions include inter alia, a
metric/imperial conversion key, arc
calculator, PCD calculator, oblique line of
holes, sine, cosine and tangent processing
keys, and a standard calculator. The read
out figures are large and bright and
appear to be quite stable with the machine
running. | suspect that a little instability
might be present if taking a heavy cut and
there is more vibration than usual.

Conclusions
The project took me several days to
complete. As mentioned in the text,
figuring out the geometry of the reading
head brackets and fitting the Y-axis scale
were the most difficult parts of the job.
The brackets, as fitted, look so obvious,
but at the beginning | found that there
were several combinations of the bracket
components that would work and it was a
case of choosing the least complex.

| have always thought that the Tom
Senior mills are good examples of elegant
functional design. The curves of the
castings and the frosting on the column
are nice touches. | did wonder if installing
the DRO would detract from the visual
elegance and | have to say that it does,
but when | consider the benefits of fitting
a 3-axis DRO and the ease and accuracy
with which | can now proceed, | have to
say that looks aren’t everything! At some
point | shall need to replace the saddle
lead screw feed nut as the backlash is
getting a little excessive, but | don't really
need to worry too much now - except to
take out play before | start any milling. |
have also fitted a readout scale to the
quill, photo 19.

| wonder what George H. Thomas would

have done had DROs bheen available to
amateurs in his time, since the machine |
now own was originally his. | like to think
he would have taken advantage of the
additional versatility that a DRO provides
and would approve of what | have done.
Finally my thanks go to Allendale
Electronics for their help and advice.

Allendale Electronics Ltd.

43 Hoddesdon Industrial Centre
Pindar Road,

Hoddesden,

Herts.
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Linton Wedlock describes

a method of grinding large
flat surfaces with a standard
bench grinder

he accessory described in

this article, when used in

conjunction with an ordinary

bench grinder can produce flat

surfaces up to at least 260mm
%1856 mm. No major alterations were made
to the grinder, so it can still be used for all
normal grinding operations.

The swing arm was built using relatively
simple equipment. The machine tools
used were a 75mm lathe, a small pillar
drill, an arc welder and an angle grinder
(the latter is not essential). It must be
admitted that improvisation with materials
to hand, rather than planning, had a big
influence in the arm's construction and the
design could be improved both
aesthetically and structurally. It is unlikely
that anyone else would build another
device of this type in exactly the same
way, so this description is presented in the
form of an idea for further adaptation,
rather than a full construction article with
engineering drawings.

For the same reason, a large amount of
constructional and operational detail has
been omitted and only a few dimensions
are given where they may be useful as a
guide to anyone wishing to build
something similar. Some further details
however, may be seen in the photographs
and diagrams. Little background
information on grinding is included, as
this can be found elsewhere (for example,
the swing arm was built with the aid of
material found in the references).

A question, which may be asked of such
a lightly built piece of equipment is, ‘does
it work?’ Well, the results can be read at
the end of the text but it would be safe to

Photo 2. Another view of the main com-
ponents.
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A SWING ARM
WORK HOLDER
FOR SURFACE
GRINDING

Photo 1. The main components.

assume that this article would not have
been written if the finished device had not
been at least moderately successful!

When carrying out any metal grinding
operation, eye protection and a dust mask
should be worn and, unless the grinding
time is very short, hearing protection
should also be used.

Construction
Photos 1, 2 and 3 show the three major
components, a grinder and a swing arm
work holder, which are both mounted
on a base. The swing arm has four
subcomponents. These are a support
stand, the swing arm itself, a workpiece
holding plate and a height adjusting
mechanism. The arm has two collars
that fit around the support stand’s
column and that allows it to swing in an
arc around the column’s axis. The work
holding plate is in the form of a carriage
that can move horizontally along the
swing arm, radially from the supporting
column’s axis. By means of these two
movements, a workpiece can positioned
anywhere in a flat horizontal plane
above the bench grinder. The grinding
depth can be adjusted by moving the
arm up or down the column.

The general procedure for grinding a
surface is to clamp a piece of work on the
carriage plate, and then alter the height of

the swing arm to give the required depth
of cut. The carriage plate is then moved
stepwise along the length of the arm and
at each step, the arm is swung back and
forth one or more times, passing the
workpiece over the rotating grinding
wheel. This procedure is then repeated,
each time lowering the swing arm by a
small increment, until the desired
workpiece dimensions and surface finish
have been reached. In this way, a flat
surface consisting of a series of arced
grinding patterns traversing across the
workpiece is produced.

The base
An exploded view of the base (880 mm
%280 mm x 70 mm) can be seen in Fig.
1. The structural parts are a welded steel
frame, cast in a solid concrete base (not
shown in the diagram). Together these
provide a heavy, stable and inexpensive
foundation on which to mount the grinder
and the swing arm. The concrete is
covered with a stainless steel sheet and
is inside a hardwood frame. These are
used only for aesthetic reasons and could
be omitted but in that case a separate
concrete mould would have to be made.
The steel frame has nine short lengths of
threaded rod that protrude up through the
top of the concrete. These are used to bolt
down the swing arm stand and the
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grinder. In addition to firmly anchoring the
lengths of studding, the steel frame has a
second function of stiffening the concrete
base. A 4 mm thick piece of polypropylene
felt carpet is glued to the underside of the
concrete to take-up any irregularities on its
surface, and to help reduce vibration.

The base is made by making a simple
oak frame and then screwing the stainless
steel sheet, with holes for the lengths of
studding, onto the top of the frame. The
gap between the sheet and the frame was
sealed with cyanoacrylate (CA) glue to
prevent water leaking during the concrete
casting process. Incidentally, all wood
used in this project was finished using
CA glue as a quick drying varnish, (beware
of the fumes), followed by rubbing a
candle over the wood surface and melting
it with a heat gun until no more wax is
absorbed into the wood. Although
unsuitable for good quality woodwork,
this finish is very good at keeping wood
clean and in good condition in a metal
workshop environment.

After constructing the steel frame, it was
placed in the upside-down wooden frame
with the lengths of studding protruding
through the holes in the stainless steel
sheet. Nuts on the studding, either side of
the sheet, held the frame in position
during the concreting process. CA glue
applied to the nuts was again used to seal
any gaps. A slightly wet concrete mix was
poured into the frame, and the whole
thing vibrated to remove as much air from
the concrete as possible. After levelling
the concrete flush with the top of the
(upside-down) frame, it was left several
days to harden. Finally the carpet was
glued on the underside of the base.

It was originally intended that the base
should be bolted down to a bench, so the
inner steel frame had six M12 nuts welded
to it and spaces were left in the concrete
for bolts. However, the whole unit (total
weight 77 Kg) seems to be heavy and
stable enough and so far has not been
bolted down.

The grinder

An ordinary grinder was adapted for
this project. It should be noted however,
that this has a power rating of 375 watts
and that a lower powered model may
not be so effective in this application.
The particular grinder used also had

the merit of having easily detachable
wheel guards, they are just held in place
by four bolts. This feature is desirable
because firstly, the right-hand wheel and
its guard, which are not used with the
swing arm, may occasionally have to

be removed from the grinder to enable
large or awkwardly shaped workpiece’s
to be ground. Secondly, the left-hand
guard is modified so that it can quickly
be rotated between the normal grinding
positions at the wheel front, to the swing
arm grinding position at the highest part
of the wheel. Photo 4 shows the guard
in these two positions and Fig. 2 is an
exploded view of the modified part. The
inner face of the guard had its centre
removed, and three circular slots were
cut in it. A new plate was made which

is to be bolted to the grinder housing,
and the modified guard was attached to
this with three bolts through the circular
slots. Nylon washers, spring washers
and Nyloc nuts were put on the bolts
and tightened so that the guard could be
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Figure 1. Exploded view of the base components

Photo 4. The two positions of the grinder left-hand wheel guard.
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Photo 5, The height adjusting mechanism.

rotated by hand but would not move by
vibration from the working grinder.

The thin tool supports of both guards
were cut off. New supports of various
types will be made as the need arises and
these can be mounted on a new 4 mm
steel plate, which goes under the grinder.
Four short upright lengths of studding
have been welded to the plate for this
purpose. The grinder and the plate fit over
the four right-hand lengths of studding
protruding from the concrete base and
are firmly tightened down. As the top of
the concrete was unlikely to be flat, a
piece of 4 mm polypropylene felt carpet
was cut and placed between the plate and
base. This should also help to reduce
vibration a little.

The swing arm stand

This construction project would probably
not have been started were it not for the
fact that an unused base and column, from
a small pillar drill were available to make

a stand for the swing arm. A little work

on this ready-made component and the
making of a few extra parts to go with it,
were all that were necessary to complete
the stand, Fig. 3.

An essential requirement of the stand is
that it should be as rigid as possible
during the grinding process. In this
respect the pillar drill base and column
were not ideal because they were both
made of quite thin, lightweight castings.
To overcome this deficiency, two
solutions were adopted. Firstly, both base
and column were filled with concrete to
increase their mass and stiffness.
Secondly, two supporting rods were
added between the base and the top of
the column.

Before putting concrete in the base, a
hole was drilled in the casting to provide
an extra clamping point near the base of
the column. The first step in the
concreting process was to block all gaps
in the base casting using pieces of plastic
sheet held in place by adhesive tape.
Holes in the concrete had to be left to
accommodate five lengths of studding
and the three column fixing bolts. This
was done with short lengths of rubber
tube, held in position with nuts and
studding {coated with petroleum jelly).
The metal casting was filled with a slightly
wet concrete mix, vibrated to remove air,
and levelled flat with the top of the
(upside-down) rim. The concreting of the
column was done in a similar way except
that a 15 mm diameter axial hole was left
in its whole length to accommodate the
height adjusting mechanism. Again,
rubber tube and a long length of studding
were used, as this is easy to remove from
concrete once it has set.
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Photo 6, The dust and metal particle col-
lector.

The two stay rods are threaded at their
top ends. Their bottom ends were put
through holes in a short horizontal bar and
‘welded. The bar is in turn held in position
on the base with a flat plate and two self-
tapping screws. The upper ends of the
stay rods are attached to the top of the
column by means of a bracket. This
bracket has a slightly complex shape
because, in addition to holding the
stay rods, it has the height adjustment
components mounted on it and it also
has to allow the swing arm to mowe right
to the top of the column.

The bracket was fabricated by welding
together a turned plug, with three pieces
of steel and a short length of bar. The
latter has two holes for the stay rods.

The turned plug was made to be a tight
fit in the top of the column and also,
two self-tapping screws were used to
prevent it rotating.

The rather clumsy way in which the
stay rods are attached to the column
could probably be improved. This method
was chosen because the line of action of
the stay rods passes through the top
centre of the column. It would have
been better structurally to attach the
rods directly to the column top, but
this would have reduced the height by
which the swing arm could be raised,
and with it the maximum workpiece size,
by about 50 mm.

The stand, like the grinder, is firmly
clamped in position by means of five
pieces of studding protruding from the
concrete base and it also has a piece of
polypropylene felt carpet underneath it. To
give a guide to the size of the stand, the
dimensions for the base are 305 mm x 190
mm x 42 mm and the column is 400 mm
high with a diameter of 46 mm.

Photo 7. The safety guard.

Height adjustment

Photo 5 shows a close up of the height
adjusting mechanism. A threaded hole in
the bracket (described previously) holds
a leadscrew, which has a fixed collar and
nylon washer towards its upper end. A
hole, in a plate at the top of the swing
arm, allows the plate to pass down the
leadscrew and rest on the collar. Rotation
of the leadscrew will therefore raise or
lower the arm. For simplicity, a length of
M10 studding was used for the leadscrew.
To give a guide to the amount of vertical
movement of the arm, a 60 tooth lathe
changewheel was fixed to the top of the
leadscrew with another threaded collar,
washer and nut. This gear is used as a
hand wheel and a one-tooth rotation

of it gives a nominal 0.025 mm vertical
movement to the swing arm (with the 1.5
mm pitch of the M10 studding).

The changewheel and leadscrew are
prevented from rotating by a spring-
loaded lever, the end of which has a point
that engages between the gear's teeth.
This lever is situated at the top of a rod,
which can be adjusted in height and
locked in position on the bracket with a
setscrew. This mechanism does not have
to be very substantial because it only has
to overcome the low frictional coupling
force between the swing arm and the
leadscrew collar.

The Swing Arm
Various assorted pieces of steel that
were to hand were welded together to
make the arm, Fig. 4. As it is unlikely
that any other arm would be built with
exactly the same materials, only a brief
description of it is given.

The upright part of the arm (400 mm
high) is made of two pieces of angle iron
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Figure 2. Exploded view of the modified left-hand wheel guard
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Photo 8, The grinding wheel diamond
dresser holder.

welded together. At the top of thisis a
small 8 mm thick plate with a hole in it.
This fits over the leadscrew as previously
mentioned. This upright section has two
collars that fit around the vertical column
and allow the arm to swing in an arc
around the column’s axis (by about
135deg.). The top collar was turned on a
lathe and made to be a close sliding fit on
the column. This collar is joined to the
upright section with three bolts, one to the
upright itself and two to short welded
brackets. The outside diameter of the
collar is a few millimetres smaller than the
space it fits so that the arm may be
adjusted slightly in the two axes that are
perpendicular to the column’s axis.

By selecting the thickness of the fixing
bolts’ washers, small inaccuracies in the
arm can be compensated for. The lower
collar already existed; it was the collar of
the pillar drill stand that had already been
used and which clamped the worktable to
the column. At first it was thought that the
clamp on this collar would be quite a
useful feature but it has actually been
found to be an almost essential
component of the swing arm. It is used,
for example, when moving the whole unit
around and also during grinding wheel
dressing. The lower collar is attached to
the upright section with its original bolt,
which allows a slight rotational adjustment
to be made to the arm. A small piece of
shim was needed with this bolt to prevent
the arm movement from stiffening when
the bolts of both collars were tightened.

The horizontal part of the arm was made
from two lengths of 5mm thick angle iran
attached to the sides of a thin walled
rectangular tube section (all 560 mm long).
The precision of the whole arm depends a
lot on the two pieces of angle iron and so
they were chosen for their straightness
and the lack of twisting along their length.
The three pieces of steel were welded
together leaving a 20 mm deep channel
between them. Small tack welds were
made along the length to minimise
distortion. At the far end of the horizontal
section, a short strip of steel, with a hole
(for a leadscrew, to be described in the
next section), was fixed. The near end was
attached to the vertical part of the arm and
two steel bracing strips were welded
diagonally between the two sections. An
angle grinder, files and a scraper were
then used to get the underside of the
horizontal section as flat and as straight as
possible. Twisting along the length was
checked by placing two steel rules, a
distance apart, on the surface and looking
for any angular deviation between them
(proper straight edges would have been
better). Once this had been done, the
upper horizontal surfaces at the edges of

Navember 2007

Photo 9, The dresser in position over the
grinding wheel.

the angle iron were made parallel to their
undersides to ensure the smooth running
of the work holding plate. The sides of the
arm were also made square and parallel to
each other.

The work holding carriage

The canstruction of the carriage can

be seen in Fig. 5. Basically it is just a
plate (chosen for flatness) that slides
along the underside of the swing arm.
Two steel strips are welded to the plate,
and these slide along the sides of the
arm. Another two strips are used to make
a clamp. Pushing the wooden handled
lever to the left performs the clamping
action. The lever rotates two round
eccentric cams, each located in a hole in
each clamping bar and this moves the
bars and the plate closer together, pulling
the work holding plate tightly against the
underside of the arm.

This mechanism was designed so that a
60deg. rotation of the cam lever produces
a 0.5 mm closing action. Each cam (shown
enlarged at A in Fig. 5) was made by
turning a short length of bar to fit a hole in
each carriage side strip. A little packing
was then put under one jaw of the three-
jaw chuck and the bar checked for
squareness and for the required
eccentricity with a dial gauge. The end
was then turned to fit a hole in the
clamping bar. A hole was then drilled and
tapped in the end of the bar for a bolt that
holds the clamping strip in position.
Finally, the cam was parted off and a hole
drilled in its side to accommodate the end
of the lever bar (the position of this hole
made each cam a mirror image of the
other).

On the underside of both ends of both
clamping bars is a piece of shim, held in
place by a self-tapping screw. The shim
thickness determines how far the lever has
to move to fully lock the work holding
plate. In use, the clamping mechanism has
proved to be quite efficient; only one hand
is required to move the carriage along the
swing arm and lock it in position.

On the work holder’s edge strips are
three ball races, which allow the carriage
to slide freely along the arm when it is
unclamped. A guide to the movement
along the arm was provided by a spring-
loaded ball bearing, inside a small block.
This forms a detent mechanism, which
engages with a series of holes, which were
drilled along the length of the arm at
18mm intervals (2 mm less than the width
of the grinding wheel).

For finishing grinding and for wheel
dressing, a second way of controlling the
movement of the carriage was provided
by means of a leadscrew. This was simply
a length of M12 studding, which was held

Photo 10. The swing arm holder in use.,

in place at the end of the swing arm by a
collar. A small arm was made to rotate the
leadscrew. As the leadscrew is
infrequently engaged and disengaged, it is
coupled to the carriage by a small
threaded block (fixed by two bolts), rather
than by a split nut mechanism.

The work holding plate is 185mm x 254
mm x Bmm thick with eight tapped holes
for the attachment of various clamps.

Other components

In addition to the major components
described so far, two further parts were
made for safety reasons. The first of
these is a guard, photo 7 that prevents
a workpiece from being flung outwards
should it be accidentally separated from
the work holding plate during grinding.
A wooden handle can be seen at the
right-hand end of the guard. This allows
the operator to swing the arm back

and forth while standing at the side of
the device. The user is therefore not in
direct line with the grinding wheel or
workpiece. The guard fits in two brackets,
which have been welded to the swing
arm and its position can be adjusted to
accommodate different sized workpiece’s.
The second safety component is a
cover for the opening at the right-hand
grinding wheel. This ensures that there
is no possibility of a distracted user

-
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-

Figure 3. The main parts of the stand
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Figure 4. The swing arm construction

accidentally touching this wheel.

It was felt that some attempt should be
made to collect as much as possible of the
dust and metal particles that are created
during grinding. The resulting collector is
shown in photo 6. It was made from
various miscellaneous materials that were
to hand so no description of it is given
except to say that it is entirely non-
magnetic. This is so that when a magnet
on its back is unclipped, the metal
particles remain loose within the collector,
and are ready for easy disposal.

The non-magnetic dust is drawn through
a tube to a vacuum cleaner. The vacuum
however has turned out to be too noisy
and powerful for continuous use and so is
now only used during grinding wheel
dressing (a simple low-powered air pump
may be added in the future). The collector
is pivoted so that it stays close to the
grinding wheel as the arm moves
backwards and forwards. It is kept in place
by another two magnets, (one either side
of the guard’s mesh), which repel the
magnet at the back on the collector.
Incidentally, the repulsion between these
magnets helps to give a smooth action to
the swinging movement by pushing the
arm forward at the end of its back swing.
The pivoted collector fits in two tubes on
the swing arm (ariginally intended for an
operating handle that was found to be
redundant).

Photo 11. Back view of the grinder in
operation.
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Setting-up
When all the subcomponents had been
made and the stand and grinder bolted
to the base, the setting-up of the swing
arm was started. Three adjustments
are needed and these are done
simultaneously by using different washers
or shim pieces with the bolts that fix the
two collars to the swing arm upright
section. The first adjustment is to make
sure that the movement of the carriage
along the arm is at right angles to the
column axis. Secondly, the underside of
the work holding plate should be parallel
to the two axes which are perpendicular
to the column axis. Finally, the two collars
must not stiffen up on the column when
the bolts are tightened. This trial-and-
error process is done as well as can be
measured but further refinement is carried
out after grinding some test pieces.
Before grinding, the wheel has to be
dressed so that its line of contact with the
work is parallel to the underside of the
swing arm. A bracket, photo 8 was made
to hold a diamond dresser at the correct

Photo 12. Test 1.

angle with respect to the grinding wheel,
photo 9 and this is attached to the work
holding plate by two bolts.

Wheel dressing is done by lowering the
arm to the correct height and then fixing
its position with the collar clamp. The
carriage clamp is then tightened slightly
and the carriage, with the attached
diamond dresser, is moved horizontally by
means of the leadscrew, to dress the
surface of the rotating grinding wheel.

Considering the methods, materials and
equipment used in the construction of the
swing arm work holder, it was at this stage
probably lacking in precision. However,
some of the inaccuracies could be
automatically corrected by grinding the
underside of the work holding plate and
this was done until the surface was flat
and uniformly ground.

In use

So far, the only the only method used

to clamp work to the carriage has been

to use powerful magnets. These do not
have the same convenience as a magnetic
chuck, but they are still very effective. A
steel bar is fixed to the front of the work
holding plate, to prevent the work from
sliding horizontally, due to the (quite low)
grinding force. As the operator is in direct
contact with the swing arm, this horizontal
force can easily be felt.

When using this accessory, the usual
approach taken has been first, to grind the
workpiece by moving the carriage along
the arm in a series of steps determined by
the ball bearing detent mechanism. The
final surfacing is done by connecting the
carriage leadscrew and moving the work
by a distance given by one turn of the
leadscrew handle (1.75 mm for the M12
studding used). Every time the carriage is
moved, it is unclamped by the lever and
then reclamped before swinging the work
back and forth over the grinding wheel.

This process may appear rather
complicated, but in practise it is quite easy
and an automatic rhythm soon develops.
To reduce wear, all moving parts are oiled
regularly during use. Photo 10 shows the
swing arm accessory in use and photo 11
is a back close-up view that shows a
workpiece, a holding magnet and bar and
the metal particle collector.

The arm height adjusting mechanism
seems to work well. Perhaps the height
moving increment of 0.025 mm is slightly
too coarse, but this can easily be
compensated for. The lack of perfect
rigidity in the arm is here an advantage,
because if the grinding depth is too great,
the arm will be forced upwards slightly,
automatically reducing the depth. With
deeper cuts, it has been found better to
swing the work over the grinding wheel

Photo 13. Test 2.
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Figure 5. The work holding carriage components

at a fast rate, or alternatively a slight
upward force can be applied by hand to
the end of the swing arm. With light
finishing grinding, a slow feed rate seems
better and of course, no vertical force
must be given to the arm. The finished
surface of the work can be improved a
little by doing further grinding passes at
the same height setting.

Vibration has not been found to be a
problem. It is true that the arm is not
entirely free from this factor and that slight
ridges caused by vibration can just be
seen in the ground surface, particularly at
fast feed rates, but it is certainly within
acceptable limits.

Heating during the grinding process can
be a problem, but only with small
workpiece’s and coarse cutting depths.
Large pieces of work get only slightly
warm with light finishing cuts. If the work
does get hot, it has been found helpful to
press a moist cloth against the work
between each pass over the grinding
wheel. Editors note - keep the cloth well
away from the grinding wheel.

When this device was first used, the
surface produced was found to have a
series of regularly spaced ridges on it.
They were not very deep, but were very
noticeable visually. The source of this
problem was caused during wheel
dressing. The diamond dresser moved up

Photo 14. Test 3.
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and down slightly as the leadscrew was
rotated, producing ridges on the wheel, at
the same pitch as the leadscrew. Applying
a small flat diamond coated plate to the
wheel to remove the ridges solved the
problem. The diamond plate is also used
regularly during grinding to remove
glazing from the grinding wheel surface.

So far, the largest piece of work (not
including the carriage plate) that has been
ground is 200mm x 120mm. It should be
possible to produce work as large as the
plate (260mm x 185mm) and it is possible
to grind much larger workpiece's, but the
size limit, at which a satisfactory finish is
still produced, is unknown (probably when
vibration becomes a dominant factor).
Photo 16 shows an example of the surface
finish produced with the swing arm holder
(this piece of steel was originally heavily
corroded, and the remains of the deepest
rust pitting is still visible).

Testing

The swing arm is not absolutely rigid

and knowing the amount of flexing of

the separate components will show its
limitations and the best places to make
improvements. Some simple tests were
done to find how much bending occurs at
different places, by putting a 5 kg weight
at the end of the arm and measuring any
movements with a dial gauge. The process
of finding some of these measurements,
which in some cases required a little
improvisation, can be seen in photos 12
to 15. The following measurements are
the most significant results and are within
+- 0.002mm. The 5 kg weight caused

the underside of the carriage (in mid
position) to be deflected by 0.065mm at

the grinding point, photo 12. 0.024mm of
this movement was due to the bending
between the horizontal and upright
sections of the arm, photo 13 and the

rest was due mostly to movement of the
column. The top of the column, relative to
the base, moved by 0.044mm, photo 14,
The maximum displacement of any part
of the stand’s base, photo 15 relative to
the grinder position, was 0.003mm. This
latter value is not very accurate, because

it is quite difficult to measure, but it shows
that the bending in the concrete base and
the stand’s base is negligible, In summary,
these values show that the arm is suitable
for grinding lightweight or moderately
heavy workpiece’s, but further stiffening
(possibly temporary) would be required
for heavy work, particularly to the column.

The first work done with this accessory
‘was to grind some steel plates to make
them flat and to improwve their surface
finish. The dimensional precision needed
in these plates was not critical and so
they also usefully served as test pieces
for the swing arm grinder. The resulting
surfaces certainly had a satisfactory
finish. There was a slight noticeable
pattern at the same pitch as the carriage
leadscrew, but overall the surface was
better than expected. The finish was
compared with a set of surface roughness
comparison standards and was found to
have an average roughness height of less
than 1.6 microns. It is expected that, with
experience of grinding and wheel
dressing, the average roughness height
could be reduced to 0.8 microns.

The dimensional precision of the test
pieces was found to be tolerable for a first
attempt. They were placed on a surface
plate and any gaps measured with feeler
gauges. The plates’ thickness was also
measured with a micrometer. The
maximum errorin a 185mm long by7 mm
thick plate was 0.08mm. The nature of the
errors suggests that there is still a little
twisting along the length of the arm. With
further correcting of the arm, and the
gaining of more operating experience, it is
expected that work could be produced
‘with a dimensional precision of at least + -
0.05mm. With better design and
construction, it is believed that a swing
arm of this type could produce work to
within + - 0.025mm or better.

During the first use of the grinder, it was
found that one factor had not been
allowed for. This was the vertical
movement of the grinder spindle, as the
grinder’s housing heated up and
expanded. The maximum size of this
movement was measured with a dial
gauge, and found to be 0.06mm. It is not
too difficult to overcome this problem
however, because the swing arm can be

Photo 15. Test 4.

Photo 16. A surface finish example.
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raised or lowered to compensate. An
alternative arrangement would be to
mount the bench grinder with its base
fixed to a vertical backplate, which is in
turn fixed to the concrete base (most of
the movement would then be horizontal).
However, this would have complicated the
project and it is likely that vibration would
become more of a problem if this form of
mounting were not very substantial.

With hindsight
Some aspects of the construction of this
accessory could have been done better
and these are mentioned here as they
may save other builders some time and
trouble. The biggest mistake was to fail
to notice that a twist had developed in
the horizontal section of the arm when
it was welded. More work was therefore
necessary to make the underside flat. It
would have been better to take the section
apart and reweld it. Another mistake was
to forget that the arm had to be capable
of being lowered sufficiently to grind off
the underside of the carriage plate. The
grinder had therefore to be raised up
temporarily on packing strips a couple of
millimetres in order to carry out this task.
A more thorough checking of the work
holding plate should have been done
because, although the face next to the arm
was flat to within acceptable limits, there
was quite a large variation in its thickness.
This meant that up to 0.4mm of material
had to be removed from the lower face, a
large amount, particularly on such a big
area. The plate was about 6.5mm thick
initially, but a greater thickness, perhaps
8mm, would probably have been better.
The swing arm has been found to work

well, but two main elements could be
improved. First, the pitch of the vertical
adjustment leadscrew could be reduced,
from 1.5mm (of the M10 studding) to say
0.9mm (giving a vertical increment of
0.015mm with a 80 tooth gear). The
second improvement would be to increase
the stiffening of both the swing arm and
the stand’s column. Another small
improvement would be to reduce the step
size of the carriage movement detent
mechanism to 10mm (half the grinding
wheel thickness). Moving the swing arm
up and down by large amounts is perhaps
a little tedious. A simple solution to this
may be to make an adaptor that can be
held in a portable electric drill, which can
be used to rotate the vertical leadscrew. At
present, the dust collector moves across
the front of the grinding wheel a little
more than is desirable, and so a minor
correction would be to put the collector's
pivot point at a slightly better location.

One improvement that has just been
started when this article was completed is
to add a small fan to pull filtered air
through the grinder housing. This should
help to keep the motor cooler, and also
reduce the expansion of the housing and
with it the vertical movement of the
grinding wheel spindle.

The best improvement that could be
made, if suitable facilities, skills and
materials are available, would be to make
the swing arm with a greater degree of
precision. The carriage clamping
mechanism would then be unnecessary,
which in turn would make the grinding
operation slightly easier and quicker. The
carriage could then be moved entirely by
the (probably coarser pitched) horizontal

leadscrew, eliminating the need for the
ball bearing detent mechanism. For
convenience, a leadscrew split nut
arrangement could also be added.

Conclusion

Because the swing arm has a relatively
lightweight construction, it is best
regarded as a guiding tool for producing
flat surfaces. It has been found to be easy
to operate and with careful use, produces
work with an acceptable surface finish and
moderate dimensional precision. With

a little more work on the arm and more
operating experience, these factors can
only be improved. Of course, it cannot
compare with a heavily built commercial
machine, but considering it only required
the concrete, materials, paintand a
diamond dresser to be bought to make

it, it has turned out to be a worthwhile

project and a useful accessory.
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A SHED TOO FAR

Purchasing a new workshop

s readers will be aware if they
have read Editor’s Bench, | am
moving to Scotland. One of the
problems faced was moving
y workshop at the same time
as the house but there was no outbuilding
to store the tools and machinery in. So,
a major priority was to get a suitable
size shed erected as a workshop prior
to moving so storage was immediately
available.
| had looked at my local garden centres
first but although the manufacturers
covered most of the country, the KW
postcode was absent from their delivery
area. Then | looked on Ebay. Great, there
where several shed manufacturers who
made high quality sheds at reasonable
prices. Two days, lots of phone calls and
emails later one of the Ebay sellers said
they would deliver to Scotland. They gave

me a guote and | was pleased that they did

not charge me for the first 200 miles,
which was free.

| asked what the width of the door was
and then checked this against my Tom
Senior mill and found there was plenty of
clearance so the extra expense of double
doors was not necessary.

Placing the order
| placed the order, paid a 25% deposit and
waited for confirmation of the delivery
date, which they agreed to do over a
weekend. | don’t think that they normally
deliver on a weekend but as it was so far,
the boss said he would bring it up himself
at a weekend if | could help him erect it.
You could always ask if you need it done
at a weekend. They may be happy to
do this. Delivery was quoted at 4 weeks
maximum but they said they would try
and do it within 3 weeks, which they did.
The Sunday of delivery arrived. We had
driven up to Scotland overnight and
waited for the shed to turn up. It arrived at

Photo 2 The shed partly erected.
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Photo 1 The completed shed minus any windows.

about 10.45 and the boss had bought
someone to help him put it up as they had
erected another shed in Cumbria the
previous day. The shed was erected and
within an hour, they were gone.

The ground where the shed was to go
was covered in gravel and this was not
quite level, but the shed was erected
anyway. | will have to level the shed when
we finally move in. This will be fairly easy
as we are taking another smaller shed with
the furniture van and after we have settled
in, we can erect the other shed, transfer
most of the tools and stuff to into it, which
will leave the large shed empty.

| would have levelled the ground in
advance but did not have time, as we had
not yet moved in, (also living 725 miles
away did not help matters). Make sure your
ground is level before the shed people
arrive. They will not want to hang around.
They will want to erect and be on their way.

Tanalised bearers

| purchased 9 off 3in. x 3in. tanalised
bearers to go under the shed. This | feel, is
better than putting the shed directly onto
the ground. On my previous shed | have
used wooden fence posts to do the same
job, but because we did not have time

to buy any, | bought from the building
manufacturer and they delivered them
‘with the shed.

Access to the garden is essential, as they
will not lift the shed over fences or walls. If
they cannot get access to the shed area,
they will leave the shed as close to it as
they can for you to erect. Erecting a shed
yourself is not a major problem if you
have someone to help you. It may be a bit
heavy in the larger sizes. The worse bit is
lifting on the roof, as the roofing felt is
very heavy.

The roof came ready felted except for the
join at the top. This was fitted after the roof
‘was put on. The roof must be pretty strong
as the erector walked all over the top while
he was tacking the felt down. It did bend a
bit but there were no ominous cracks. This
‘was an apex roof but if you order a pent
shed, | would expect the felt to be fitted all
over prior to lifting the roof on.

The shed appeared to be substantially
made and should last longer than | will.
Because | am putting a heavy mill in, | will
put MDF on the floor. | have not decided to
just put it under the mill or cover the
whole floor to spread the load. In my
previous shed, | covered the whole floor.
This one though, would be alot more
expensive, being twice the size of the
previous shed. | expect | will cover it all as
| need to reassemble the mill with an
engine hoist and the load on the wheels
‘would probable send it through the floor.

The door fittings

The door is mounted on three substantial
hinges and there is a strong bolt fitted
that doubles as a padlock holder. There
are also two toggle |latches fitted. From a
security point of view, at least some of the
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holes in the bolt and the hinges should
be replaced with 6mm coach bolts so
that they can’t be unscrewed and access
gained. | can’t remember if | specified
which side the door was to open but it
opens the right way on my shed. It would
be safest to specify which way it opens if
you have a preference.

The windows

There aren’t any! When the shed arrived
and they started erection, | saw there were
no windows. | mentioned this and was
told that | had not ordered windows. There
was no way of checking this, as | had no
Internet connection or computer available.
| knew | had not ordered windows but had
thought they were included. | could not
risk them taking the shed away so | just let
them get on with erecting.

When | got home, the next day, | checked
the Ebay auction to see why | had not
ordered windows. The Ebay auction said
the 12 x 8 shed had 3 windows as
standard. Mystery solved, | had not
ordered the windows, as they should have
been included.

The problem is, | placed the order direct,
not through Ebay, as the size | wanted was
not listed. At the time of writing, | am
waiting for this to be resolved. It is not the
end of the world though. | can cut holes
and fit some windows if necessary. At
least if you are buying a shed, you now
know to make sure windows are included.

Despite the problem with the windows, |
still consider the shed to be good value for
money and would not hesitate to order
from them again.

The shed was supplied by Himley's
Garden Buildings

Himley's craftsmen produced highest
quality garden sheds, summerhouses,
playhouses, work buildings and home
offices.

Himley buildings are manufactured using
highest quality kiln dried 25 x 126mm
Tanalised Log Lap Cladding on 50 x 50mm
planed framing and are also available clad
with 12mm Shiplap T&G cladding.

The tanalised log lap is available in either
tanalised green or brown treatment and is
guaranteed for 15 years.

The brown colour is sprayed over the

Photo 3 The inside of the shed.

green tanalised timber.

The 12mm Shiplap T&G cladding has a 5
year guarantee against rot. The 12mm
shiplap is only available with a golden
brown treatment.

The floors are tongue & groove with
framing spaced every foot {300mm) and
the tongued and grooved roof is finished
with 40kg green mineral felt.

Himley's also offer a custom build
service.

Himley's offer free delivery and erection
on all direct orders within 200 miles of
Stourbridge in the West Midlands. They
will also deliver and erect anywhere in
England, Scotland and Wales. Please ring
for a quote.

To order direct or for all enquiries please
contact Himley's on 0800 9961888 Mon-Fri
8-5, Sat 8-1 or on 07835011439. Please
mention Model Engineers’ Workshop

Photo 4
The door
showing the
substantial
fittings.

Himley are also one of only a few timber-
building companies throughout Europe
who are credited with F.S.C. certification.
Basically, this means the forest products
they produce come from a responsibly
managed forest.

Himley Garden Buildings

HGB House

Maypole Hill

Halesowen

West Midlands. B63 2NZ.

Telephone: 0800 996 1888

Email:
enquiries@himleygardenbuildings.co.uk
www.himleygardenbuildings.co.uk/ []

A DETENT FOR A VERTEX BSO

Maurice Turnbull makes
indexing easier

long with many other model
engineers, | possess one of the
popular Vertex BSO dividing
heads. Although very useful it
oes have a fault, which can
cause problems when multiple turns of the
indexing handle are required. (This also
showed up when | was experimenting with
“Paper Plates”, but that is another story.)
When it is pulled out of the index holes
for turning, the detent cannot be latched
and the spring, which is quite strong,
tends to make it creep back in until it
catches the indexing fingers, moving them
from the correct position and so spoiling
the count. Disaster! To correct this
manufacturers oversight by fitting a latch
takes only a few minutes.
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Disconnect the arm from the machine.
After marking the position of the end of
the plunger in the outer sleeve, knock out
the roll pin with a punch. Dismantle the
outer sleeve, spring and plunger, but there
is no need to remove the inner sleeve
from the arm.

Decide on a piece of rod for the peg,
mine was an oddment of .110in. dia.,
about 2.8mm dia. Drill a suitable hole
through the inner sleeve at 11/16in.
(17.5mm) from the face of the slotted arm.
It can be a forced fit for the peg or fixed
with adhesive, but it should not protrude
on the inside where the spring slides. Cut
off about 3/32in. {2.4mm) high.

In the outer sleeve, mill a slot in the open

end 9/16in. (15mm) long, and of a width to
easily slide over the peg. Turn the sleeve
about one eighth of a turn and make
another shorter slot, the length equal to
about half the diameter of the peg.

Reassemble the components with
the roll pin and the job is done.
The photo shows the detent in the

latched position, well clear of the

indexing fingers.
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LOW TEMPERATURE

REPAIRS TO LIGHT
ALLOY COMPONENTS

Alan Johnson repairs a model aeroplane crankcase

ccasionally, in my search

for bargains at model flyers

bring and buy meetings, |

find, usually in someone’s

junk box, a model engine
with a broken crankcase. Usually the
engine has a mounting lug missing or the
carburettor has been knocked off. In these
cases, | am able to make a repair using a
low temperature welding process called
"Techno Weld'".

Where normal welding requires a ot of
heat, this will distort lightweight castings
as used in model aircraft engines. | have
found that the Techno Weld process, using
only the heat from a normal DIY blowlamp
causes little or no distortion and so | have
been able to put back in use, engines that
would otherwise have ended their lives in
the scrap bin.

To demonstrate this process, | borrowed
a damaged crankcase from my pal Laurie
Brock. The engine is an Oliver Tiger 2.5¢c¢c
diesel made in the 1950s and quite
collectable as well as being as powerful as
many modern engines, and therefore quite
useable.

The Tiger had lost part of its mounting
lug forward of its right hand front bolt hole
and | felt there was too little surface area
to effect a really strong repair so | filed
more of the lug away making a flat area to
work with.

From reading Tiger engine tests in old
model magazines, | know the crankcase is
castin L.A.C. 113B aluminium alloy,
therefore | did not want to use any of the
really soft aluminium | had in my scrap
box to replace the missing metal. |
managed to locate some aircraft quality
duralumin however, and felt this would fit
the bill.

A piece of duralumin was cut oversize to
make it easier to hold and one side filed to
correspond with the flat on the crank case.
To prevent any oil baking on during the
heating, | washed the crankcase in paraffin
and wiped the surfaces with kitchen
towels damped with cellulose thinners.

What it’s all about.
At this point | will explain briefly what the
Techno Weld system is and how it is used.

Specifically designed for amateur
metalworking, the system is easy to use
and even model engineers with no
welding or brazing experience will have
complete success, PROVIDING THEY
READ AND FOLLOW THE INSTRUCTIONS!

The starter kit contains the following:-

A stainless steel brush

A stainless steel abrading rod

Welding rods

The all important instruction sheet.

Unlike any other welding or brazing
process, the metal to be joined is heated
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Photo 1 The patient, an Oliver Tiger crankcase with a damaged mounting lug.

Photo 2 The mounting lug filed flat and a duralumin replacement prepared.
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Photo 3 The mating surfaces are cleaned
using the stainless steel brush provided
in the kit.

Photo 4 The crankcase is brought up to
welding temperature.

Photo 6 The surface is abraded through
the molten weld using the stainless rod.
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Photo 7 Likewise the replacement is “tinned”. Note the plywood pads to insulate the
work from the vice jaws, now somewhat charred.

and not the welding rod. First the surfaces
to be joined are prepared and finally
cleaned by brushing with the stainless
steel brush.

Using an ordinary DIY butane blowlamp,
the base metal is heated until a welding
rod held against it begins to melt. Now the
heat can be reduced, as it is only required
to maintain the working temperature.
Raising the temperature even more is
unnecessary and may cause distortion.
The surfaces can now be ‘tinned’ by
drawing the rod across.

At this stage, there will be a layer of

oxide under the weld and this must be
removed before an efficient join can be
made. This is done by reaching through
the molten weld and scraping the surface
of the base metal with the stainless steel
rod. It appears that the oxide layer has
only to be punctured to ensure a good
bond between base metal and weld.

Now the pieces can be joined, reheat the
larger piece until the weld is liquid and
play the flame over the smaller piece and
with both welds liquid bring the pieces
together. Remember the weld stays liquid
until the temperature of the pieces has

Photo 8 Both parts are brought up to temperature, and then held together while the
temperature is allowed to drop.
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Photo 9 A solid bond has been produced.
The replacement part is oversize to make
handling easier.

Photo 10 With the repair blended in, the
bolt hole is drilled using a simple driiling jig.

Photo 11 Sawn, filed to shape, and drilled,
the repair is a success.

Photo 12 To match the repair with the
crank case shot blast finish, | used sand
paper tapped rough side down on the
shiny surfaces.
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fallen below the weld melting temperature
and the pieces must be supported until the
weld hardens.

Get to work

| held the crankcase in my smallest bench
vice supported between two small pieces
of plywood to stop the heat migrating to
the vice and with the area to be tinned as
horizontal as possible to stop the liquid
weld running off. Following the process
above, | 'tinned’ the area and turned my
attention to the small piece; this was

also held between plywood pieces and |
similarly ‘tinned” the surface to be joined.

With the two parts brought up to weld
melting temperature, | assembled them
and after checking they were in the right
place removed the heat, taking care to
hold them until the temperature had fallen
enough to solidify the weld.

When the crankcase had cooled enough
to handle, | gripped the smaller piece with
pliers and tried to wrench it off. It
remained firmly attached. The weld was
good and solid.

Finishing and Fettling.

The next task was to saw and file the

new metal to blend in with the rest of

the bearer lug and drill the hole for the
mounting bolt. To make sure the bolthole
was drilled in the right place, | made a
simple drilling jig from steel plate with its
centres spotted from another engine of the
same make and size.

Photo 14 The basic requirements for weld-
ing aluminium at low temperatures.

Photo 13 Disguised, the finished repair
almost disappears.

| thought | had finished but the repair did
not blend in as | had hoped it would. The
Tigers crankcase was originally shot
blasted and the new shiny part looked
wrong. | have no shot blasting facilities so
| had to improvise (cheat). | held a small
piece of sand paper rough side down and
with the lug supported and using a short
piece of beech wood and small hammer |
tapped the sand paper against the shiny
surfaces to imitate the shot blasting.

The repair has returned the Tiger to a
useable condition, certainly an expert
‘would spot the repair but the object of the
exercise was to prevent the engine being
relegated to the “to be broken up for
spares” box.

Clearly the Techno weld system will have
many uses in the modeller's workshop. |
certainly wish | had discovered it many
years ago. | have no connection with the
Techno Weld Company other than as a
satisfied customer. Be sure to ask about
their excellent how to do it DVD. for £5
‘with free post and packing.

A visit to their site at www.techno-weld.
co.uk is very worthwhile.
Techno Weld
Leofric house
81 New Road
Bampton
Oxfordshire OX18 2NP
Tel: +44 (0)1993 851028
Fax: +44(0)1993 851036
enquiries@techno-weld.co.uk
www.techno-weld.co.uk

Photo 15 The Techno Weld kit contents: stainless steel brush, abrading rod, welding
rods, and the most important instructions, study carefully.
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Photo 1 The skeich used to pro-
duce the polisher.

Steve Jackman polishes his head

here are certain times in the
summer when you don't want
to be shut in the workshop. The
garden calls and you slowly
get further behind with the ‘to
do’ list in the workshop and the waiting
clocks. This year, however, | think there
has barely been a day that | have wanted
to be outside, this week particularly, with
non-stop rain hitting the windows above
my bench. This is a good thing for the 'to
do’ list, as jobs that have been put off are
now getting done, which brings me onto
the next project’ A screw head polisher.

The one | have been using came, a few
years ago, from a retired clockmaker and
has certainly seen better days. | have been
meaning to make a new one for a long
time and now the time was right. | had
thought (over the years in the planning
stage) of all sorts of ways of improving the
design but why? It works brilliantly, so |
decided to copy it exactly (without the
wear and sloppiness) and stick to the tried
and trusted.

The first thing was to find a suitable
piece of brass big enough for all three
parts to be cut out together. The brass
| chose is probably CZ120 but | can't be
sure, as it was one of those bits that
you buy thinking it will come in handy
one day!

| measured the old polisher and cut the
brass to size, allowing a bit for cleaning
up. The finished size of the two end
pieces are 8mm x 8mm x 38mm long
with the middle section being 8mm x
16mm x 38mm long, photo 1. Then |
milled all the sides and ends to square
the three pieces to size.

Whilst using the mill, | machined out the
small opening where the screw comes
through and the steel insert is placed,
photo 2. This does not go right through
and 5 or 6mm deep is sufficient. This is, |
think, pretty self-explanatory from the
picture. The size of the steel insert and the
groove for the screw is definitely not
important and you could make this to suit
yourself. The steel is only a bearing
surface for the screw to tighten up against.
This was where the improvements were
conceived, by having a spigot on the end
of the screw so the sliding block would be
screwed in both directions and not just
one way as my old one does. However, as
| said earlier, mine works so why alter it!

The next step was to mark out and drill
the two holes for the slide bars. Now you
could do this before cutting the bar into
three but | decided to do it the hard way
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Photo 2 The slot for the steel
insert being milled.

and cramp the three bits back together
and then drill the holes. Don't drill the
holes right through as you want to stop
about 4mm from the end. This end is then
drilled for the two metal threads or screws
as us “clockies” call them. I drilled the

THE CLOCKM
ORKSHOP

Photo 3 The three main components of
the polisher.

holes at 4. 1mm dia for a snug fit and the
screw holes at 2.3mm dia to give
clearance for 8BA screws. Again the bar
size is not that important and | also
changed it from the original. For this one |
chose 4mm dia. This was purely to use a
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Photo 4 The screw adjuster end.

piece of steel from the drawer rather than
buying it. The 8BA is not critical and you
could easily have used 3mm if that is more
convenient, photo 3.

You have to remember that this project
has been on the "to do’ list for a very long

Navember 2007

time and | felt the distraction of going to
the tool shop for a three inch piece of steel
might be a bad move! The other thing to
remember is that clockmakers only stick to
critical measurements and modules etc.
when cutting wheels and pinions.
Normally things have to be made to fit and
not made to an engineers’ drawing. |
digress again.

Next | drilled two holes on the screw end
(as seen in the photo) 2.3mm dia and
tapped these with a 6BA thread. The
centre hole was then marked and drilled
3.1mm and then tapped 4BA, photo 4.
Then it was back to the milling machine to
cut two 0.5mm slots with a slitting saw,
11mm into the ends, photo 5. This cuts
through the 6BA threaded holes and just
past the 8BA clearance holes. These two
slots do the job of allowing you to tighten
the end screws that in turn clamp the
polishing tip screws tighter so as to stop
them moving when in use.

Next, you should fix in place the slide
bars. Before you do this you need to put
each piece into the lathe and drill and
tap one end of each 8BA ready for your
screws. | have always found drilling with
a centre drill first, no matter how small,
is a very good idea. Even if you barely
mark the steel, it will give the twist drill
a place to aim.

You are then ready to fix the two steel
slide bars in place by means of silver
solder. To do this, | cut the steel to 32mm in
length and cleaned up the ends with a file.
Then | assembled the three parts of brass
onto the slide bars, having first fluxed the
ends of the bars. This is then carefully set
up on some soldering blocks and heated
up with solder being introduced from the
far end and hoping not to get too much to
clean up afterwards.

You can then remave the screw end
block, photo 6. This should allow the
centre block to slide off the bars. This
works very well and all | have todois run
a cutting broach in the two slide bar holes
until the centre section slides up and
down satisfactory.

Making the screws is straightforward
with only the tightening centre screw
coming out of stock. This is brass with the
other four being made of steel.

After this, comes the task of cleaning up
the whole job, which | do on a block of
wood with sheets of wet and dry in
different grades placed on top. Then rub
the brass backwards and forwards on the
sheets. Don't worry if you round the
corners slightly as you will need to take off
the sharp edges anyway.

Once cleaned and reassembled it's time
to give it a try. As you can see in the

Photo 5 Cutting the clamp slots.

Photo 7 The finished polisher.

picture you place the screw-head to be
polished in the opening and tighten in
place. Then adjust the two adjustable
screws to stick out the same amount. You
should now have all three protrusions the
same length. This is obvious when you
use it, because if it's not right as only half
the screw-head will be polished, photo 7.

You can again use this on a flat piece of
wood with wet and dry, or | use a piece of
thick glass. The advantage of glass is
being able to do the work with wet and dry
or micron paper whilst under a running
tap. This gives a far superior finish.

If needed, you can use it with diamantine
powder and finally a polishing compound
to give you a mirror finish.

| first used a gadget like this to polish my
deadbeat escapement pallets for my BHI
final exam. So if you can cramp the item
to be polished or flattened in the jaw
opening you get a flat surface just

where you need it.
Happy polishing.
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Scribe a Line

Please send your letters to Scribe A Line (or Readers’ Tips), The Editor, Model Engineers’ Workshop, Magicalia Publishing
Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent, BRé OEL or e-mail to david.clark @ magicalia.com and you will
have the chance to win a book. Please remember to include your name and address with the letter and also in the email. |
normally answer letters where necessary but a lot just get put in a letter tray (after reading them) ready to insert in Scribe
A Line so please be patient. Emails are normally answered very quickly although please allow at least 12 hours for reply.
| have a copy of a book from the Workshop Practice range to give to the writer of the best letter (the editors decision is
final) and also another book for the best readers’ tip in each issue. If you would like to purchase a copy of any book in
the Workshop Practice series, please e-mail customer.services @magicalia.com for prices or visit www.myhobbystore.com.
Chris Haupt wins Martin Cleeve’s Workshop Practise book number three about Screwcutting In The Lathe.

Know that spanner and
making radius turning tools
I've just read your June addition of

MEW, we're a bit behind in the colonies!
Congratulations on the changes | see
creeping in, especially the hints section. lam
what is referred to, as an Inventor, although
| prefer the term Product Development
Engineer. Most of the prototypes | make
are trying to prove a concept and my time is
spent about 70% designing and 30% in the
workshop, this is the part | enjoy most.

We are about to launch a product called
Strength Soles http:/iwww.backassist.com.au,
which fit into the shoe. They fool the brain
into thinking the body is on uneven ground
and switch on the supporting muscles for the
spine, thus helping to prevent injury from

‘I Home workshop con-
tar "~ densation

| read with interest Harold
_Hall’s article on setting

up a home workshop and
in particular the problem of
condensation and consequent
rusting that can occur in garden shed and
garage workshops. | wonder if | might
offer some comments on the subject. For
forty years | was lucky enough to have a
warm and dry indoor workshop. However,
8 years ago, because of a house mowe, |
was obliged to become a shed dweller.
| must admit | was not prepared for the
extent to which condensation would
occur and came close to giving in and
taking up knitting! It is not too much of
an exaggeration to say that in winter, my
machines are often awash with water and
| am therefore well aware how much of a
problem it can be.

Rusting, like other forms of corrosion,
can be random in nature and it is not
always possible to predict what will rust
and to what extent. For example | have a
Myford Speed Ten lathe and a Korean
drilling machine neither of which have
received any special rust treatment yet
have remained rust free despite frequent
exposure to condensation. On the other
hand, the worktable of my mill/drill and an
HV6 rotary table, which | think are of
Chinese or Taiwanese origin will rust very
quickly if left without treatment. | have
read that the Chinese do not weather their
castings so perhaps that might have
something to do with it. The unpredictable
nature of corrosion also means that what
will act as a cure in one circumstance will
not always work in another and therefore

each of us has to some extent to find our
own salvation.

Harold Hall gives a good account of why
condensation occurs and goes on to
suggest that condensation can be avoided
by temperature control of the workshop
environment. This is true but | wonder if it
is a practical, and perhaps more
importantly, a cost effective solution for
the small shed workshop. A balance has to
be struck between the amount of
insulation that can be accommodated in
such a building and the size of the heating
bills. As the late L.B.S.C. would have said
“alright for those brethren who drive
around in Rolls Royce's and build 5”
gauge locomotives!” If you are going to
keep costs to a reasonable level, it will
take quite a thickness of insulation to be
an effective barrier.

If you are going to approach the modern
standards expected in house insulation,
then there is not going to be much room
left in an 8x6 garden shed for machines
and machinist. There is also another
aspect to this and that is the dynamics of
the process. It would seem to make sense
to turn down or off the heating when
there is a low probability of condensation
occurring. However, because of the large
heat capacity of even modest sized
machinery and the relatively low rate of
heat transfer which will pertain, it is quite
likely when the system goes back into top
gear that the air will heat up faster than
the machines and down will come the
rain.

It seems to me that in winter, you could
only ensure no condensation if you heat
24/7. Incidentally, Harold Hall was right to
say that moisture in the fabric of building

will be taken up by
the air inside but it
is also the case
that every time
you open and
close the door,
moist air is being
pumped in from
outside and that
if the door is not
a good seal then
moisture will
diffuse through
gaps if the
moisture
content is
higher outside
than in.

| spent a lot of time with playing about
with heaters without curing the problem
and decided to give up the unequal
struggle and live with condensation. The
rusting process is quite complex and, so |
have read, electrochemical in nature.
Further it requires not only the presence of
water but also carbon dioxide and oxygen.
All three of these substances are present
in air so to deal with the rust problem, you
have the option of excluding air or
disrupting the chemistry and for
pessimists to do both.

Coatings of some sort are a common
way of excluding air. Lubricating oil is
often advocated as a coating but in my
experience, where there is serious
condensation on surfaces prone to rust,
oil is about as much use as the proverbial
chocolate teapot. The reason for this is
that oil being lighter than water, it will be
displaced by water. There is also a further
problem and that is we do not know what
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lifting and the terrible backache you get from
spending a day on the lathe, which maybe of
interest to your readers. We have several
more products under development.

Along the theme of hints, | always write
on my machines, the sizes of spanners,
Allen keys etc. required. This saves several
trips to the tool board. I'm sorry about the
dust but this is a working workshop.

| served my apprenticeship with Hawker
Siddeley Aviation at Ham in Surrey, UK in
the early 60's and spent a few years on a
lathe. This was the time the P1127 Vertical
Takeoff and Landing plane was being
developed, later to become the Harrier. |
would see men in white coats and
clipboards attending huge computers,
which probably had less ability than my
ancient mobile phone, fussing around the
prototypes, unaware that | was seeing
history in the making. | was more worried
about meeting girls.

We often had to make internal and
external radius tools. The tools for
machining an external radius were ground
as close as possible using a piece of
Duralumin turned as a gauge and finally
finished by resting the tool on the
Duralumin, spinning in the lathe or drill
with Carborundum paste which
impregnated the Duralumin and quickly
and accurately finished the radius.

Tony Rossiter by email from Australia

Time for praise

| would like to make comment about the
high standard of articles written by Richard
Stephens. It was a pioneering article by

Richard, in ME quite a few years ago that
got me into CNC. | soon started to suffer the
prablems associated with early machines
and software and Richard came to the
rescue with the next CNC article, addressing
these problems and his modifications
praduced a very usable machine.

My hobby is clock making and the clock
that I'm finishing has an escapement with
tungsten carbide nibs, another DS article.

is in the oil. The oil companies go to a lot
of trouble to develop sophisticated
additive packages to improve lubricating
oil performance for specific purposes. If
oil is used for some other purpose than it
was intended, then it might not perform
so well. For example, | keep the column
of my mill/drill well oiled to ensure
smooth up and down movement of the
head. It would appear that the engine oil |
use for this purpose contains some
surface active material because in
conditions when condensation is present,
the column looks as if it has been painted
with Brylcream, i.e. the oil and water
have formed an emulsion.

Some years ago, one of your readers
suggested using a Vaseline/petrol mixture
as a coating. Vaseline belongs to a class
of materials known as petrolatum, which
is a by-product of lubricating oil
manufacture. Although Vaseline looks like
grease, it is actually a mixture of
microcrystalline wax and oil. These waxes
are widely used as protectives and | am
sure the suggested mixture works well.
However, maybe in my old age the nanny
state is getting to me but | would be wary
of using petrol in a confined space. The
fire risk is obvious but also inhaling petrol
vapour is not exactly healthy so | would
be inclined to use an alternative
dispersant such as turpentine. For those
not keen on bucket chemistry and would
prefer a commercial product, a material
called Tec-Seal was recommended to me
by GLR. I have found this to be a very
effective coating material, not cheap but it
seems to go a long way. Admittedly this
ty pe of product is a bit on the messy side
and leaves a thick waxy coating. This

needs to be scraped off (an old credit card
makes a good scraper) any sliding
surfaces before use and from worktables
to ensure the work is in intimate contact
with the worktable. | know all this is a bit
of a bind but worth it if expensive
equipment is to be kept rust free.

| have also found that resealable plastic
bags are useful for relatively small items.
The air can be largely expelled from the
bag before it is sealed. If | know | will
have to leave unfinished jobs on the
milling table, | try to position the work as
near one end of the table as possible. |
can then slip a large plastic bag aver the
end of the table and seal the mouth of
the bag to the table with a rubber band.
For how long this will keep work rust free
I don’t know, but it seems to work for a
few days at least.

As for chemical inhibitors, | have to
admit that | have no experience of using
liquid phase inhibitors but of course, they
are used industrially. In the past, | have
used vapour phase inhibitors to good
effect but they can only be used in a
closed container. They could probably be
used to advantage with items kept in
plastic bags.

And what of the machinist? | must admit
| am a bit surprised when | read that some
of you chaps are reluctant to got out to
shed or garage in winter. Long standing
members of the bus-pass club who
remember life before central heating don
long johns, two sweaters and a cloth cap
and brave the elements. Freezing cold
machine handles can be a bit painful to
the touch but they say one has to suffer a
bit for one’s art.

Chris Haupt by email.

November 2007

He introduced me into the world of
machining carbide with diamond tooling,
a fascinating subject that is still in its
infancy in model engineering.

My clock needed a dial and low and
behold an article appeared in MEW a few
months back. | carefully followed his
instruction, wishing to learn a new
approach and method. His design of cutter
worked effortlessly. The simple dividing
arrangement took minutes to make and
showed Richards’s years of experience in
matters CNC and clock making. The
uncluttered tool path area and fault free
method of indexing, his tips on fonts,
contouring and pocketing have been a real
gem. Well done Richard, well done MEW.,

Keith Dickinson by email from Kent

Single cut files

In Bob Loaders article ‘Fitters Little
Helpers’ in MEW no 129, he mentioned
single cut files. | have one single cut file,
which | protect like gold dust. It is very
useful when you want to file a smooth
surface such as a chamfer on a bit of
metal. Do any readers know where | can
obtain single cut files? | would love to add
a couple more to my workshop but they
don’t appear to be available.

Shelly Curtis by email

Cheap readouts, live chucks
and rev counters

Thank you for using the contents

of my email to you. Here is another
contribution.

Last time | mentioned cheap Digital
Callipers as machine DRO'’s, and the use
of laminated flooring.

| enclose a digital photo of a calliper
mounted on the cross-slide of my BL920
Lathe, using the flooring as brackets. Also
in the photo can be seen the raising block
(replacing the topslide) made from the
previously mentioned rectangular thick
‘walled steel tubing

There has been occasional
correspondence about obtaining
live Jacobs type chucks for use in
the tailstock.

Well, | have successfully married a
chuck to a commercial live centre by
extracting the centre from the 2MT body
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which contains the ball bearings, then
making a short mandrel, one end of
which copies the extracted centre and the
other end is tapered to suit the chuck.
Currently, Kellogg’s are offering a free

(with tokens) Cyclometer. | have taken
advantage of their offer to make a rev.
counter. A small magnet attached to the
cycle wheel activates it. Therefore if a
small magnet is mounted in a disc (floor
laminate again!), this can be suitably
attached to a machine spindle. Set the
cyclometer to read km/h, and set the
wheel circumference to 170cm. The speed
indication, multiplied by ten, gives the
machine R.PM.

Allan Tudor by email from Solihull

Gunmetal grey paint
| noticed in your latest editorial in
MEW 129 that you mention Hammerite
Smooth Gunmetal grey for painting
machines. This sounded like a great
option but | could find no mention
of ‘gunmetal’ in this range of paints,
and none of my local stockists have
it, Halford’s have a pale grey. | had a
message from ICl paints following my
enquiry, and they stopped the colour
about a year ago. Perhaps a campaign
to get it restored? Mind you, as |
did find it still listed on an American
website, someone still has stocks, at
least in the USA, not that it is much
use to me there given the prohibitive
shipping costs!

| would love to paint all my machines
and equipment with such a colour, as
they would look great coordinated. | hope
that an appeal to your readership might
suggest a suitable alternative?

Terry Dixon by email

Enjoyable articles
| enjoyed the article about reboring
the model aircraft engines. | do this
as part of my semi-retired business
so could relate to much of what Alan
Johnson wrote.

| have similar techniques except that |
do not use wet and dry paper to size the
contra piston as | find even when backed
with ground flat tool steel there is
sufficient compliance in the grit coated
paper to cause rounding of the edges.
Broad diamond files and translucent
Arkansas stones yield a better result.
There are some reasonable demands of
the fit of this part as it must be free
enough to move both hot and cold but if
too free a fit, will cause the compression
screw to unscrew whilst running which is
of course 100% unsatisfactory.

| make all new pistons and contra
pistons in close grained cast iron for my
rebore and have evolved certain
techniques that yield perfectly round
parts and under test, completed engines
hold their compression even when hot,
yet are free enough to turn over slowly
and rap the back of the finger with the
prop. going over TDC.

| also enjoyed the notes on Ebay and
concur with your findings. It is nothing to
be quoted locally $10 AUD for say, a
replacement #58 drill and yet | can buy 10
for almost the same sum in HSS, made in
Germany and delivered in the post.

Making small parts for model aero
engines and clockwork timing
mechanisms as | do, obtaining the great
variety of raw material continues to prove
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challenging, especially spring steel and
phosphor bronze/beryllium copper in
0.010 to 0.020in. thickness.

Jon Fletcher by email from Australia

Small stationary engines
You mentioned in the July issue about
the possibility of publishing details of
small stationary engines etc. Although |
realise the main purpose of the magazine
is to provide articles relating to the actual
workshop itself, | nevertheless feel that
many of us who lead busy lives and don't
have time for the major projects such as
locomotives, traction engines and the
like, would very much welcome some
relatively simple designs which can be
made in just a few hours and which don't
often appear in model magazines.

| know there are quite a lot of books on
such subjects: “Building simple model
steam engines” by Tubal Cain or “Making
simple model steam engines” by Stan
Bray, to name just a couple on that
subject but | haven't really come across
anything simple at all in the internal
combustion field. Quite often the designs
in many books are decades old and some
of the materials and techniques used are
much more difficult, if not impossible, to
come across these days so some more
up-to-date stuff would be welcomed.
Please don't flood the magazine. Just the
odd short article would be appreciated.

This does tie in nicely with the start of
your excellent new series “The
Metalworkers’ Workshop” by Harold Hall,
which has recognised the very fact that a
large number of us just don't have the
time, or often the expertise, for the
complicated stuff. Incidentally, the series
looks so good that | have taken out a
subscription to make sure | don't miss
any. Many thanks for a super magazine.

John Wood by email from Hereford

Types of article
| have just received Copy128. | have to
say that | think you and your editorial
team are doing an excellent job and have
made many beneficial changes. The
magazine is produced to a high standard
with plenty of interest for all tastes. Even
if one is not making a particular project,
there is much, which can be learnt from
the set-ups and techniques, described.

| also liked the articles on lapping bores
for model aircraft engines, and the article
on wheel building. Please continue with
this style of article. | find it much more
interesting to read about lapping as
applied to a particular item rather than
only describing the basic techniques.
Similarly, the planned article about CNC
milling Minnie spokes is exactly on target.
However, please do not stray into ME
territory with any complete constructional
articles - (I may have misunderstood one
of your editorial comments).

You have heard all this before and
| am not telling you anything new,
but in summary, an excellent magazine
that is receiving a strong editorial hand
for the better.

John Reid by email

The HSE and the

home workshop.

It was with dismay that | opened the

new issue of Model Engineers Workshop
today and flicked straight to the Scribe A
Line pages, my usual first-glance section.

| am faced with not one but 5 separate
letters on the subject of safety in the
home workshop. | have been reading
model engineer publications for over 30
years and am now getting to the point
of not wanting to bother any more due
to the over zealous publication of these
articles. | can’t see that home
workshops have changed much over
the last 30 or more years so why is
everyone desperately trying to involve
the HSE in home practice. As the name
suggests, the Health And Safety
Executive (HSE) deals with the Health
and Safety At Work Act. They will never
get involved in hobby shop practices.
We are all responsible for our own
destiny, not the government.

If you are clever enough to purchase,
install, setup and use lathes, milling
machines, drills etc then you certainly
must be smart enough to know that long
hair is dangerous, loose clothing is
dangerous and sticking your fingers into
exposed gears will hurt severely! We
don’t need overzealous jobsworth’s
writing up just because a magazine
publishes a picture of a lathe with a
pretty young woman standing next to it.
She was NOT operating it, it was NOT
running, and quite possibly was not
even connected at the time. The
magazine did NOT even state that she
was just about to start work, it was just a
posed, well executed picture of a lathe
and its proud owner.

| deal with the health and safety of a
large printing shop using machines from
1 to 60 years old and 15 employees. \We
have regular inspections from our risk
assessors and they are very pleased with
the measures taken. | don't feel that they
would be quite so happy with most home
shops though. Most are overcrowded,
underlit and generally not nice places to
spend a day in.

Mr G. Laycock (scribe a line, August)
had it right in his reply when he said
“Stop sounding like you are a bunch of
moaning old twits”, | couldn’t have put it
better myself Geoffrey! Health and safety
in the home workshop is entirely up to
the individual. If | feel like working in
sandals, wearing a tie, running a lathe
with a loose chuck and dodgy wiring,
then that is up to me. | don”t need
someone telling me it “could” be
dangerous. BEST PRACTICE is the golden
rule, do the best you can to ensure safety.
If you have doubts then ask someone.
Imagine what would happen if the HSE
did get involved in home shop safety! |
would put a bet on that nearly ALL-home
workshops would get an instant
prohibition notice and be faced with
spending thousands of pounds to bring
it up to code.

Personally, | feel that this subject is
threatening to frighten off many needed
newcomers to our hobby, and make
existing home engineers look like petty
jobsworth’s. You should continue to
publish wiring diagrams and such like.
All a magazine needs is a small
disclaimer somewhere that states that
the use of the enclosed information is at
the users own risk and no liability is
accepted. Please get back to proper
engineering articles and letters. | for one
don’t want my magazine to read like a
directive from the government. | also
feel that terms such as "Health And

Maodel Engineers’ Workshop



Safety Police” are childish and pointless.
Itis a known fact that by proper “Risk
Assessment”, even some unguarded
machinery can be used in a factory. Best
practice and common sense along with
training is enough to satisfy the
regulations in most cases. Keep up the
work on a great magazine.

Dave Kearley by email

The Editor replies

Dave’s daughter is hopefully making

a welcome return to the front cover of
our Christmas Edition on 7th December,
subject to management approval. Order
your subscription now so you don't miss
this collector’s edition which is sure to
sell out fast.

Mike Hurley’s best tip
Hydrochloric acid (HCL) is easily obtained
at your local ironmongers under the
name of AMO KLEEN spirits of salts the
strength of which is 32 per cent and sells
for around £3 for 500mls. Further info
is available from the makers on 01923-
233977. | have it from a reliable source
that if you use HCL as a flux, you can
solder die cast zinc but watch out for
fumes. Also, when using any acid, always
add acid to water never water to acid as it
can explode.

David Sterling by email

Clarkson Autolock holders
Having recently obtained a Clarkson
Autolock holder without instructions, there
appears to be lots of different methods for
tightening the cutters. Would it be possible
to have the correct way explained on the
MEW editors bench page.

Mr Burdon from Sheffield

The Editor replies,

The method | use is the following. Put
the cutter into the collet, assemble

the collet and end cap to the holder
tightening the end cap hand tight. Screw
the cutter into the holder until it stops on
the centre. Undo cap 1/8 of a turn, screw
cutter up to centre again and tighten end
cap with the spanner.

This gives a good fit and if the cutter
tightens up more, it automatically
tightens the collet on the cutter, hence the
name Autolock. | don't usually use 1/4in.
or 6mm shank cutters in an Autolock. If
the centre is not in good condition, the
cutter shank around the centre can break
causing the cutter to run out.

Does any reader have the official
method of tightening an Autolock chuck?
If they do, I can print it here.

lan Garner,
Star letter MEW issue 129
lan Garner's letter makes some very valid
points. Some letters offer useful criticsm
but others are unnecessarily harsh in tone
and content. We are here to help each
other, not hinder. As Editor, you would be
within your rights to tone them down or at
least, file the burrs off.

| found the articles on files and also
soldering interesting and well written and
if | may, would like to add a couple of tips
of my own. Firstly, | recently had to repair
a belt buckle made of die cast zinc and
was able to solder a piece of brass to it
using hydrochloric acid as a flux. My other
tips are about files. | have not tried these
myself and would welcome comments

November 2007

from anyone who has. Firstly, if you want
to bend a file, you should do so when it is
cherry red when seen in the dark and
secondly, files can be resharpened by
standing them in strong sulphuric acid
after giving them a good clean.

David Sterling from Essex

The Editor replies

I have on occasion needed to bend files to
do an awkward job. A typical example is
bending the last 1/2in. of a round needle
file to a curve. | heated the end of the

file to a bright red and then bent the file
carefully by putting the end in a small hole
in a block of metal and bending it down.

I then hardened the file by heating to red
again and quenching in cold water. | did
not bother to temper the file.

Safety and other rantings.

| was saddened to read the last batch of
letters to the editor, particularly the critical
one regarding Ted Fletcher's electrical
mods. | was always taught that it's fine

to be critical as long as you make some
positive contribution to the argument.

Marcus Middlehurst knows enough
about electrics to see the flaws in Ted's
suggestions. How much more beneficial it
would be to offer his improved version
rather than calling for a proofreader, who,
in technical journals, would often only
filter out spelling and grammar mistakes.
With this in mind, | would point any
interested readers to RS Components who
have a No-volt relay assembly with an
already fitted 13A plug and socket waiting
to fit onto any sort of dangerous gear that
shouldn’t accidentally re-start. One version
even has extra contacts for remote (knee
or foot pedal etc.) stopping. RS part no
398-5279 is the push button version,
costing just over £10, but there are lots of
other options, rocker switch, moisture
sealed and so on.

| recently bought an Aldi router table to
mount my old plunge router onto and that
came with a similar switch on it, again
ready fitted with 13A plug and socket for
easy assembly. Works a treat! Draper's
band saw has a similar system but without
the 13A socket.

Then there is the case of the
downloadable programs to do dividing
calculations for which we are very grateful
and can be fun to learn to use, but it is still
very satisfying to be able to work these
calculations from first principles because
every so often the look up table doesn’t
have your particular case in it. And then
what do you do? | still keep my seven
figure “trig tables” with all the triangle
solutions in the back for just such a day

With the demise of so many of the
corporate engineering companies, |
sometimes think that the one remaining
pool of practical knowledge of Mechanical
Engineering is soon to be confined to the
sheds and garages of “Model Engineers”
around the world. It would be a great pity
if each one operated in isolation without
the benefit of MEW to share the little
snippets of information.

The interests and disciplines of us all are
so varied that it is impossible to satisfy
everyone's needs in detail so we must
learn to use and adapt as befits our
particular area of ignorance.

Before writing this note | re-read Stan
Bray’'s welcoming editorial from Issue No1
in 1990 and his aim for the magazine then

‘was to be for “ all those who are
interested in using model engineering
machinery at home to make models, tools
and a host of other items, with the accent
very firmly on making things rather than
merely reading about them.” It is still true
today, so keep them coming.

Bob Dodds by email

Ted Wules Ieﬂer about
removm% roken taps,
sheared bolts etc.

Being a goldsmith I've had many occasion
to remove broken drill point from
jewellery I'm making and screws from
watchcases and bracelets. Hopefully here
are some answers and tips for you:

A. Make the alum solution fairly strong
and heat it. Heating will increase the
reaction and speed up the time taken.

B. Alum will work on any steel bit
broken in any non-ferrous metal. (Gold,
brass, coppers). Depending on the type
of steel, some are eaten away quicker
than others. It may be possible to just fill
a hole in steel with alum solution so that
it only affects that area enough to loosen
the broken tap/drill without too much
damage to the thread.

C. I'm not 100% certain it works on
stainless steel, but if it does, be prepared
for a long wait. Brass screws can be eaten
out with nitric acid. Add a few drops at a
time until the acid goes blue/green and
stops fizzing. Rinse and repeat as
necessary. ***Keep your nose away
from the fumes.***

D. The larger the size, the longer it takes
to break down. However, you only need to
do enough to eat away sufficient thread to
loosen the broken item.

E. Taps can be removed by inserting a
tool with short prongs into the flutes of the
broken tap and carefully applying
pressure. Luckily I've not had to do this
yet. | have successfully removed broken
screws (of less than Tmm diameter) by
carefully drilling enough of a pilot hole
into the body of the screw and forcing in
a sharp bladed watchmakers screwdriver.
Unless the thread is seriously bunged up,
you should get enough purchase to
remove the screw.

No matter which method you try,
screaming ranting and raving does
not work, (but you might feel better
afterwards).

Mark Rose. By email

Anodising in the

home workshop

| read with interest Michel Christiaens
article on anodising in the October MEW.

It largely mirrors my own armature
attempts at the process but not having
access to the genuine dyes, | had some
problems achieving the required colour
intensity. However, | discovered that the
inks sold for the refilling of inkjet printer
cartridges give very satisfactory results.
Being available in yellow, cyan and
magenta as well as black you can produce
any colour or shade you wish. They are of
course, water soluble and available in bulk
from computer consumables suppliers.

A true black seems to be the most
difficult to achieve. If the oxide layer isn't
thick enough you get Gold through to dark
brown depending on the thickness. Quite
attractive but not if it's black you are after!

| hope this tip may be of use to others.

Martin Kaye by email
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ROTARY TABLES & DIVIDING HEADS! -

SOBA 6" ROTARY TABLE,
TAILSTOCK & DIV PLATE SET

SOBA 3" ROTARY TABLE
; EXCLUSIVE TO CHRONOS

DVERALL HENEHT 14
CENTIE HEMIHT 10

VERTEX BSO DIVIDING HEAD C/W
3 DIV PLATES

VERTEX BSO DIVIDING HEAD C/W
3 JAW FITTED CHUCK!
TAILSTOCK 3 PLATES
ALSO INCLUDED
COOE  PRICE

CODE

X273
XCare
XC215

NEAL PRECISION VICES FOR
DRILLING & LIGHT MILLING _

£16.00
£21.00
£26.00

ANGLE PLATES - HIGH QUALITY
& MACHINED SQUARE

TEM PRICE

smxaxnroren £1695
3172 X3 x 2172 weseep £17.95
X 5X 417 OPEN £2495
6 X § X 31/2 WEBBED £25.95

SOFT BLANK END ARBORS 2MT
TAPPED 3/8 BSW, BLANK END IS
1" DIA X 1" LONG

VERTEX ROTARY TABLES

SwE PRICE

easomM 16500 £125.00
er/0omm  S3a500 £190,00
worzsomm £38500 £310.00

CO0E
MX00

SET OF T NUTS, STUDS E1C
CODE

PRICE
MXE £1560 £12.00
NEW TAILSTOCK
CODE :

B SET OF T NUTS, STUDS ETC

CODE
MK

PIVOT TYPE BORING HEADS
GRADUATED DIAL - CAPACITY
41/2" ACCEPTS 3/8 BARS

TYPE PRICE
IMORSE TAPER  £E0.0% £39.95
IMORSE TAPER  DEG.0% £39.05

SOBA PRECISION MILLING VICES

CODE TVPE

AC265 Z" SWIVEL ONLY
XC206 " SWIVEL ONLY
Xcaer 4" SWIVEL ONLY
AC26H  SWIVELTILT
XC260 3” SWIVELITILY L1000 £85.00
Xe2r0 & SWIVELITILT £12690 £95.00
Xcam 3 WaY £ 90,00
xez2 3 WAY £120.00

[

m £49.00
£3060 £60.00
Looee £80.00
Lioss €5500

52PC MILLING MACHINE CLAMPS
KITS
cooE Slor ST
XG204 aa
XC205 Ve
58
Xca07 F
XG:208 1amm
XC208 TEn

PRICES mcl.unsv,\ﬂ& ‘CARIMA GETUI( rIAmLAND}
: m:emmdnorﬂyndlaﬂtw‘hhmm

BEST PRICES AND A FREE BOOK ON DIVIDING WITH EACH ONE!!

SEYETP'JTS

SET T NUTE, STUDS & CLAMFS
TAILSTOCK

SET 3 PLATES ETC

MORSE TAPER CHUCK ADAPTOR
SUITABLE FOR ROTARY TABLES d
XC164, XC155 & XC156
MTICHUCK THREAD PRICE
IMT MYFORD THREAD
IMT MYFORD THREAD
2MT BOXFORD THREAD
INT BOXFORD THREAD

80mm CHUCKS ON MOUNTING PLATE TO
SUIT XC164, MX60 & MX62 ROTARY TABLES

SOBA 4" HZ/VT ROTARY TABLE
WITH 2MT BORE
COOE ITEM

MXT0 &' ROTARY TABLE
MXBE TALSTOCK
MX50 SET 3 DViDING PLATES ETC  £35.00

| NEW! - DRILL VICES WITH TILTING JAWS!

IDEAL FOR HOLDING NON PARALLEL ITEMS!

VERTEX PRECISION MINI

TOOLMAKERS TYPE VICE
Minl Toolmakers Vice which can be put In a bigger

¥ vice, Squareness & parallelism

SOFT BLANK END ARBORS R8
Standard RB8 Shank - tapped 7/16 UNC.
Blank end is 1 1/8 Diameter and 1" Long

g5 £8.95 EAGH f

SOFT BLANK END ARBORS 3MT
Tapped 3/8 BSW. Blank end is 1* Diameter
and 1* Long
COOE QI PRCE

%axﬂoﬂmm 54

hsdes@;:honos..ltdn.ﬂt e
munmmisum.. i«

- ammsmﬂsjr DUNSTABLE ,LUS 4HU .

Engineering Supplies
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www.maxitrak.co.uk

MAXITRAK/M.E.S 10-11 Larkstore Park Lodg
TN12 0QY Tel : 01580 893030 Email :

T e [
| www.ritetimepub]jshing.com

TINA

1" Bore x 1.1/2" Stroke - Slide Valve

o o e e | SPECIAL OFFER

Complete, Drawings and Materials MATERIALS AND CASTINGS FOR BOILER
({ Hardwood base £15 extra ) AND ENGINE
Unbeatable value at this price BUY BOTH TOGETHER AT ONLY

£175.00 + £08.00 Carriage to mainland
Al prices include vat £245.00

CARRIAGE FREE TO UK MAINLAND

Catalogue of all our products included

MULTI -TUBULAR BOILER KIT
Runs on Coal - Gas - Spirit
4" dia. x 16swyg Copper tube - 8.1/2° high
25 5/16" x 20g Copper tubes
Firebox 3.1/2" dia. 3.1/2" long
Working pressure 80 psi.
£85.00 + Carriage £8.00 to mainland UK
Set of 6 fittings optional at £95.00

Pictures are illustrations of the finished models

GLR DISTRIBUTORS LTD. UNIT 3, GRESLEY CLOSE, DRAYTON FIELDS IND. ESTATE
DAVENTRY, NORTHANTS. NN11 8RZ
Tel. 01327 878088 Mob. 07860 858717 Fax. 01327 876306 E-Mail petegir@btopenworld.com
Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for comprehensive Catalogue
OPEN TO CALLERS - MON-FRI 9am til 5Spm SAT 9am til 12am
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Ask for ournew 440 page full colour brochure :

or Visit our website WWW,\Warco.co.uk
ror alllyour model eEngineenng reguirements

NOW WITH LONGER
TO0MM /27 TABLE
* Table traverse:
480mm/19"
x 180mm/7"
* Digital depth gauge
to spindle
* Digital rev. counter
* Large 400w
3/4hp motor LN
* Interlock chuck guard
* Self ejecting drawbar
* Infinitely varioble speeds ¢

to locate
R
* LONGER, WIDER TABLE

* INCREASED LONGITUDINAL AND CROSS FEED
* MORE POWERFUL MOTOR

* METAL HANDWHEELS

= Table: 460 x 112mm

COVERS

* MICRO ADJUSTABLE BED STOP

* Longitudinal travel: 300mm
* Cross travel: 130mm * Motor: 550w

Still only £455 including VAT and delivery

Huge range of tooling available.
Please see our website or ask for a brachure.

=

* Back gear for maximum torque * Tilting heod
£998.00

WM-18 VARIABLE SPEFD
MiLLING MACHINE

EXCLUSIVE TO WARCO

* Speed range: 50 - 3000 infinitely variable
* Back gear for maximum i

torque in the low speed range

* OVER-LOAD CLUTCH TQ SADDLE FEED SHAFT
Specification remains unchanged:

* 6" centre height

* 24" between centres

* Removable gap bed allows 17" swing

* 11/2" spindle bore

* DI-4 camlock 3 and 4 jaw chucks

* Faceplate

* Fixed and travelling steadies

* Zhp single-phase motor
* Power cross feed

» Fully enclosed gear hecdstock

* Tilting head with plunger 1o 1%
locate vertical setting
* Digital rev. counter

* Digital depth gauge - no belt changes
* 3MT spindle * Speeds: 75 - 1400rpm
* LEVER OPERATED CAM LOCKING TAILSTOCK * Table size: 27 1/2" x 8" £1995.00
* DIGITAL SPINDLE REV COUNTER * Traverse: 16 3/4" x 8 S
* PUSH BUTTON CONTROLS * Motor; 1.5hp
* INDUCTION HARDENED BEDWAYS £1250.00
Supplied with: 80mm three jaw chuck with
inside ond outside jaws + Faceplate
Four way indexing fool post - Dead centre Qur next exhibition ®)

A choice of metric or imperial threading
« Centre height: 90mm = Motor: 400w
« Distance between centres: 300mm
£415 including VAT ond delivery

* BOTH MACHINES ARE FITTED WITH AMERICAN
MADE ELECTRONICS FOR LONG TERM RELABILITY
* ACCURACY TEST REPORT SUPPLIED WITH
EACH MACHINE

Mini lathe
Special Offer !

Free tailstock drill chuck, arbor and
llve cerrtre with each pu rchase

I.ONDON MODEL ENGINEERING
EXHIBITION

ALEXANDRA PALACE, LONDON
- 18th - 20th January 2008

» New products on display and special offers

Warco, Fisher Lane, Chlddmgfold Surrey, GUB ATD Fax: 01428 685870

www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk
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® The perfect gift at a perfect price
® Choose from 12 fantastic magazines

@ Save up to 28% on the full rate 15N, 1 BT} -;n‘a_;eé 3
@® FREE greeting card to announce your gift 5 s Somme ras !

® FREE Virgin Wine Voucher worth £20 with every order [ TIsFﬁtLJLE;sH—lgEﬁLYmsss
@ Subscribe online and get an extra 10% off —

Christmas Gift Details

We send YOU the greeting card when you take out a gift
subscription. To guarantee delivery of your gift card in byt i L
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FREE VirginWines.com Voucher
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of wine, you can select your own choice to complete your 7ISSUES - ONLY £19.99 7ISSUES - ONLY £19.99 §
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3000

Plans online

Yes, 3000! Plans for model builders of all
persuasions, Aircraft, Boats, Locomotives,
Traction Engines, Steam and IC Engines.
We even do Woodworking plans.

See and Buy all of the MAP,
Arqus, Nexus ranges @




@ CLASSIFIED ADVERTISING

MACHINES
OFFERED

Myford ML4 3 %4” one
owner from new with 3 and
4 jaw chucks, countershaft
and Y2hp motor. £150. Excel
4in. belt linisher and disc
sander 240V. Tel: 01923

Harrison Milling Slide
£140. Tee slotted angle
plate £140. Toolpost Grinder
£85. BCA hits, Milling
Chucks. Tel: 01935 824936
Somerset.

Top slide for Emco

MODELS
OFFERED

5in. gauge Britannia,
Norman Spink castings
approx. 80% unmachined
£400. 5in. gauge Pansy
useful bits, crankshaft,
conrods, wheels £100 Tel:

MAGAZINES
OFFERED

Model Engineer
magazines, over 2000 dated
1960 to 2000+. Good clean
condition. No reasonable
offer refused. Tel: 07930
196069 Manchester.

lathe. Model unknown

but measures 70mm x
185mm New unused,

£30 + carriage. Starrett
0-25mm & 25-50mm &
bore micrometers. Unused
M&W vernier protractor,
various D.l.'s and D.T.l.’s.
Tel: 01727865436
Hertfordshire.

246208 evenings 0208 2873187 Middlesex

Model Engineers’
Workshop issues 15 and
16, £5 each. Issues 18 to
30, £4 each. Issues 35 to
46, £3 each. Issues 85 to
129 offers and 81 to 126
offers. Tel: 01246 297433
Chesterfield

1 %in. Allchin castings
+ P/B boiler. Tel: 01935
824936 Somerset.

TOOLS
OFFERED

Myford Super 7 lever
operated tailstock £100.
Lever operated collet chuck
with 3 collets, as new. Tel:
02476 411660. Coventry.

Advertise for FREE!

send your lineage (25 words max) to: mefreeads@magicalia.com Fax: 01689 899 266

@ CLASSIFIED ADVERTISING

PLEASE TICK ONE BOX ONLY

WORKSHOP MODELS & BOOKS &

EQUIPMENT MATERIALS PUBLICATIONS SERVICES GENERAL
DIV NEEE i ninisis s oo Hoka vaRae s W B S Ak s R R A e T e sl B P A A SRR
PRI IS .o i i b R B s e N i S R e TS
FOBE. KON uniisaaniinsis s an B s o s sy T SR s B AN S e st
EMBH v annminimsnsianinni Bl RTINS vt iy

Every effort will be made to include your ad in the next issue to be
published, but this cannot be guaranteed.

Advertise for FREE!

send your lineage (25 words max) to: mefreeads@magicalia.com Fax: 01689 899 266.

OR POST TO: ME FREE ADS Magicalia Publishing Ltd,
Berwick House, 8-10 Knell Rise, Orpington, Kent, BR6 QOEL




ery) =] o) Fax: 01689 899 266
Email: duncan.armstrong@magicalia.com

Al advertisements will be inserted in the first available issue. There are no

i o ] vt must be pre-paid
The Business Advertisements (Disclosure) Order 1977 - Reguires all advertsements by
people who sd:v?oods in the course of business to make thal fact clear, Consequerty
al rade ads in Mooe! Engineers” Workshop camy tis *T' symbol

MODL ENGIEERS’ Tel: 01680 899 212

MODELS - MATERIALS - EQUIPMENT

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order
Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

ALL 3)4” GAUGE ALL 5” GAUGE ALL 74" GAUGE
LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,

Firefly, Jubilee, Maisie, Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,

Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR

Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black
Engineer, Bl Springbok, Five, A3, Bl, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320 _

visit our website: www.antiquesteam.com

SOCKET SCREWS R. A. ATKINS
Cap. Cak. Button, Set (Grub). Shoulder Cowalls 50 Lathe Wall £625
by METRIC. BA. BSF. BSW, UNF. UNC Myford ML10 Lathe Stand Equipped  £450
%7 Huagonal & Siolted Screws Nuts & Washers ML7 Lathes Cholce 2 £475
mm&s&ﬁjm numm;qra:swmspampuruﬂs Mﬂomg$:;t:m:sﬂ»im;xf;um m
Send 4 x 151 class stamps for our kadest cata Myford Super 7B Lathes Cabinet PXF  £2250
Pt reded et ey Boxford Lathe Cabinet PXF Glarbox  £925
30 dferent pacat::cf socket, hex. and siotied su:-u-: Wailor Matador Prec Lathe Pristine £1725
G ; : Harrison Univ Mill and Vert Head £750
Pack 1. BA IBA 1o 8BA o \‘II ¥ Myford VM-C Vert Mill €900
Pack 2. Matric M6 to M2 LA Chester Vert Mill Cabinet Stand £525
Pack 3. BSW & BSF....... 38" to J16” SAwin” Clarkson MKIl TAG Grinder £595
Catalogue valoe of pack is over £35.00 plus. PAR }\\'\ -{ f:’ Fobeo Star 1" Banch Drill 275
Each pack cn ofer 1o you for only £29.95 » [295 plp 164 Do-All 16° Vert Bandsaw 0650
Sand for this offer and banelit from & wery ussiul stock b Myford Vert Swivel Slides Choice T125
of screws In your workshop.
You will it be disappointed. Refund Guarantesd, WA: I::‘::: “"‘::’"- ““"":ﬁ’ extra
Emkay Screw ME
an wnmsumm' pstor Kent ME2 3LL settiement. Hunts Hill House, Hunts Hill,
Emaill- emkaysupplies@taintalk not mﬂﬂm.m.mﬁ, m GU3 2AH
Tek 01634 717256  www.emkaysupglies.co.ul  Mai Ovder Oy Tel: (01 811146  Fax: (01483) 811243

www.myhobbystore.com
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VENSON

NGINEERING

Machine Sales

TOOUNG
D0.14 18" foce plote as new £125.00 Union graduate bowl only wood tuming lathe 1 phase. .. CH00.00
D.16 12" tace plate (Triumph 2000) £00.00 Bridgeport milling mochine Aleni condition £2.200
Harrivon LA boaring table 1 diti £125.00 8" cap ajax p hack £275
Trivmph 2000 Jp1 steady = £100.00 Boxford T.U.D training lothe geod condition (ne motor). . rerre - £185.00
Most student Horrison et foce plotes n stock RO.A Kaste 8 p s Araird i £375.00
Folico 7. Eight pillar drill 2mt single phase jot brake mint condifion. £850.00 Waodlcin heorl § surfiace grind £500.00
s+ § dia form attadument medel AT as mew In bex. ., £300.00 Harrison wertical mill ex uni iy £1,600
67 dividing head no toilstock....... ‘ £120,00 Harrisan vertizal mill s new, £800.00

NEW MACHINERY IN STOCK

Harrison M300 gap bed lothe toals o Hiti £3.,000 2 off Tom Sendor m1 milling madhines 1 single phase 1-3 phose goad condition £1.200 sadh
Harrison M300 gap bed lathe long bed tools good conditien.....C2,000 Vicoroy AEW milling medchine 30int good condition....... £12,00
Harrison vertical milling machine as new £32,200 Harrison LS’A" lathe fully tooled ding condai £1,150
Elliott "D 0" turvel milling machine 277 x 7* jabls Colchastar srudant M 1 larhe booledd gond (andawn £1,500
includes umiversal head sx university £2,200 o WP10 hathe good condewn f673

'WE ALSO PURCHASE QUALITY MACHINES & TOOLING + DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELUNG - WEEKEND & EVENING VIEWING AND DELVERY SERVICE

TOOLCO BA FASTENERS IN BRASS
The home of Ity used tools and machi
y o 4 STEEL & STAINLESS
SPUT PINS, TAPER PINS,
www.toolco.co.uk BPLIT PRNG, TAPER PING
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GLS 45P DRILLS, NUTS WASHERS,
Imperant: Phone for opening times. bafare travalling, RIVETS, MATERIALS
(Just 4 mbes J13 M5 Motorway) Tel. 01452 770550 Send Stamped addressed envelope plius Four first class
E Mall; sales@toolco.co,uk Fax: 01452 770771 stamps for 28 Page List {Overseas £2.50) '‘Ouote Me'
“TEMS" MAIL ORDER LTD
486, ST. MARTINS ROAD, NORTH l.m
RETFORD DN22 OAU
Telephone 01427 BB4319 Fax 01427 884319

LARGEST rarulactrormpoter 17 years - EXCELLENT Quaity
., Bratish quality HOS laps & dics (hetmer then HSS) cut

Poe AWARD winsing ALL typessbees BSW BSE, UNC UNF
S s [ VIODEL MAKING METALS

- [Ty )

;--Wﬂrq'-'v:b--n--i’ﬂh" aoin. to 12in. dia. bright steel,stainless steel, bronze, sprin

G0 S Y bones = MES (Rape) + MES (27pc) Py .

FEIG L * ML) ot EVERY ope & st steel, brass, aluminium, silver steel, steel tubes, bolts, nuts

MY = OSALINGIORIANILINEVEIIS (a8 Sglh screws, tap dies + drills, white metal casting alloys. Fine

it » S MOGLAMALTIGI U e materials, chain, plastic, Lathe milling machines and equipment,
: ; : ; new and secondhand.
PUCREERSBNIE gy || el orcr nationwide and workdwide calers Mon F

o i o o e ail order nationwide and worldwide callers Mon.-Fri. 9-5pm.

ot vy Bacot AN DAY potih1 || Access/Visa welcome

At O e, Enit, St Send now for a free catalogue or phone:

P ek |an an | Milton Keynes Metals, Dept. ME,

THE TAP& DIECO Ridge Hill Farm, Little Horwood Road, Nash, Milton Keynes,
SUE Ninuh Sion Mok Loneichs IS1 o i MK17 OEH Tel: (01296) 713631 Fax: (01296) 713032

Tel: «44 (0)20 BSB818E5 Fax: +44 (0)20 BEBE4613 P
_ss Web: mkmetals.co.uk Email; sales@mkmetals.co.uk

(24 hr update) WWW.tradesalesdirect.co.uk (mrade Prices)

Don't wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ
Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.

WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.
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BOOST PHASE CONVERTERS ENGINEERS
The UK’s most advanced TOOL noom

phase converters with a
unique 3 year guarantee.
9 y 9 The tool supplier for Professional &
Model Engineers
CUTTING TOOLS: HSS — COBALT —

Never beaten on price.
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sets

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

Milling: End Mills, Slot Drills Plain and Screw
Shank, Horizontal Cutters, Slitting Saws,
Collets.

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, insert Tools, Collets.

Measuring: Micrometers, Vemniers, Dividers,
Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New" Tool Catalogue avaifable FREE -
Send for one today

CHECK OUT OUR SPECIFICATIONS & PRICES

BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation

Part Exchange on some hine tools wed d
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aocl.com
UINT 23 & 24 ENTERPRISE CENTRE LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

Tel: 01344 303 311
Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com

info@boost-energy.com

BOOST HAS BEEN MANUFACTURING HIGH QUALITY

PHASE CONVERTERS IN THE UK sincie 19587

www.powercapacitors.co.uk

Transwave

Th) a@gh
P s Ex:?gnc.nﬁﬂ *

Whaether you are bullding your own TNC Machine/
conveting an axisting maching or you have simply
bought a kit mmcucwmmam
okl divers will shable you b6 contral your iiw addition
1o the workshop from your PC with oase.

* Three 2.5 Amp Microstepping

Stepper motor Drive Boards
m 00000000000000
0

“*Roulout CNC Software
“*Easy LPT Breakout Board

Only £120.00 MODEL @

g o1 01200 243220 @ ENGINEERING @

0 SUPPLIES Q

0 omford @

OPERATE mr PHASE MACHENERY FROM YOUR m_bﬁ M mu mn um 0 Slippﬂﬂs d:(n ] 0

. DT MILL OR COMPLETE WORKSHOP | o Ferrous, Non-Ferrous metals 0

: ?:;‘r':(w::::}smmrns oAfpering elect romic Ry e Pt Bl e
e e o 390 4 Sy Sy and want t handied in a quick, professional e

e 00 fuss manner? Contact David Anchell, | @ BT Q

AT '“'.'.:.'.'? &mlfﬂ-ﬂlﬂfm"" - 0”'"51” {UK’ l.ld [Noﬂmgham) e NOVAT e

Local Call: 0844 7700 272 JRREITT TR 0 N Send 1.8 for catalogae ®

transwave@powercapacitors.co.uk @ gmm e

0 ey 0

@ Tel: 01708 341216/722346 for details @

Q0000000000000

ALL LOCOS AND STEAM ENGINES REQUIRED 31/.” - 5” - 71/,
Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week

Please telephone Kevin on 01507 606772 for a friendly and informal chat
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HOME AND WORKSHOP MACHINERY
- Genuine Used Machines & Tooling ,

-
3 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS

-

www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm |
10 minutes from M25 - Junction 3 and South Circular - A205

—
'd

Vi

- =—

Tom Senior Major horizontal /
verfical milling machine

-/.

&

Crompton Parkinson Mﬁhrs NEW 3 /4HP
ideal for Myford & Boxfords etc.

Clrke 917 vocwum machine Raglan 5" athe + gearbox ud
T " = variable speed

b &
4 i

Vanco Flexiband 1" linisher, )
240 volts

Gabro 2f1 box and pan folder
« .y ] COMING IN WE HAVE;

g - Jones and Shipman
Selection of drilling machines ™ broaching presses,
; Hunton Universal press,

- Harrison M250 lathe,
! gear cutters, broaches,
material etc.
New CMZ 40" rolls,
New Leyton 50" rolls,
Blacksmith teoling from £10,
CIEETCEERCT CERILTEA L (orbolite electric muffle furnace
Rapidor hacksaw £145, 6" x 5" x 10" inside measurements
Clarkson radius
attachment £425
Denford Micromill and
Starturn lathe £849 each.

nys; Diemaster millin
machine - sure quality! Travin TP2 plastic injection

machine /21 gram

|

RJH 6" linisher built on it's own
extractor with 2HP motor

(MZ 40" rolls (brand new)

AL
Starrite 1855 bandsaw; 18" throat /
5 speed // non ferraus

o~

Boxford I(IIIﬁ.UI] 5"x22" lathe in
fine shape

= J = _ . g J
E Milling/Drilling ground XY table  Edwards 50" (1.5M) x 16g box and pan folder ~feed, gearbox and stand
% PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST %

cobn MR DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT 4

OPEN DAY'S + DISCOUNTS 28th & 29th December 2007

4 MyFord Super 78 powercross



Wadkin HIE]_/S 12" pluner.
thicknessor

= e IV
—— A
More broaches metric and imperial

Tyme fine dust extrurtul {lhree speed)
40}volts

Fabco pedestal drilling ma chine
(excellent)

/ 1*.'.': -
/u'.' il
AT ‘._

Selection of tongs

ALDE RBuYE

Denford Viceroy 16" Sharpedge
grinder

—J‘ .‘l‘ . Bt
Selection of Myford and Boxford Colchester./ Harrison //Boxford and
verfical slides Mytord steadies

Tomisenior Major horizontal /:vertical Colchester Student 6™ x 24" geared
milling machine, pow:wd table head, gap bed lathe

- -
Tom Senior Major / horizontal + Rishton 6" bench gnnder (quality,
pawered swivel fable o cut bevel gears English model)

* Harrison M250. 20" lathe + luper
turning and/dualldials

DenbighiNo.6: flypress Multico M3 morficer Tom Senior'E! Type milling|machine Meddinas 172" bench dill
(excellent) g




ue
Ltd | CwydClose | Hawardenind.Park | Chester | CHS53P
Fax: +44(0)1244531331 | Email: soles@chesteruknet | Web:

Midlands Showroom
Rotagrip Ltd | Bimingham |  Tel: +44(0)1215511566  TPH Ma
Email: rotagrip@biueyonder.co.uk



